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1. Introduction
The IEEE 802.19.1 coexistence system is a complex distributed system that comprises of three logical elements that interact with each other over the exposed interfaces. First, there is a CM whose main task is to serve WSOs via CEs. Second, there is a CDIS whose main task is to serve CMs with respect to coexistence discovery. With the coexistence discovery the CMs become aware of each other in order to exchange information about WSOs that may interfere each other. 
This kind of complex system that has been designed to allow different entities from different vendors to interoperate with each other requires clear entity roles and procedure/protocol specifications that support the role entities. The authors are concerned that the latest approved IEEE 802.19.1 draft DF2.08 doesn’t meet these requirements. From the high system level perspective it looks like the entities have clear roles with service model according to which CMs serve WSOs via CEs and subsequently CDIS serves CMs. The problem is that this is not reflected in the procedure specifications. There are some procedures that look like being designed for different system design. We believe it is essential for a complex system like 802.19.1 to have as simple as possible procedures that are designed for one purpose. We should avoid having multiple procedures for one purpose as we have now in the draft. 
Some of the duplicate procedures look like being developed for error recovery purposes and to check whether the peer entity is still alive and available. If that is the intention, the draft should state clearly the intended use and be very specific in determining operations run in error recovery cases e.g. after power down or process crash. Our recommendation is, however, to leave error recovery to the implementation and leave it out from the specification. The 802.19.1 specification should specify procedures for normal operation and this document contains a proposal how to modify the current draft accordingly. 

First, we propose a dedicated keepalive mechanism to be specified. Second, we discuss CE-CM interactions and give a proposal to clarify the entity roles and reflect those roles in the procedure specifications. Third, we discuss the CDIS-CM interactions with the similar objective to clarify entity responsibilities and reflect that also in the procedure design. For all the interactions that relate to message exchanges over the exposed interfaces B1, B2 andB3 we have change proposals to the draft DF2.08.
2. One keepalive mechanism for all the exposed interfaces
The specification should provide a single dedicated mechanism for the entities to use to verify that a peer entity is still reachable. This mechanism should be very simple and there should be clear responsibilities for each entity pairs stating which one is responsible for running the mechanism. This mechanism should be used in all the exposed interfaces, i.e. interfaces B1, B2 and B3. The mechanism should also take benefit of any messaging that happens between the entities over the exposed interfaces so that one doesn’t need to transmit the keepalive messages if there is other messaging that may be used to verify that the peer entity and the link to it is alive. 
The proposal is to make each CE responsible for running the mechanism to the direction of the CM to which it is registered. Similarly each CM should be responsible for running the mechanism to the direction of the CDIS. With respect to the CM interconnections the proposal is to make each CM responsible for running the mechanism to the direction of each other CM to which the CM is linked because of the coexistence set relationship. 
The mechanism could be simply a combination of a timer and a keepalive message pair. The message pair could comprise of messages like KeepAlive_Request and KeepAlive_Response. The entity that is responsible for running the keepalive mechanism transmits a KeepAlive_Request message to check the availability of the peer entity. The entity shall transmit a KeepAlive_Request message if it hasn’t successfully exchanged any coexistence protocol messages for 10 seconds. Upon receiving a KeepAlive_Request message from a peer entity an entity shall transmit a KeepAlive_Response message to the peer entity. KeepAlive_Request messages may be transmitted once per second until a KeepAlive_Response is received as the response or until 10 KeepAlive_Request messages have been transmitted without receiving a response whichever happens later. Once an entity has transmitted 10 successive KeepAlive_Request messages to a peer entity without receiving a response, the entity shall assume the peer entity or the link to the peer entity to be down. Actions of the entity upon this event are implementation dependent.
3. CE-CM interactions
3.1 Design principles

The design principles are proposed to be as follows:
1) The CE is responsible for providing the CM up to date information about the WSO (geo-location, capabilities, service and resource needs, operating parameters, etc.)

· The CM needs to rely on the CE acting upon this principle and rule. 
· The CM doesn’t check whether it has up to date information from the CE but it relies on the CE implementation. 
2) A CM is responsible for serving a CE based on coexistence service subscription
· The CM knows what the latest situation is and it is the natural origin of the information updates that relate to the service. 
· The CE doesn’t check whether it has up to date service information from the CM but it relies on the CM implementation. 

3) There is a dedicated mechanism to ensure that the CE-CM link is still working properly and to ensure that the peer entity is still available. This mechanism is separate from the coexistence protocol that is used to exchange information between the two entities.
· For this purpose we propose the keepalive mechanism described in the section 2 be used. 

3.2 Current design
The procedures described in clause 5.2 of the latest approved draft DF2.08 fail to reflect the aim to have clear entity roles and responsibilities. The authors believe that this has been the objective of the TG in the development of the draft. The draft, however, does provide a few duplicate procedures for the CE-CM interface:
1) Coexistence report from CM to CE

· The draft provides both a mechanism for a CM to provide an up to date coexistence report to a CE (5.2.4.4) and a mechanism for a CE to request an up to date coexistence report from a CM (5.2.4.2).
· Delivery of coexistence report is the essential part of the information service a CM provides to a CE.  As per the design principles described earlier the CM should be responsible for providing an up to date coexistence report to the CE. Whenever the report changes the CM needs to send an updated report to the CE.
· It is not clear for us why both procedures are needed. Instead, we believe the specification should provide only one procedure for one purpose and due to the reasons given earlier we challenge the need to have them both in the specification. The procedure specified in 5.2.4.4 is enough. 
2) Channel classification from CM to CE

· The draft provides both a mechanism for a CM to provide up to date channel classification information to a CE (5.2.6.4) and a mechanism for a CE to request up to date channel classification information from a CM (5.2.6.2).

