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Proposed text to clarify broadcast A-A-MAP IE design and usage (16.3.6)
Yi Hsuan, Hujun Yin, Shantidev Mohanty, Tom Harel
Intel Corporation
1. Introduction
Broadcast A-A-MAP IE accepted in Session #65 allows a broadcast burst to be transmitted at a lower code rate than the regular data bursts. The lower code rate is achieved through

1. Time domain repetition like HARQ with Chase combining so that the effective code rate is lower than the code rate in each transmission, and
2. Signaling the burst size directly instead of ISizeOffset like regular data burst. 

The current broadcast A-A-MAP design is generic enough to allow various ways to transmit different broadcast messages. In practice, certain broadcast messages should be limited to specific transmission format and some unnecessary transmission options should be removed for implementation simplicity. 
2. Reasons of proposed changes on broadcast A-A-MAP IE
1. “Periodicity of Repetition” is not needed. When time repetition is applied, it is preferable to complete transmission of all repetition as soon as possible. Therefore the periodicity of repetition should be fixed to 1 frame. In other words, the repetition should happen at the same subframe(s) of the next frame.
2. The supported burst size doesn’t need to be as large as a data burst. From our analysis [1], burst sizes up to 1 kilo bytes are sufficient for broadcast messages. Therefore we only need to support the first 44 entries (up to 1056 bytes) of Table 931 in D4. Reducing the supported burst size saves the buffer size required for broadcast busts. 
3. Although it’s commonly understood, D4 text doesn’t mention the modulation scheme used for broadcast bursts. QPSK should be specified.

4. Some broadcast messages should not be repeated in time. Those messages should be spelled out clearly including: traffic indication (AAI_TRF-IND), paging advertisement (AAI_PAG-ADV), and paging group advertisement (PGID_Info).
5. With up to 4 repeated transmissions of a broadcast burst in 4 frames, BS can avoid concurrent broadcast bursts transmission in the same time period. This would simplify the receiver processing such that AMS doesn’t need to track different broadcast process at the same time and thus BCID can be removed from the broadcast A-A-MAP IE. However the traffic indication message can happen quite often, potentially once every frame. Because traffic indication message cannot be repeated in time, it is not considered as a HARQ process. It is therefore reasonable to only allow transmission of broadcast bursts without time domain repetition during the period when another broadcast burst is transmitted repetitively. A flag needs to be added in the broadcast A-A-MAP to indicate the burst has time repetition or not, so that AMS knows which burst to combine if there is more than one in a subframe. For this reason, we should also remove the following sentence in D4: “All broadcast MAC control messages to be transmitted in an AAI subframe shall be included in a broadcast burst.”
-------------------------------  Start Text Proposal ---------------------------------------------------
[ Recommended AWD Text Proposal (16.3.6.5.2.4.13, page 524, line 1) ]
16.3.6.5.2.4.13 Broadcast Assignment A-MAP IE

Broadcast assignment A-MAP allocates resource for a broadcast burst. All broadcast MAC control messages to be transmitted in a AAI subframe shall be included in a broadcast burst. A broadcast burst contains one or more broadcast MAC control messages. Table 839 describes the fields in a broadcast assignment A-MAP IE.
Table 829 – Broadcast Assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	Broadcast-A-MAP_IE() {
	-
	-

	  A-MAP IE Type
	4
	Broadcast A-MAP IE 

	  Function Index
	1
	0: This IE carries broadcast assignment information

1: This IE carriers ranging channel allocation information


	  If (Function Index == 0){
	
	

	    Burst Size
	6
	Burst size as indicated in the first 44 64 entries of Table 923

	    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 of AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default)

0b1: 4 DL AAI subframes for FDD or all DL AAI subframes for TDD

	    BCID
	2
	Broadcast channel ID

	    Transmission Format
	1
	0b0: no time domain repetition
0b1: with time domain repetition

	    Repetition
	2
	0b00: no more repetition of the same burst
0b01: the same burst will be transmitted one more time
0b10: the same burst will be transmitted two more times

0b11: the same burst will be transmitted three more times

	    Periodicity of Repetition
	2
	0b00: 1 frame periodicity
0b01: 2 frame periodicity

0b10: 3 frame periodicity

0b11: 4 frame periodicity

	    Reserved
	TBD
	Reserved bits 

	  } else if (Function Index == 1){
	
	

	    Number of Ranging

    Opportunities (N)
	2
	TBD

	    For (i=0; i<N; i++){
	
	

	    Subframe index
	3
	

	    }
	
	

	  Reserved
	
	

	  }
	
	

	}
	
	


*A 16 bit CRC is generated based on the contents of the Broadcast Assignment A-MAP IE.

The broadcast burst message signaled by the Broadcast Assignment A-MAP IE is always transmitted using SFBC as the MIMO encoder format and QPSK as the modulation scheme.
During the period when a broadcast burst is transmitted repetitively in time, other broadcast bursts can only be transmitted without time domain repetition. For each broadcast burst transmission, there is a broadcast A-A-MAP IE to indicate the resource index and remaining repetition number. SPID is always 0 for broadcast burst transmission.
-------------------------------------- End of Text Proposal -------------------------------------------
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