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On the Structuring and Minimization of Capability Negotiation Parameters during Network Entry/Re-entry
Shaocheng Wang, Sassan Ahmadi, Muthaiah Venkatachalam, Xiangying Yang
Intel Corporation
I. Introduction

This contribution proposes a new structure for capability negotiation parameters (i.e., AAI_SBC-REQ/RSP and AAI_REG-REQ/RSP) during network entry/re-entry to minimize the use of radio resources for transmission of unnecessary parameters that otherwise must be supported by default. We further propose categorization of the parameters to be negotiated based on pre-authentication or post-authentication to ensure encryption and protection of those parameters that are directly pertained to the user or device identity and credentials. The current parameters specified in Tables 684 and 686 of P802.16m/D5 are based on the reference system capability negotiation scheme where no default capabilities were defined such that MS and BS had to negotiate the very basic parameters in order to begin the normal operation following network entry/re-entry. 

Unlike the legacy standard, IEEE 802.16m specifies a set of default configuration parameters known as Capability Class 0, where both MS and BS are required to support in order to perform normal operations in IEEE 802.16m networks and achieve the minimum performance. The features specified by the standard as mandatory and the default configuration parameters are not negotiable and must be excluded from capability negotiation. It must be noted that MAC control messages that are used for capability negotiations do consume airlink radio resource; therefore, unnecessary parameter exchange would degrade the overall system performance.
The remaining parameters including optional features and features for which different parameter values exist can be negotiated. Among those parameters, some have direct relationship with the user identity or credentials and must be protected by encryption. Those general parameters that are not related to the user identity and therefore are not confidential can be grouped into one bucket and can be negotiated via AAI_SBC-REQ/RSP messages. Other parameters that require user authentication and encryption shall be included in a different bucket and can be negotiated using AAI_REG-REQ/RSP. This would avoid unnecessary encryption of general parameters and can be used as a rationale for future expansion of the parameter sets.

This contribution proposes a structuring method for classifying the configuration parameters according to the following criteria:
a) Post-authentication parameter set: Those are parameters that are related to user identity and require privacy protection shall be negotiated during Registration process (AAI_REG-REQ/AAI_REG-RSP).

b) Pre-authentication parameter set: Those parameters that are irrelevant to user identity and do not require privacy protection shall be negotiated in Basic Capability Negotiation (AAI_SBC-REQ/ AAI_SBC-RSP).
c) Remove unnecessary negotiations if such information is available in DL PHY synchronization (i.e. PA-Preamble and SA-Preamble) or by decoding P-SFH/S-SFH and the parameters are not negotiable.
II. Problem discussion

general clean-up (incorporate comment B106, B107, B109, B111, B100)
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	


	
	
	

	
	
	

	
	
	

	
	
	
	


III. Proposed Changes

[Remedy #1]
--------------------------------Start of the proposed text-----------------------------------------

In Figure 440 of section 16.2.15 page 362 and in the third step replace “Obtain P-SFH/S-SFH SP1” with “Obtain P-SFH/S-SFH SP1 and SP2”

--------------------------------End of the proposed text-----------------------------------------

[Remedy #2] remove unnecessary parameters 

--------------------------------Start of the proposed text-----------------------------------------

In section 16.2.3.4 under AAI_SBC-REQ modify Table 684 with following table (entries that are crossed out are existing parameters that we suggest to remove)

	
	

	
	






	
	

	
	

	
	

	
	

	
	



	
	


	
	



	
	







	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	




	
	



	
	


	
	

	


	
	
	


	
	
	


	
	
	


	
	




	
	



	
	

	
	

	
	

	
	





	
	




	
	


	
	
	



	
	
	






	
	

	
	



	
	


	
	







	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	

	


	
	
	


	
	
	


	
	
	







	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	
	


	

	
	
	
	
	
	
	

	
	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	

	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	



	

	
	
	
	
	














	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	


	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	




	

	
	
	
	
	



	

	
	
	
	
	


	

	
	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	
















	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	


	

	
	
	
	
	




	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	






	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	


	

	
	
	
	
	
	

