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Proposed AWD text for EMBS

Kamran Etemad, Muthaiah Venkatachalam

Intel Corporation

1. Introduction
The EMBS Framework in 802.16m needs to address the following deployment/usage scenarios:

1. Access of 16m MS’s in a 16m carrier to EMBS transmissions in the same carrier

2. Access of 16m MS’s in a 16m mixed carrier to MBS content sent in 16e zone of the same carrier. 

3. Access of 16m MS’s in a 16m carrier to MBS content sent on another 16e carrier or 16e zone of another carrier 16m mixed carrier. 

4. Access of 16m MS’s in a 16m carrier to EMBS in DL only 16m carriers

5. Access of 16m MS’s in a 16m carrier to contents on an alternative Broadcast Only Technology (interworking)

While all scenarios are required, scenarios 1-4 are more critical to address. 

The EMBS framework should be consistent with MBS definitions and procedures in IEEE802.16-2009 and should not require major changes to MCBCS network architecture in WiMAX Network Release 1.5.

· The following high level functions and procedures need to be supported:

MBS Stages

1.
Service Discovery (Upper layer and outside the scope of IEEE802.16m)

2.
Subscription/Content Selection/Change: (Upper layer and outside the scope of IEEE802.16m)

3.
Service Flow Creation/Change: BS Initiated Enhanced Group A-DSA/C/D

This phase should include the following functions consistent with Group DSx in 802.16-2009

· MBS Zone-ID

· STID+FID’s Replacing MCID/LCID’s

· Common QoS and SA across STID’s

· Multiple FID’s per STID

· QoS and Security attributes of all flows and utilizing redundancy between flows.

Each STID maps to an EMBS-Package of 16m EMBS channels. Each STID package can contain a maximum of 16 EMBS channels. By default FID = 0 shall be supported for every STID package. 

The A-DSx should also include re-direction of MS to another zones or carriers to address the above deployment models. Redirection is applicable to 

· MBS in 16e Zone of the same carrier

· MBS in another 16e Carrier (using Physical carrier Index) 

· MBS in other 16m Carriers (using Physical carrier Index) 

· MBS in other technology 

This redirection does not change serving carrier for the AMS for other services. 

4.
Broadcasting EMBS Configuration parameters, including those covered in DL-MAP (MBS-MAP_IE), DCD, NBR-ADV of IEEE802.16-2009.  

The information that is needed to find and synchronize with EMBS regions should be sent outside the EMBS region on SFH and Extended System parameter message.

· EMBS-Zone-ID’s to which BS belong

· Location of MBS Region (which subframe(s)  of which superframes)

· PHY parameters for MBS Region

· MBS_Continuation  TLV’s (For Friendly Zones): MBS Configuration and MCID re-mappings in the new Zone

5.
Addition configuration information which are specific to MBS-Zones will be sent on the EMBS-Control Channel.  This information includes MBS Allocations and On Going Synchronization information similar to those provided by MBS-MAP in IEEE802.16-2009 

· MBS-Control Channel is sent in EMBS Region it includes all necessary elements included in MBS_MAP and MBS_DATA_IE

· List of included STID/FID’s

· EMBS Resource Allocation IE’s (resource location for selective decode per FID).

· Semi-static EMBS Scheduling Interval (instead of pointer to next transmission). This may be set at DSx phase or at the EMBS control channel for each STID included.

========================== Start of Proposed Text =========================
15.8.1 EMBS deployment scenarios:

Three major deployments shall be supported for :

a) Deployments where 16e MBS zones are used to deliver MBS content and all the MBS channels are available on the 16e MBS zone ONLY. In this case both the legacy and advanced MSes that have subscribed for MBS, shall listen to the 16e MBS zone.

b) Mix of 16m EMBS zones coupled with 16e MBS zones are used. In this scenario, some of the channels are available on the 16e MBS zones which both the 16e and 16m MSes can listen to. Some channels MAY be available only on the 16m EMBS zones which only the 16m MSes can listen to.

c) Deployments where MBS content is only offered in 16m zones as EMBS. In this case EMBS in 16m deployed as Greenfield and shall use numerologies similar and consistent with unicast. EMBS zones are created and used for such deployments

15.8.2 EMBS connection establishment and data reception:
15.8.2.1 EMBS Channel definitions in 16m:

Each STID maps to a an EMBS-Package of 16m EMBS channels. Each STID package can contain a maximum of 16 EMBS channels. By default FID = 0 shall be supported for every STID package. 

