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Proposal of the Broadcast A-MAP IE for Concurrent transmission of the Broadcast management messages

Yeongmoon Son, Hyunjeong Kang, Jungje Son, Rakesh Taori, Anshuman Nigam, Baowei Ji
Samsung Electronics Co., Ltd.
1. Introduction
In the current AWD, There is neither general definition nor description about requirement for transmitting a broadcast management message, except Sleep Mode and Idle Mode.

Moreover, AAI_PAG-ADV and AAI_TRF-IND are fighting for the same location. Both seem to be located after the A-MAP region
· In Sleep Mode, an AAI_TRF-IND_I message is transmitted at a pre-determined location (i.e. in the continuous NTRFIND distributed LRUs right after the A-MAP region).

· In Idle Mode, the size of AAI_PAG-ADV message is also transmitted at a pre-determined location (i.e. the burst with fixed size right after the A-MAP region). The AAI_PAG-ADV message pre-determined location follows the size information at the pre-determined location.
As you can guess from the above bullets, when both broadcast management message is transmitted at the same subframe, the AMSs in Sleep and Idle Mode cannot identify which message (i.e. AAI_TRF-IND_I or the size information of AAI_PAG-ADV) is transmitted first right after A-MAP region.
Now, we propose the unified mechanism (i.e. a broadcast A-MAP IE) with smaller overhead than unicast A-MAP IE.
2. Suggested proposal
We propose:

1. Assigned broadcast A-MAP group in Non-user specific A-MAP IE
It is determined by ‘Assigned broadcast A-MAP group’ how many broadcast A-MAP IEs will be included in A-MAP region.
· Assigned broadcast A-MAP group = 0 ( There is no Broadcast A-MAP IE. Eventually, there is no Broadcast MAC Management Messages right after A-MAP region.
· Assigned broadcast A-MAP group > 0 ( There is(are) Broadcast A-MAP IE(s) in A-MAP region. Eventually, Broadcast Management Message(s) is(are) transmitted right after the A-MAP region in the same order as Broadcast A-MAP IE(s) appear(s) in A-MAP region
Table 667—The number of assignment A-MAPs in each assignment A-MAP group
	Index


	
	Assignment Broadcast A-MAP group

	Assignment A-MAP A-MAP group-1

	Assignment A-MAP group-2
	...



	...
	The number of Broadcast A-MAP IEs
	...
	...
	...


2. Broadcast A-MAP IE to be included in A-MAP region.
Broadcast A-MAP IE is transmitted on the same MCS level (i.e. robust MCS) as Non-User Specific part
Type
Table 1—Broadcast A-MAP IE format
	Syntax
	Size (bit)
	Notes

	Broadcast A-MAP IE_format() {
	—
	—

	Type
	4
	This indicates the type of broadcast management message

0b0000 : AAI_TRF-IND message

0b0001 : AAI_PAG-ADV message

0b0010 ~ 0b1111 : Reserved

	Length
	12
	This indicates the length of broadcast management message

	}
	—
	—


3. Broadcast management message indicated by Broadcast A-MAP IE in A-MAP region

Broadcast A-MAP IEs are transmitted right after A-MAP region in the same order as Broadcast A-MAP IEs appear in A-MAP region
Broadcast management message are transmitted on the same MCS level(i.e. robust MCS) as Non-User Specific part so that AMS at cell edge can receive them.

The following figure depicts the above mentioned approach.
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We can achieve Advantages from the above approach as follows
· Reduced overhead compared with A-MAP IEs
· Selective Decoding based on “Type”
· Generic solution to support all type of broadcast management messages
· Support of concurrent transaction of broadcast management messages
3. Text to change in AWD
-------------------------------  Text Start  --------------------------------------------------- 
[Replace the 1st paragraph of subclause 15.3.6.5.2.1 at line 60 of page 197 as follows:]
15.3.6.5.2.1 Non-user-specific A-MAP IE