· Delivery of channel classification information is a part of the information service a CM provides to a CE.  As per the design principles described earlier the CM should be responsible for providing up to date channel classification information to the CE. Whenever the classification changes the CM needs to send the updated information to the CE.
· It is not clear for us why both procedures are needed. Instead, we believe the specification should provide only one procedure for one purpose and due to the reasons given earlier we challenge the need to have them both in the specification. The procedure specified in 5.2.6.4 is enough. 

Additionally, the draft has a procedure with which a CM can obtain information from a WSO (5.2.7.1). It is not clear for the authors why this procedure is needed. As noted earlier, we would like to see clear entity responsibilities and part of that we recommend the specification to be developed based on a principle according to which a CE is responsible for keeping the CM aware of changes in information which is essential for the coexistence service procedures and algorithms. The CE knows when any of this information changes and thus it should be responsible for sending updates to the CM whenever needed. The procedure specified in clause 5.2.7.1 is against this principle and we challenge the need and existence of this procedure. 
3.3 Proposed design
The proposal is to have clear entity responsibilities and with respect to the CE-CM interaction the proposal is to make 
1) A CE responsible for providing the CM up to date information about the WSO (geo-location, capabilities, service and resource needs, operating parameters, etc.)

2) The CM responsible for serving the CE based on coexistence service subscription and as part of that sending service updates whenever needed

From procedure perspective the proposal is to delete the procedures specified in clauses 5.2.4.2 and 5.2.6.2. The procedure specified in clause 5.2.7.1 is proposed to be deleted as well unless there is a clear need for this procedure for the CM to obtain information from a CE/WSO which is not pushed to it or which is not measurement related information. 
4. CM-CDIS interactions

4.1 Design principles

The design principles are proposed to be as follows:

1) The CM is responsible for providing the CDIS up to date information for coexistence discovery
a. The CDIS needs to rely on the CM acting upon this principle and rule. 

b. The CDIS doesn’t check whether it has up to date information from the CM but it relies on the CM implementation. 

2) A CDIS is responsible for serving a CDIS based on the service subscription

a. The CDIS knows what the latest situation is and it is the natural origin of the information updates that relate to the service. 

b. The CM doesn’t check whether it has up to date service information from the CDIS but it relies on the CDIS implementation. 

3) There is a dedicated mechanism to ensure that the CM-CDIS link is still working properly and to ensure that the peer entity is still available. This mechanism is separate from the coexistence protocol that is used to exchange information between the two entities.

4) For this purpose we propose the keepalive mechanism described in the section 2 be used.
4.2 Current design

The procedures described in clause 5.2 of the latest approved draft DF2.08 fail to reflect the aim to have clear entity roles and responsibilities. The authors believe that this has been the objective of the TG in the development of the draft. The draft, however, does provide a duplicate procedure for the CM-CDIS interface:

1) Coexistence set information from CDIS to CM

· The draft provides both a mechanism for a CDIS to provide up to date coexistence set information to a CM (5.2.4.3) and a mechanism for a CM to request up to date coexistence set information from a CDIS (5.2.4.1).
· Delivery of coexistence set information is the essential part of the coexistence discovery service a CDIS provides to a CM.  As per the design principles described earlier the CDIS should be responsible for providing the up to date information to the CM. Whenever the information changes the CDIS needs to send an update to the CM.

· It is not clear for us why both procedures are needed. Instead, we believe the specification should provide only one procedure for one purpose and due to the reasons given earlier we challenge the need to have them both in the specification. The procedure specified in 5.2.4.3 is enough.

4.3 Proposed design

The proposal is to have clear entity responsibilities and with respect to the CM-CDIS interaction the proposal is to make 

1) A CM responsible for providing the CDIS up to date information the CDIS needs for the coexistence discovery service

2) The CDIS responsible for serving the CM based on coexistence discovery service subscription and as part of that sending service updates whenever needed

From procedure perspective the proposal is to delete the procedures specified in clauses 5.2.4.1 
5. Summary
In this document we propose clarifications to entity responsibilities. We believe it is essential for a complex system like IEEE 802.19.1 to have clear entity roles and reflect those roles in the specification. This means also simple procedures for entity interactions and that’s why we propose changes to the latest draft and especially to the procedures specified in clause 5.2. Our proposal is to delete those procedures (5.2.4.1, 5.2.4.2, and 5.2.6.2) that are in conflict with the entity roles and responsibilities. The procedure specified in 5.2.7.1 is proposed to be deleted or proper description on use and need of the procedure should be provided. 
Additionally, we propose a dedicated keepalive mechanism to be specified and used in all the exposed interfaces with clear and simple rules for its use. The mechanism specified in section 2 of this contribution is proposed for the IEEE 802.19.1 specification. 
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This document relates to LB comment (CID#191) about entity responsibilities. The problems of the current draft are discussed and resolution proposal is given. Additionally, this document discusses lack of keepalive mechanism (CID#188) for which a dedicated procedure is proposed for the IEEE 802.19.1 specification.
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