15.8.2.2 DSA operation for EMBS:

Network initiated DSA shall be supported for EMBS. In addition, MS initiated DSA MAY be supported. 

15.8.2.2.1 Network initiated DSA:

The AMS chooses the channel package that it needs to subscribe to based on the higher layer reception of the EMBS program guide from the EMBS server in the network. The EMBS server can then  use network mechanisms out of scope of this specification to trigger the network initiated DSA to this AMS via the serving BS.

The ABS sends the DSA-RSP to the AMS containing the relevant EMBS/MBS parameters. The parameters sent will exactly indicate to the AMS whether to listen to EMBS on a 16m zone or to listen to MBS on a legacy MBS zone. Subscription EMBS can be at the granularity of  EMBS-Packages/STIS’s, while selective decoding of content is at the granularity of content channels or FID’s. .

15.8.2.2.2 AMS initiated DSA:

AMS sends DSA-REQ is to the ABS requesting EMBS/MBS service. The AMS may not know the type of EMBS (ie legacy or 16m or mixed) that is available when it sends the DSA-REQ. The ABS sends the DSA-RSP to the AMS containing the relevant EMBS/MBS parameters. The parameters sent will exactly indicate to the AMS whether to listen to EMBS on a 16m zone or to listen to MBS on a legacy MBS zone. 

15.8.2.2.3 DSA-REQ contents:
Service type requested = EMBS
15.8.2.2.4 DSA-RSP contents:

a) MBS Mode = legacy or EMBS

b) If (MBS mode = legacy)

a. 16e MCIDs and LCIDs

b. CS of these MCIDs

c. SF parameters of these MCIDs

d. 16e MBS Zone-ID

e. 16e MBS carrier info. Optionally included only if the MBS carrier is different from the serving carrier.

b) If (MBS mode = EMBS)

a. 16m STIDs package with available FIDs

b. CS parameters for each of the STID

c. SF parameters for each of the <STID, FID> combination

d. EMBS Zone-ID

e. EMBS RF carrier info. Optionally included only if the EMBS carrier is different from the serving carrier.

15.8.2.3 Multicast AMAP IE
Note: The use of persistent allocation vs. EMBS private MAP’s and daisy chain allocations is FFS.

15.8.2.3.1 Basic non-persistent IE
	Syntax
	Size in bits 
	Description/Notes

	E-MBS-MAP () {
	-
	-

	E-MBS IE Type
	2
	E-MBS Basic Assignment IE

	MCS
	[4]
	Depends on supported modes, 16 modes assumed as baseline

	E-MBS MEF
	2
	E-MBS MIMO Encoding Format

0b00 – SFBC

0b01 – VE

0b10 – HE

0b11 - reserved

	If (E-MBS MEF == 0b01){
	
	

	Mt
	1
	Number of streams 

0b0 = 1 stream

0b1 = 2 streams

	STID
	12
	STID package number

	FID
	4
	FID of the channel in the package.

	}
	
	

	MBS Frame offset & Resource Indexing
	[TBD]
	Include the location and allocation size, 

	Padding
	Variable
	Padding to reach byte boundary

	}
	-
	-


15.8.2.3.2 Persistent IE

	Syntax
	Size in bits 
	Description/Notes

	E-MBS-MAP () {
	-
	-

	E-MBS IE Type
	2
	E-MBS Individual Persistent IE

	Allocation Lifetime
	[4]
	The number of remaining E-MBS data transmissions that this allocation is valid.

	Allocation Period
	[TBD]
	Frame offset for multiple transmission instances 


	ISizeOffset
	5
	Offset used to compute burst size index, see 15.3.12.1.2

	E-MBS MEF
	2
	E-MBS MIMO Encoding Format

0b00 – SFBC

0b01 – VE

0b10 – HE

0b11 - reserved

	If (E-MBS MEF == 0b01){
	
	

	Mt
	1
	Number of streams 

0b0 = 1 stream

0b1 = 2 streams

	STID
	12
	STID package number

	FID
	4
	FID of the channel in the package.

	}
	
	

	MBS Frame offset & Resource Indexing
	[TBD]
	Include the location and allocation size, 

	Padding
	Variable
	Padding to reach byte boundary

	}
	-
	-


========================== End of Proposed Text =========================
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