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Downlink Control for Multicast in IEEE 802.16n
Eunkyung Kim, Sungcheol Chang, Sungkyung Kim, Hyun Lee, Chulsik Yoon
ETRI
Introductions
HR-Network shall provide optimized MAC protocols for unicast and multicast transmission. In addition, section 6.2.1 in SRD (i.e., IEEE 802.16n-10/0048[1]) of IEEE 802.16n describes some requirements related to service provided on HR-Network to support unicast and multicast communication.
This document provides a new downlink control channel (i.e., DL Assignment A-MAP) supporting multicast operation meeting the requirements [1]

 REF _Ref284878981 \n \h 
[4] in IEEE 802.16n. 
Figure 1 shows an example of multicast service using a new DL Assignment A-MAP (i.e., HR-Multicast DL Assignment A-MAP). To allocate multicast resource during a time periodically, HR-Multicast DL Assignment A-MAP includes following parameters:
· Allocation Period: indicates a period of persistent allocation of multicast resource.

· Lifetime: a timer indicating the next instance of HR-Multicast DL-Assignment A-MAP IE. Unless the Lifetime expires, this HR-Multicast DL Assignment A-MAP does not change during the allocation duration. At the time the Lifetime expires, the HR-Multicast DL Assignment A-MAP may change or release the allocation.
In addition, 16bit CRC is generated based on the randomized contents of the HR-Multicast DL Assignment A-MAP IE. The CRC is masked by the 16-bit CRC mask generated by masking prefix (1bit; 0b0) + type indicator (3bits; 0b010) + Multicast Group ID(12bits).
Note: In 802.16m, after CRC check, whether received Broadcast A-MAP is recognized multicast or not by the parameter of Broadcast A-MAP IE (i.e., Function Index). However, proposed CRC masking generated by masking by multicast group ID can recognize the received A-MAP is multicast or not right after the CRC check.
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Figure 1 – Multicast service using HR-Multicast DL Assignement A-MAP
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remdy1: Adapt the following change in section 16.3.5.5.2.4 Assignment A-MAP in the 802.16n AWD]

[Change section 16.3.5.5.2.4 as indicated:]

16.3.5.5.2.4 Assignment A-MAP IE

Table 842 describes Assignment A-MAP IE Types.

Table 842 – Assignment A-MAP IE Types

	A-MAP IE Type 
	Usage 
	Property 

	0b0000 
	DL Basic Assignment A-MAP IE 
	Unicast 

	0b0001 
	UL Basic Assignment A-MAP IE 
	Unicast 

	0b0010 
	DL Subband Assignment A-MAP IE 
	Unicast 

	0b0011 
	UL Subband Assignment A-MAP IE 
	Unicast 

	0b0100 
	Feedback Allocation A-MAP IE 
	Unicast 

	0b0101 
	UL Sounding Command A-MAP IE 
	Unicast 

	0b0110 
	CDMA Allocation A-MAP IE 
	Unicast 

	0b0111 
	DL Persistent Allocation A-MAP IE 
	Unicast 

	0b1000 
	UL Persistent Allocation A-MAP IE 
	Unicast 

	0b1001 
	Group Resource Allocation A-MAP IE 
	Multicast 

	0b1010 
	Feedback Polling A-MAP IE 
	Unicast 

	0b1011 
	BR-ACK A-MAP IE 
	Multicast 

	0b1100 
	Broadcast Assignment A-MAP IE 
	Broadcast/Multicast 

	0b1101 
	Reserved HR-Multicast DL Assignment A-MAP IE
	NA. Multicast

	0b1110 
	Reserved 
	NA. 

	0b1111 
	Extended Assignment A-MAP IE 
	NA. 


CRC Mask
A 16-bit CRC is generated based on the randomized contents of assignment A-MAP IE and is masked by 16-bit CRC mask using the bitwise XOR operation.

