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 Proposed text on E-MBS protocols and features 

Kaiying Lv , Bo Sun, Nan Li, Mary Chion
ZTE Corporation
1. Introduction
In order to allow supporting FDM multiplexing of E-MBS and unicast traffic in the downlink frame, this contribution proposed a resource allocation scheme and corresponding indication method. As E-MBS configuration message has not been defined completely in P802.16m/D2, we also proposed a text on E-MBS configuration MAC message.
2. Proposed Resource allocation and indication schemes
It is desirable to make flexible and high efficient resource allocation for E-MBS traffic with simple signaling and no impact on subchannelization when FDM multiplexing with unicast in the downlink frame. In a downlink frame, there are two types of resource units in each frequency partitions, which are contiguous resource unit (CRU) and distributed resource unit (DRU). In order to make no impact on subchannelization, CRUs can be considered to be allocated to E-MBS traffic. Since FFR partitioning has no impact on E-MBS traffic, it will be more flexible to allow resource allocation in any frequency partition with subband based CRUs or both subband and miniband based CRUs for E-MBS traffic. Then the CRUs  allocated to E-MBS traffic can be further mapped into distributed logical resource units (DLRUs) by subcarrier permutation in order to acquire frequency diversity gain,.
E-MBS resource allocation indication should be carried in E-MBS configuration information, which can include the number of PRUs or subbands and the allocation ratio among frequency partitions. E-MBS users decode the E-MBS configuration information to get resource allocation information and know how to map the logical resource unit into physical subcarriers. 
Table 1 illustrates E-MBS resource allocation indication as an example.
	E-MBS resource allocation indication
	LRU_MBS: number of PRUs reserved for E-MBS
RATIO： resource partitioning among frequency partitions

	0000
	LRU_MBS: 4 PRUs reserved for E-MBS
RATIO: 1:1:1:1,  one PRU in each frequency partition (FP0:FP1:FP2:FP3)

	0001
	LRU_MBS: 8 PRUs reserved for E-MBS 

RATIO: 1:1:1:1,  two PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0010
	LRU_MBS: 16 PRUs reserved for E-MBS 
RATIO: 1:1:1:1,  four PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0011
	LRU_MBS: 32 PRUs reserved for E-MBS
RATIO: 1:1:1:1, 8 PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0100
	LRU_MBS: 4 PRUs reserved for E-MBS
RATIO: 1:0:0:0,  4 PRUs only in FP0

	0101
	LRU_MBS: 8 PRUs reserved for E-MBS
RATIO: 1:0:0:0, 8 PRUs only in FP0

	0110
	LRU_MBS: 16 PRUs reserved for E-MBS
RATIO: 1:0:0:0, 16 PRUs only in FP0

	0111
	LRU_MBS: 12 PRUs reserved for E-MBS
RATIO: 0:1:1:1,  3 PRUs in each frequency partition of FP1,FP2,FP3

	1000
	LRU_MBS: 24 PRUs reserved for E-MBS
RATIO: 0:1:1:1,  8 PRUs in each frequency partition of FP1,FP2,FP3

	1001
	LRU_MBS: 12 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  6 PRUs in FP0 and 2 PRUs in each frequency partition of FP1,FP2,FP3

	1010
	LRU_MBS: 18 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  9 PRUs in FP0 and 3 PRUs in each frequency partition of FP1,FP2,FP3

	1011
	LRU_MBS: 24 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  12 PRUs in FP0 and 4 PRUs in each frequency partition of FP1,FP2,FP3

	1100
	LRU_MBS: 8 PRUs reserved for E-MBS
RATIO: 5:1:1:1, 5 PRUs in FP0 and 1 PRU in each frequency partition of FP1,FP2,FP3

	1101
	LRU_MBS: 16 PRUs reserved for E-MBS
RATIO: 5:1:1:1,  10 PRUs in FP0 and 2 PRUs in each frequency partition of FP1,FP2,FP3

	1110
	LRU_MBS: 32 PRUs reserved for E-MBS
RATIO: 5:1:1:1, 20 PRUs in FP0 and 4 PRUs in each frequency partition of FP1,FP2,FP3

	1111
	Reserved


3. Text proposal for the 802.16m D2 draft
1) Proposes the addition of a new Section 15.9.3.4, “FDM multiplexing of E-MBS and unicast”.

=====================  Start of Proposed Text section 15.9.3.4 ========================================== 

FDM multiplexing can be applied for E-MBS and unicast traffic. Subband based CRUs or both subband and miniband based CRUs in all frequency partitions are allowed to be allocated to E-MBS traffic. E-MBS resource is assigned from the lowest CRU index of each allocated frequency partition. 
The CRUs allocated to E-MBS traffic can be further permutated to map into DRUs and then mapped into distributed logical resource units (DLRUs) by subcarrier permutation across the entire resources allocated to E-MBS. Within an E-MBS Zone supporting macro-diversity, zone specific PRU and subcarrier permutation are applied. 
E-MBS resource allocation indicator shall be carried in AAI_E-MBS_CFG message, which can indicate the number of CRUs or subbands allocated to E-MBS traffic and the allocation ratio among frequency partitions. An E-MBS AMS can acquire the physical structure of E-MBS resource region on the FDM multiplexing subframe by decoding E-MBS resource allocation indicator carried in AAI_E-MBS_CFG message.
======================   end of Proposed Text Section 15.9.3.4 ==========================================
2) Proposes the modification of Section 15.9.3.1, “E-MBS Configuration Indicators”.   
============================  Start of Proposed Text Section 15.3.9.1================================

The information regarding E-MBS configuration is transmitted to the AMSs using E-MBS configuration indicators. While most E-MBS configuration indicators necessary for E-MBS operation are of interest only to the AMSs interested in E-MBS, a few E-MBS related configuration information may be broadcasted to all AMSs.  