Non-user-specific A-MAP IE consists of information that is not dedicated to a specific user or a specific group of users. It includes information required to decode assignment A-MAP IE and assignment Broadcast A-MAP IE. The number of assignment Broadcast A-MAPs is indicated in the Non-user-specific A-MAP IE. The number of assignment A-MAPs in each assignment A-MAP group is indicated in the Non-user-specific A-MAP IE. The detailed information included in non-user specific information is TBD. The non-user specific A-MAP IE is shown in Table 666.
[Replace the Table 667 at line 23 of page 198 in subclause 15.3.6.5.2.1 as follows:]

Table 667 [Detailed entry is TBD] shows the number of the assignment A-MAPs in each assignment A-MAP group.
Table 667—The number of assignment A-MAPs in each assignment A-MAP group
	Index
	Assignment Broadcast A-MAP group
	Assignment A-MAP group 1
	Assignment A-MAP group 2
	…

	…
	The number of Broadcast A-MAP IEs
	…
	…
	…


[Add a new section 15.3.6.5.2.12 after subclause 15.3.6.5.2.11 at line 50 of page 229]
15.3.6.5.2.12 DL broadcast A-MAP IE
DL Broadcast A-MAP IE is used to specify the type and length of the broadcast management message. DL Broadcast A-MAP IEs are located right after Non-User-specific A-MAP IE (see 15.3.6.5.2.1). DL broadcast A-MAP IE is transmitted using the same MCS level (i.e. robust MCS) as Non-user specific part
The broadcast management messages are transmitted right after the A-MAP region in the same order as the broadcast A-MAP IEs appear in the A-MAP region. The broadcast management messages shall also be transmitted using the same MCS level (i.e. robust MCS) as the Non-user specific part.
Table XXX—DL Broadcast A-MAP IE format
	Syntax
	Size (bit)
	Notes

	Broadcast A-MAP IE_format() {
	—
	—

	Type
	4
	This indicates the type of broadcast management message

0b0000 : AAI_TRF-IND message

0b0001 : AAI_PAG-ADV message

0b0010 ~ 0b1111 : Reserved

	Length
	12
	This indicates the length of broadcast management message

	}
	—
	—


[Replace section 15.2.16.2.3.1 at line 12 of page 91 as follows:]
15.2.16.2.3.1 Traffic Indication

Traffic Indication is sent for one or a group of AMS using the AAI_TRF-IND message. AAI_TRF-IND is transmitted at a pre-determined location, i.e. in the continuous NTRFIND distributed LRUs right following the A-MAP region in the 1st subframe of a frame in the listening window. 

The AAI_TRF-IND message, when present, shall be transmitted at the first frame of Listening Window of each AMS.

If the traffic indication is enabled for an AMS with SLPID assigned, the AMS shall wait for a traffic indica​tion message. Upon receiving the traffic indication message, the AMS shall check whether there is positive traffic indication (e.g. by the SLPID-Group Indication bit-map and Traffic Indication bit-map or the SLPID assigned to it).

If the AMS receives a negative traffic indication, then it shall end the Listening Window and proceed with Sleep Window operation for the remainder of the Sleep Cycle. If the ABS transmits a negative indication to the AMS, the ABS shall not transmit any DL data traffic to the AMS during the remaining part of the Listen​ing Window, unless there are UL bandwidth requests or UL MAC PDU sent from the AMS which have not been fulfilled.

If the ABS sends a positive indication to a specific AMS, the ABS shall transmit at least one DL MAC PDU to the AMS during the AMS's Listening Window.

If the traffic indication message is lost or otherwise not detected by the AMS, the AMS shall stay awake for the rest of the Listening Window. If the AMS receives any unicast data during the listening window, then it shall assume that the traffic indication was positive. If the AMS receives neither the traffic indication mes​sage nor any unicast data in the Listening Window, the AMS shall send a MAC management message (e.g. a signaling header) to ask the ABS what was the traffic indication for the AMS. The ABS shall respond to the AMS by unicasting a MAC management message containing the traffic indication for that AMS. 

AAI_TRF-IND is segmented into two parts: AAI_TRF-IND_I and AAI_TRF-IND_II. AAI_TRF-IND_I is transmitted using fixed LRUs. If AAI_TRF-IND_II is transmitted, it follows the AAI_TRF-IND_I and its length will be indicated in AAI_TRF-IND_I.
-------------------------------  Text End  ---------------------------------------------------
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