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1. CPE Capability Negotiation
Referring to the network entry and initialization process (22-07-0248-17-0000), CPE needs to negotiate its capabilities with the BS during the authorization (via CBC-REG/RSP) and registration (via REG-REQ/RSP) stages.

The motivation of basic capability negotiation is to facilitate effective communication between BS and CE during the reminder of the initialization protocols, e.g. key exchange, registration. The following shows the CBC-REG and CBC-RSP message formats, along with their information elements and the physical parameters involved.
Table 138 —CBC-REQ message format

	Syntax
	Size
	Notes

	CBC-REQ_Message_Format() {
	
	

	Management Message Type = 26
	8 bits
	

	Information Elements (IEs)
	Variable
	Error! Reference source not found., Error! Reference source not found., and Error! Reference source not found.

	}
	
	


Table 139 —CBC-RSP message format

	Syntax
	Size
	Notes

	CBC-RSP_Message_Format() {
	
	

	Management Message Type = 27
	8 bits
	

	Information Elements (IEs)
	Variable
	Error! Reference source not found. and Error! Reference source not found.

	}
	
	


1.1 Information Elements

For the information elements, they include (1) bandwidth allocation support (c.f. Table 140); and (2) capabilities for construction and transmission of MAC PDUs (c.f. Table 141).

Table 140 (Bandwidth allocation support)
	Element ID
	Length

(bytes)
	Value
	Scope

	1
	1
	Bits 0-7: reserved (set to zero)
	CBC-REQ, CBC-RSP


Comments: The original intent of Table 140 is to indicate the properties of the SS in WiMax that the BS needs to know for bandwidth allocation purposes. In particular, as referred to Section 11.8.1 of IEEE 802.16d/2004, 


Bit #0: 
Reserved; shall be set to zero


Bit #1 
= 0: Half-Duplex (FDD only)


Bit #1 
= 1: Full-Duplex (FDD only)


Bits #2–7: 
Reserved; shall be set to zero  

Since our current consideration is TDD rather than FDD, all bits have been set to zero as shown in Table 140 of version 0.4.3 of the Working Document. 

Table 141 (Capabilities for construction and transmission of MAC PDUs)
	Element ID
	Length

(bytes)
	Value
	Scope

	4
	1
	Bit 0:
Ability to receive requests piggybacked with data

Bit 1:
Specifies the maximum size of FSN values used when forming MAC PDUs on non-ARQ connections



0: Only 3-bit supported



1: Only 11-bit supported

Bits 2-7:
reserved (set to zero)
	CBC-REQ, CBC-RSP


Comments: In 802.16d, this information element is not included in the basic capability negotiation process. In 802.16e, it states that this information element may be included during the negotiation.

1.2 Physical Parameters
For the physical parameters, they involve (1) maximum transmit power for QPSK, 16QAM, and 64QAM (c.f. Table 142); (2) current transmit power used for the burst which carried the message (c.f. Table 143); (3) CPE demodulator options supported by a CPE for downstream reception (c.f. Table 144); and (4) modulator options supported by a CPE for upstream transmission (c.f. Table 145).
Table 142 (Maximum transmit power for QPSK, 16QAM, 64QAM)
	Element ID
	Length

(bytes)
	Value
	Scope

	3
	3
	Byte 0:
Maximum transmitted power for QPSK

Byte 1:
Maximum transmitted power for 16-QAM

Byte 2:
Maximum transmitted power for 64-QAM.
	CBC-REQ


Table 143 (Current transmit power used for the burst which carried the message)
	Element ID
	Length

(bytes)
	Value
	Scope

	147
	1
	Current transmit power (Error! Reference source not found.)
	CBC-REQ


The original intent of Tables 142 – 143 is to allow the BS to assign optimal number of sub-channels and appropriate coding and modulation scheme to the SS in WiMax. In particular, as referred to IEEE 802.16d/2004, it states that

 “when subchannelization is employed in WiMax, the SS shall maintain the same transmitted power density unless the maximum power level is reached. That is, when the number of active subchannels allocated to a user is reduced, the total transmitted power shall be reduced proportionally by the CPE without additional power control messages. When the number of subchannels is increased the total transmitted power shall also be increased proportionally. However, the transmitted power level shall not exceed the maximum levels dictated by signal integrity considerations and regulatory requirements. CPEs shall report the maximum available power, and the current transmitted power. These parameters may be used by the Base station for optimal assignment of coding schemes and modulations and also for optimal allocation of subchannels. The algorithm is vendor-specific. These parameters are reported in the CBC-REQ message. The current transmitted power shall also be reported in the REP-RSP message if the relevant flag in the REP-REQ message has been set.”
In WRAN, however, the maximum power is bounded by the EIRP and the BS will assign the operating channel (rather than some subchannels) to the CPE. Therefore, the necessarity of passing current transmit power of CPE and the maximum transmit power for QPSK/16QAM/64QAM to the BS for capability negotiation is questionable. 
Table 144 (CPE demodulator options for DS reception)
	Element ID
	Length

(bytes)
	Value
	Scope

	151
	1
	Bit 0: DBTC

Bit 1: LDPC

Bit 2: SBTC

Bits 3-7: reserved (set to zero)
	CBC-REQ, CBC-RSP


Table 145 (CPE modulator options for US reception)
	Element ID
	Length

(bytes)
	Value
	Scope

	152
	1
	Bit 0: DBTC

Bit 1: LDPC

Bit 2: SBTC

Bits 3-7: reserved (set to zero)
	CBC-REQ, CBC-RSP

	153
	1
	The number of HARQ ACK channel
	CBC-REQ, CBC-RSP


Comments: Are these physical parameters necessary for effective communication between BS and CPE during the rest of initialization process?
2. Discussion / Proposed Change

The question here is if there is any necessarily of doing a CPE basic capability negotiation during the authorization process. There are three suggested options as follows.

2.1 Option 1 – Consolidate the CBC-REQ(RSP) and REG-REQ(RSP) into one single message

Move the capability IEs (Tables 141, 144 and 145) of the CPE capability negotiation to the registration stage, while deleting the others (Tables 140, 142 and 143).
Pros: Reduce transmissions by two messages, which are only exchanged one, and minimize interference to incumbents.

Cons: Potentially loss the flexibility to implement some optimization depending on the basic capabilities for the rest of initialization process. For example, do we need to negotiate some capabilities for key exchange, such as PKM flow control, authorization policy support, and the like (or if these security information can be negotiated during the key exchange?).
2.2 Option 2 – Keep it as is
No consolidation, no deletion of any capability IEs / physical parameters.

2.3 Option 3 – Somewhere in between
Move some of the capabilities IEs, for example those in Tables 144 and 145, to the registration stage; while deleting some of the others (e.g. Tables 142 and 143). Additionally, create some capability IEs for key exchange / security association, if there is more than one version of PKM flow control, and more than one authorization policy supported.
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Abstract


Referring to the network entry and initialization process, CPE needs to negotiate its capabilities with the BS during the authorization and registration stages. This contribution discusses the need and pros & cons of negotiating the CPE capabilities with BS during the authorization stage. 
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