	
	
	
	
	




	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	



Table 684—AMS Capabilities to be transmitted to ABS

	Nego parameters
	value

	Modulation Scheme
	0b0: no support

0b1: support


Table 688—AAI_REG-REQ message Field Descriptions

	O
	Capabilities for interference mitigation support
	DL PMI coordination capability
	1
	0: AMS is not DL PMI coordination capable

1: AMS is DL PMI coordination capable
	

	O
	
	DL collaborative multi-BS MIMO capability
	1
	0: AMS is not DL collaborative multi-BS MIMO capable

1:AMS is DL collaborative multi-BS MIMO capable 
	

	O
	
	DL closed-loop multi-BS macro diversity capability
	1
	0: AMS is not DL closed-loop multi-BS macro diversity capable

1:AMS is DL closed-loop multi-BS macro diversity capable
	

	O
	
	Multi-BS sounding calibration capability 
	1
	0: not support

1: support
	

	O
	
	UL PMI combination capability
	1
	0: AMS is not UL PMI combination capable

1: AMS is UL PMI combination capable
	

	O
	
	frame configuration to support legacy(5MHz) 
	1
	If Bit#0 =1,it supports(TDD only)
	

	O
	
	frame configuration to support legacy(10MHz) 
	1
	If Bit#0 =1,it supports(TDD only)
	

	O
	
	Wireless MAN-OFDMA system(FDM-based UL PUSC zone) support
	1
	If Bit#0 =1,it supports
	

	O
	Capabilities for Handover EBB mode
	EBB support
	1
	Indicates whether the AMS has a capability to support EBB operation during handover

0b0: Not supported

0b1: Supported
	

	O
	
	Minimal HO_Reentry_Interleaving_Interval
	8
	The minimal HO_Reentry_Interleaving_Interval measured in frames. For MC HO capable AMS, this value shall be 0. 
	It shall be included only if EBB support is set to 1

	O
	
	3-step BR
	1
	If Bit#0 =1,it supports
	

	O
	
	dynamic ranging for HO
	1
	If Bit#0 =1,it supports
	

	O
	
	Resource_Retain_Time
	16
	0-65535: In units of 100 milliseconds Duration that the serving ABS shall retain the AMS context
	

	O
	
	AMS Scanning Capability
	24
	This field indicates properties of the AMS that the ABS needs to know for scanning purposes:

- Number of Center Frequencies AMS can scan during one scan iteration.

- Maximum number of preambles per Center Frequency AMS can scan during one iteration.

- Number of frames required to complete scanning of all preambles for a given frequency

The length of the field is 3 Bytes, which are divided as follows:

Bit# 0-4: Indicates the maximum number of preambles using the same center frequency that AMS can scan within one frame

Bit# 5-7: Number of sub-frames the AMS requires to switch from the serving ABS to the first center frequency. This value is measured from the end of the last frame during which the AMS is connected to the S-ABS (and may have to receive/send data) until the beginning of the first frame in which a measurement of a neighboring ABS in a different center frequency can be performed.

o 0b000 = 0 sub-frames

o 0b111 = 7 sub-frames)

Bits# 8-10: The number of sub-frames the AMS requires to switch between center frequencies. This is the time duration (in sub-frames) between a sub-frame in which a center frequency was scanned until the beginning of a sub-frame in which a new center frequency can be scanned.

o 0b000 = 0 sub-frames

o 0b111 = 7 sub-frames)

Bits# 11-13: The number of sub-frames the AMS requires to switch from the last center frequency back to the serving ABS. This is the time duration (in sub-frames) between a frame in which a center frequency was scanned until the beginning of the first frame in which the AMS is available at the S-ABS and may receive/transmit data.

o 0b000 = 0 sub-frames

o 0b111 = 7 sub-frames)

Bit# 14-15: Minimum supported scan duration

o (0b000 = Indicates which classification/PHS options and SDU encapsulation the AMS supports no limit, 0b001= 1 sub-frame, 0b111= 7 sub-frames) Bit# 16-23: Maximum supported scanduration
	

	O
	
	The Number of Uplink transport FID Supported
	4
	The number of uplink transport FIDs the AMS supports
	N.A.

