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1. Introduction

This contribution wants to summarize some considerations that need to be taken into account in scenarios where certain QoS parameters are required. We do this by:

1. Studying a concrete example of network initiated handover, where the network is detecting overload of a specific PoA and deciding to move the terminal to another PoA. In this way, the QoS requirements of the terminal’s application, and also operator’s policy requirements, can be fulfilled.

2. Draw some conclusions from the given example, considering other contributions on QoS made by other members of the group (“21-06-000-00-000-QoSProposal”, by N.Golmie, R. Salminen, U. Olvera, M. Peresse).

3. Propose several modifications to the current version of the draft in order to solve issues not taken into account before.

2. Study case: Network initiated handover

Usually, when studying network initiated handover scenarios, the mobile terminal is assisting the Decision Engine located in the network by providing some information, typically signal strength.

In the scenario considered here, the terminal is not assisting or helping the handover decision, but is the network itself which decides, because of a change of state in the network, to handover the terminal from one PoA to another in order to guarantee that the QoS requirements of the user’s applications are met. Also, other reasons like operator’s policies can cause handovers of mobile terminals, balancing the load among the whole set of PoAs while avoiding congested access networks. 

In the following example, we have taken into account some of the new primitives proposed in the contribution 21-06-000-00-000-QoSProposal.doc. 
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Description:

1) The Mobility Management Entity (MME) located in the network has to guarantee some QoS requirements of the user. To be able to do it, first it will try to discover what kind of QoS information is available in the PoAs, in this case PoA1 and PoA2. In the first step, the higher layers of the MME, where is located the Decision Engine, send a MIH_Required_QoS.Req (proposed in 21-06-000-00-000-QoSProposal.doc) to its MIH function.

2) The MIH in the MME is not aware of what QoS parameters are available from the lower layers of other network entities, so is sending a MIH_QoS_Parameter_Discovery.Req (proposed in 21-06-000-00-000-QoSProposal.doc) to the PoA2.

3) The MIH in PoA2 is requesting the QoS parameters available from the lower layers.

4) The lower layers reply to this request by returning a SupportedQoSParameterList. In our scenario, the list will include the parameter Load.

5) The MIH function will forward this list to the MME, who requested the information.

6) Same as 2) for PoA1.

7) Same as 3) for PoA1.

8) Same as 4) for PoA1.

9) Same as 5) for PoA1.

10) Now the MME knows what QoS parameters are available at every PoA, so it tries to configure the thresholds, in this case for the maximum Load allowed at the PoA.

11) MIH function at PoA2 forwards the request to the lower layers.

12) The lower layers at PoA2 set the requested thresholds and send the response to the MIH function.

13) The response is forwarded to the originator of the request, the MIH function at the MME.

14) Same as 10) for PoA1.

15) Same as 11) for PoA1.

16) Same as 12) for PoA1.

17) Same as 13) for PoA1.

18) The MIH function sends the response of required QoS to the Decision Engine

19) Let’s assume that the PoA1, which is still the current PoA of the terminal, receives many new users. The maximum acceptable load threshold previously set will be crossed, which will trigger a Link_Parameter_Change from the lower layers to the MIH function.

20) This change in the network is reported to the MIH function of the MME

21) The MIH function will forward to the Decision Engine the change detected in QoS characteristics.

22) Consequently, a decision to handover the mobile terminal to the other available PoA is taken.

23) A request to initiate the handover will be sent then directly to the terminal. In the example a make-before-break type of handover is requested. 

24) The terminal replies with the list of current available links.

25) This response is forwarded to the Decision Engine.

26) The MME selects the most convenient link for the terminal, in this case it will request to switch to PoA2.
27) This request is forwarded to the MIH entity in the mobile terminal.

28) An indication of the switch request is sent to other registered MIH user entities in the local stack. 

29) Also, it will imply a media dependent connect request through the SAP of the IF2. In the example, this primitive has been generically named MD_SAP_Connect, which in fact will be a connect primitive dependent on the specific technology of that interface.

30) After the layer 2 connection is established, a Link_Up event is triggered to notify the MIH function.

31) The MIH decides then to release the IF1 link by sending a disconnect request through the media dependent SAP. In this case, the disconnect primitive will be dependent on the technology of the interface.

32) After the layer 2 connection has been released, the MIH is informed through a Link_Down event.

33) The result of the switch operation is sent back to the MIH in the MME.

34) And also forwarded to the Decision Engine.

35) After a successful switch of link at layer 2, higher layer handovers and path updates will be performed, and the new PoA (PoA2) will request the old PoA to free all resources dedicated to the connection with the mobile terminal.

36) The MIH of the old PoA will reply to the new PoA with the result of the operation.

