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 Proposed Text on CRC mask for Multicast (16.3.5.5.2.4)
Chang-Lan Tsai, Yu-Chuan Fang, Zheng Yan-Xiu
ITRI
1. Introduction
This contribution addresses multicast-introduced IC complexity problem. In IEEE Std. P802.16m [1], the multicast may introduce redundant IE parsing if there are more than one multicast services operating under an ABS. If an AMS should be capable of decoding the multicast IE successfully within one subframe, the AMS should be capable of decoding the maximum number of multicast IE within a subframe. However, the number of multicast/broadcast IE is unpredictable and unpredictable number introduces extra IC design cost for useless message parsing for other multicast service. We would like to change the CRC mask for multicast/broadcast IE to resolve this problem.
2. Problem Formulation
In general, an AMS will perform two-step operation for the IE decoding：CRC de-masking and IE parsing. Two-step operation reduce the number of IE parsing and eliminate processing complexity within one subframe.   Figure 1 illustrates a generic CRC de-masking procedure. An AMS will extract message part and generate the associated CRC bits. Then the AMS perform syndrome generation and check if the syndrome equals to the CRC masking sequence. If the syndrome equals to the CRC mask, the AMS perform IE parsing and extract the information in the message part.
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Figure 1：A generic CRC de-masking procedure.
Multicast IE introduces significant complexity to AMS baseband design. Refer to the Tables 843 and 845 in IEEE Std. P802.16m [1], an AMS can automatically discard unicast IE by 12 bit STID or TSTID according to the procedure described in Figure 1 if the multicast service does not belong to the AMS.  However, an AMS can not discard the multicast IE because all CRC masks are identical for all multicast IEs. Therefore, an AMS shall perform IE parsing to extract the multicast group ID if an AMS registers multicast serivce. However, the number of multicast service is not predictable under an ABS. In order to decode the associated multicast service, an AMS shall assume that there may be more than 10 multicast services within a subframe and the processing capability shall also be also capable to decode 10 multicast IEs. Under one subframe constraint, it means that at least 10 integrate circuits decode de-mask CRC mask and the associated IE parsing are necessary. Comparing to only one IE parsing to unicast, the complexity is very high. In general, IE parsing is not performed by integrate circuit but processor based design, the introduced latency would be significant if there is only one processor to address IE parsing.
Table 843—Description of CRC Mask
	Masking Prefix (1 bit MSB)
	Remaining 15 bit LSBs

	0b0
	Type indicator
	Masking code

	
	0b000
	12 bit STID or TSTID

	
	0b001
	Refer to Table 844

	
	0b010
	Refer to Table 845

	0b1
	15 bit RA-ID: The RA-ID is derived from the AMS' random access attributes (i.e., superframe num​ber (LSB 5 bits), frame_index (2 bits), preamble code index for ranging or BR (6 bits) and opportunity index for ranging or BR (2 bits)) as defined below:
RA-ID = (LSB 5bits of superframe number | frame_index | preamble_code_index | opportunity_index)


Table 845—Description of the Masking Code for type indicator 010

	Decimal Value
	Description

	4095
	Used to mask Broadcast Assignment A-MAP IE for multicast assignment

	Others
	reserved


Limiting the number of multicast serivce within one subframe to one is not practical. Under an ABS, there may be many multicast service. If the data of multicast service comes on every frame, it means only five multicast service could be served under DL:UL=5:3 configuration. It limits the application scenario to multicast too much and introduces programming complexity to multicast service.

Applying multicast group ID as CRC mask could resolve this concern. An AMS can assign multiple multicast services under one subframe and an AMS could discard the multicast IE if the masking code is not the associated multicast group ID registered by the AMS. 
3. Conclusion
Apply multicast group ID as multicast code for multicast service to avoid unexpected IE parsing for multicast cast service.

4. References
[1] IEEE P802.16m/D12, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
5. Proposed Text Changes
[ Change the following text, at line 16 in page 664, section 16.3.5.5.2.4, as]
------------------------------------------------Start proposed text----------------------------------------------------------------
Table 845—Description of the Masking Code for type indicator 010

	Decimal Value
	Description

	0-4095
	Used to mask Broadcast Assignment A-MAP IE for multicast assignment Multicast Group ID

	Others
	reserved


-------------------------------------------------End proposed text----------------------------------------------------------------
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