	O
	
	The Number of Downlink transport FID Supported
	4
	The number of donwlink transport FIDs the AMS supports
	N.A.

	O
	
	AMS initiated aGP Service Adaptation Capability:
	1
	0b0: no support

0b1: support
	


--------------------------------End of the proposed text-----------------------------------------

--------------------------------Start of the proposed text-----------------------------------------

In section 16.2.3.8 under AAI_REG-RSP replace Table 689 with following table (entries that are crossed out are existing parameters that we suggest to remove)

Table 689—AAI_REG-RSP message Field Descriptions

	O
	
	CRID
	72
	AMS identifier which the AMS has been assigned for coverage 

loss or DCR mode
	

	
	…
	…
	
	
	

	O
	Femto ABS LDM parameters
	Start_frame_number
	9
	Start superframe Offset
	

	O
	
	Available_interval_length
	4
	Length of available intervals in units of four frames
	

	O
	
	Unavailable_interval_length
	8
	Length of unavailable intervals in units of four frames
	

	O
	
	Multicarrier capabilities
	2
	0b00: No MC modes

0b01: Basic MC mode
0b10: Multicarrier Aggregation

0b11: Multicarrier Switching
	

	O
	LBS Capabilities
	Capability for supporting GPS method
	1
	0b0: no support

0b1: support
	

	O
	Capabilities for interference mitigation support
	DL PMI coordination capability
	1
	0: ABS is not DL PMI coordination capable

1: ABS is DL PMI coordination capable
	

	
	
	DL collaborative multi-BS MIMO capability
	1
	0: ABS is not DL collaborative multi-BS MIMO capable

1:ABS is DL collabortive multi-BS MIMO capable 
	

	
	
	DL closed-loop multi-BS macro diversity capability
	1
	0: ABS is not DL closed-loop multi-BS macro diversity capable

1:ABS is DL closed-loop multi-BS macro diversity capable 
	

	
	
	Multi-BS sounding calibration capability 
	1
	0: not support

1: support
	

	
	
	UL PMI combination capability
	1
	0: ABS is not UL PMI combination capable

 1: ABS is UL PMI combination capable
	

	
	
	E-MBS capabilities
	3
	If Bit#0 is set to 1, it indicates E-MBS in Serving ABS only is supported

If Bit#1 is set to 1, it indicates macro diversity multi ABS E-MBS is supported.

If Bit#2 is set to 1, it indicates non-macro-diversity multi ABS E-MBS is supported.

If all Bit#0~Bit#2 are set to 0, it indicates no E-MBS is supported.
	

	
	
	Persistent Allocation support
	1
	If Bit#0 =1,it supports
	

	
	
	Group Resource Allocation support
	1
	If Bit#0 =1,it supports
	

	
	
	Co-located coexistence capability support
	5
	If Bit#0 =1, Type I CLC class support

If Bit#1 =1, Type II CLC class subtype 1

If Bit#2 =1, Type II CLC class subtype 2

If Bit#3 =1, Type II CLC class subtype 3

If Bit#4 =1, Type III CLC class
	

	
	
	HO trigger metric 
	4
	If Bit#0 =1, BS CINR mean supports

If Bit#1 =1, BS RSSI mean supports

If Bit#2 =1, Relative delay supports

If Bit#3 =1, BS RTD supports
	

	O
	Redirection Info
	ABSID for neighbor ABS
	48
	Sent by serving ABS to aid cell reselection in the event the serving ABS is not able to allow the AMS to perform entry.
	

	O
	
	preamble index for neighbor ABS
	10
	
	

	O
	
	center frequency for neighbor ABS
	32
	
	

	O
	
	The Number of Uplink transport FID Supported
	4
	The number of uplink transport FIDs the ABS supports
	

	O
	
	The Number of Downlink transport FID Supported
	4
	The number of donwlink transport FIDs the ABS supports
	

	O
	
	Total number of provisioned service flow
	4
	Total number of provisioned service flows to be setup for an AMS
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