3. Considerations

1. For the scenario described above, some QoS parameter changes are triggered by the network and not by the terminal. It is possible to reuse the existing primitives in the draft, together with the new ones proposed in the QoS proposal mentioned before, but with some modifications, since the network to network communication is not supported.

2. It is shown in the example that not only terminal related parameters (PacketTransferDelay, PacketDelayVariation, PacketLossRatio, PacketErrorRatio, Throughput) can affect the final QoS perceived by the terminal, but also network related parameters can affect (e.g. current load of a PoA or  total available bandwidth in an access network). The network related parameters can also be the reason to initiate a handover, preventing a QoS degradation at the terminal.

4. Comments to the current QoS Proposal (21-06-000-00-000-QoSProposal.doc)

1. New parameters related to network can be added to the current QoSParameterList:

· Load: Current occupation of resources in a specific PoA.

· AvailableBandwidth: Total bandwidth still to be allocated to new users.

	Name
	Type
	Length
	Description

	PacketTransferDelay
	Identifier
	8
	Upper bound on the mean delay measured in ms

	PacketDelayVariation
	Identifier
	8
	Difference between the upper and lower quantile of the delay variation measured in ms. (E.g. Difference between measurements taken at 99.9 percentile and the 0.1 percentile)

	PacketLossRatio
	Identifier
	8
	Upper bound on the packet loss probability

	PacketErrorRatio
	Identifier
	8
	Upper bound on the number of packets in error per total packets sent

	Throughput
	Identifier
	8
	Number of bits successfully received divided by the time it took to transmit them over the medium, measured in bits per second.

	Load
	Identifier
	8
	Occupation of resources in a specific PoA.

	AvailableBandwidth
	Identifier
	8
	Total bandwidth still to be allocated to new users.


	QoS Parameter Type
	Identifier

	PacketTransferDelay
	1

	PacketDelayVariation
	2

	PacketLossRatio
	3

	PacketErrorRatio
	4

	Throughput
	5

	Load
	6

	AvailableBandwidth
	7


2. It is not clear which primitives should be used and when. For instance, the example shown in the annex of the contribution is using the MIH_Link_Parameter_Report.Response in the step #13, but it should be using MIH_Required_QoS.Indication, according to the definition in the same document: “This primitive is used by the MIH function to provide an indication to an MIH User that requirements on specific QoS parameters can no longer be met.”

3. In some scenarios, like the one studied in this document, the new primitives proposed MIH_QoS_Parameter_Discovery and Link_QoS_Parameter_Discovery can be omitted since anyway the MME will have to configure the specific thresholds for every parameter (MIH_Configure_Thresholds and Link_Configure_Thresholds). Is it really necessary to discover what are the parameters that the MME can configure, or is it better just to try to configure the specific QoS parameters and if those are not available it will be shown in the MIH_Configure_Thresholds.Response? Maybe here we are just adding some avoidable overhead. 
We consider that in the example shown before the dashed box could be omitted.

4. It is proposed the introduction in the draft of a QoSParameterList for the primitives:

· Link_Configure_Thresholds.Request

· Link_Configure_Thresholds.Confirm
· Link_Parameters_Change.Indication

But, the QoSParameterList should be also introduced in:

· MIH_Configure_Thresholds.Request

· MIH_Configure_Thresholds.Response

5. Comments to the current draft (P802-21-D01-00)
1. The MIH_Configure_Thresholds command should be defined not only as a Network ( Mobile Node primitive, but also Network ( Network, in order to satisfy the needs of the example scenario shown in this document.

2. In general, consistency in sections 6, 7, 8 and Annex should be reviewed, concerning to the use of primitives. Some of the errors found in the text are the following:

· There is no description for MIH_Configure_Thresholds, in page 92.
· Table 14 in page 66 shows the primitive MIH_Configure, which can’t be found in section 7, so it should be removed from the table.
· Figure 30 in Annex A-1, is not updated with the primitives defined in the last version of the draft: 
i. In step 7, there is a MIH_Switch.Request, but a MIH_Switch.Response is missing
ii. In step 8, Link_Up is used as REQUEST/RESPONSE, but in section 7 of the draft this primitive is defined as an INDICATION primitive

iii. In step 14, the use of MIH_Handover_Complete is not consistent with the definition in the draft. The use in the Annex is local, but in the draft it is defined as MIHF(Network) <> MIHF(Network). 

iv. In step 15, a Link_Teardown.Request is used. This primitive is not defined in the draft.
3. The draft needs to incorporate the means to guarantee QoS requirements of users, but also operator’s policies. For this reason, the draft has to incorporate the ideas proposed in this document and other contributions related to QoS.
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