The 16-bit masked CRC is constructed using a 1 bit masking prefix, a 3 bit message type indicator, and 12 bit Masking Code as described in Table 843.
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 number (LSB 5bits), 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 Masking Code for type indicator 010

	Decimal Value
	Description

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

	Others
	Reserved

12 bit MGID is used to make HR-Multicast DL Assignment A-MAP IE for high reliable multicast assignment


……
[Remedy2: Add the following text into Section 17.3.9 Multicast Support in the 802.16n AWD]
17. WirelessMAN-High Reliability Network

17.3 WirelessMAN HR Advanced air interface

17.3.9 Multicast Support

17.3.9.x Multicast protocol features and functions
17.3.9.x.y Downlink control channel for multicast communication
HR-Multicast DL Assignment A-MAP IE carries configuration information for multicast communication for one Multicast Zone in an HR-BS. In HR-Multicast DL Assignment A-MAP, allocation period indicates a period of persistent allocation of multicast resource and Lifetime is a timer indicating the next instance of HR-Multicast DL-Assignment A-MAP IE. Unless the Lifetime expires, this HR-Multicast DL Assignment A-MAP does not change during the allocation duration. At the time the Lifetime expires, the HR-Multicast DL Assignment A-MAP may change or release the allocation.
Table xx – HR-Multicast DL Assignment A-MAP IE*

	Syntax
	Size (bit)
	Description/Notes

	HR-Multicast_DL_Assignment_A-MAP_IE() {
	
	

	A-MAP IE Type
	4
	HR-Multicast DL Assignment A-MAP IE

	Allocation period
	2
	Period of persistent allocation of multicast resource.

If (Allocation Period==0b00), it indicates the deallocation of persistent resource.

0b00: deallocation

0b01: 2 frames

0b10: 4 frames

0b11: 6 frames

	If (Allocation Period == 0b00) {
	
	

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index 

10 MHz: 11 bits for resource index 

20 MHz: 11 bits for resource index 

Resource index includes location and allocation size.

	Long TTI Indicator
	1
	Indicates number for AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default TTI)

0b1: 4 DL AAI subframe for FDD or all DL AAI subframes for TDD (long TTI)

	Reserved
	22
	

	} else if(Allocation Period != 0b00) {
	
	

	Isizeoffset
	5
	Offset used to compute burst size index

	MEF
	2
	MIMO encoder format
0b00: SFBC

0b01: Vertical encoding

0b10: Multi-layer encoding

0b11: CDR

	If (MEF ==0b01) {
	
	Parameter for vertical encoding

	Mt
	3
	Number of streams in transmission Mt<=Nt
Nt: Number of transmit antennas at the HR-BS

0b000: 1 stream

0b001: 2streams

0b010: 3streams

0b011: 4streams

0b100: 5streams

0b101: 6streams

0b110: 7streams

0b111: 8streams

	Reserved
	1
	

	} else if (MEF == 0b10) {
	
	Parameters for multi-layer encoding

	Si
	4
	Index to identify the combination of the number of streams and the allocated pilot stream index in a transmission with MU-MIMO, and the modulation constellation of paired user in the case of 2 stream transmission
0b0000: 2 streams with PSI=stream1 and other modulation = QPSK

0b0001: 2 streams with PSI=stream1 and other modulation = 16QAM

0b0010: 2 streams with PSI=stream1 and other modulation = 64QAM

0b0011: 2 streams with PSI=stream1 and other modulation information not available

0b0100: 2 streams with PSI=stream2 and other modulation =QPSK

0b0101: 2 streams with PSI=stream2 and other modulation =16QAM

0b0110: 2 streams with PSI=stream2 and other modulation =64QAM

0b0111: 2 streams with PSI=stream2 and other modulation information not available

0b1000: 3 streams with PSI=stream1

0b1001: 3 streams with PSI=stream2

0b1010: 3 streams with PSI=stream3

0b1011: 4 streams with PSI=stream1

0b1100: 4 streams with PSI=stream2

0b1101: 4 streams with PSI=stream3

0b1110: 4 streams with PSI=stream4

0b1111: n/a

	}
	
	

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index 

10 MHz: 11 bits for resource index 

20 MHz: 11 bits for resource index 

Resource index includes location and allocation size.

	Long TTI Indicator
	1
	Indicates number for AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default TTI)

0b1: 4 DL AAI subframe for FDD or all DL AAI subframes for TDD (long TTI)

	Lifetime(L)
	4
	Indicates the time to transmit next HR-Multicast DL Assignment A-MAP and the information of this HR-Multicast DL Assignment A-MAP does not change during the allocation duration.

The next HR-Multicast DL Assignment A-MAP is at the superframe whose superframe number, Nsuperframe, satisfies the following condition.

Nsuperframe modulo L+1 = 0



	Reserved
	7
	

	}
	
	

	}
	
	


*A 16bit CRC is generated based on the randomized contents of the HR-Multicast DL Assignment A-MAP IE. The CRC is masked by the 16-bit CRC mask (with masking prefix = 0b0 and message type indicator = 0b010) generated according to Table 843 as describe in 16.3.5.5.2.4.
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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