The E-MBS configuration information necessary for E-MBS operation include E-MBS-Zone_IDs of serving and neighboring ABSs, E-MBS MAP time offset (frequency offset), E-MBS MAP resource allocation, E-MBS MAP Isizeoffset, E-MBS MAP MIMO Mode and MSTID and FID mappings between serving E-MBS Zone and neighboring E-MBS Zone for the same content, resource allocation indicator for FDM multiplexing of E-MBS and unicast, E-MBS configuration information transmission interval. Some of tThese E-MBS configuration informations are transmitted in a new MAC management message called the AAI-E-MBS_CFG message to be read only by the E-MBS AMSs.
An AAI_E-MBS_CFG message is periodically sent by ABS to inform the E-MBS AMSs of E-MBS configuration information and necessary information for AMS to locate and decode E-MBS zone specific E-MBS MAP message in E-MBS region. The transmission interval in included in AAI_E-MBS_CFG message for AMS to locate the next AAI_E-MBS_CFG message with the same frame/subframe index.
============================end of Proposed Text Section 15.9.3.1 =================================
(2) Proposes the addition of a new Section 15.2.3.41." AAI_E-MBS_CFG”
=====================Start of Proposed Text section 15.2.3.41 ==========================================
An AAI_E-MBS_CFG message is periodically sent by ABS to inform the E-MBS AMSs of E-MBS configuration information necessary for E-MBS operation. ABS shall generate AAI_ E-MBS_CFG message, including the following parameters:

· E-MBS-Zone_IDs of serving ABSs 

· E-MBS MAP time offset (superframe/frame/subframe index) 

· E-MBS MAP resource allocation (number of LRUs)

· E-MBS MAP Isizeoffset
· E-MBS MAP MIMO Mode

· E-MBS-Zone_IDs of neighboring ABSs

· E-MBS MSTID and FID mappings between serving E-MBS Zone and neighboring E-MBS Zone for the same content
· AAI_E-MBS_CFG message transmission interval (superframe index/offset)

· E-MBS resource allocation indicator for FDM 

An AAI_E-MBS_CFG message transmitted on a carrier shall include the E-MBS-Zone_IDs of E-MBS Zones supported by the serving ABS on the corresponding carrier. 

AAI_E-MBS_CFG message transmission interval is included in an AAI_E-MBS_CFG message for AMS to locate and decode the next AAI_E-MBS_CFG message with the same frame/subframe index.

An AAI_E-MBS_CFG message shall also include E-MBS resource allocation indicator to indicate the number of CRUs allocated to E-MBS service and resource allocation ratio among frequency partitions on a subframe where FDM multiplexing with unicast is applied. The lookup table for FDM multiplexing resource indicator is as follows:
Table XXX –E-MBS resource indicator lookup table

	E-MBS resource allocation indication
	LRU_MBS: number of PRUs reserved for E-MBS
RATIO： resource partitioning among frequency partitions

	0000
	LRU_MBS: 4 PRUs reserved for E-MBS

RATIO: 1:1:1:1,  one PRU in each frequency partition (FP0:FP1:FP2:FP3)

	0001
	LRU_MBS: 8 PRUs reserved for E-MBS 

RATIO: 1:1:1:1,  two PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0010
	LRU_MBS: 16 PRUs reserved for E-MBS 
RATIO: 1:1:1:1,  four PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0011
	LRU_MBS: 32 PRUs reserved for E-MBS
RATIO: 1:1:1:1, 8 PRUs in each frequency partition (FP0:FP1:FP2:FP3)

	0100
	LRU_MBS: 4 PRUs reserved for E-MBS
RATIO: 1:0:0:0,  4 PRUs only in FP0

	0101
	LRU_MBS: 8 PRUs reserved for E-MBS

RATIO: 1:0:0:0, 8 PRUs only in FP0

	0110
	LRU_MBS: 16 PRUs reserved for E-MBS
RATIO: 1:0:0:0, 16 PRUs only in FP0

	0111
	LRU_MBS: 12 PRUs reserved for E-MBS
RATIO: 0:1:1:1,  3 PRUs in each frequency partition of FP1,FP2,FP3

	1000
	LRU_MBS: 24 PRUs reserved for E-MBS
RATIO: 0:1:1:1,  8 PRUs in each frequency partition of FP1,FP2,FP3

	1001
	LRU_MBS: 12 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  6 PRUs in FP0 and 2 PRUs in each frequency partition of FP1,FP2,FP3

	1010
	LRU_MBS: 18 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  9 PRUs in FP0 and 3 PRUs in each frequency partition of FP1,FP2,FP3

	1011
	LRU_MBS: 24 PRUs reserved for E-MBS
RATIO: 3:1:1:1,  12 PRUs in FP0 and 4 PRUs in each frequency partition of FP1,FP2,FP3

	1100
	LRU_MBS: 8 PRUs reserved for E-MBS
RATIO: 5:1:1:1, 5 PRUs in FP0 and 1 PRU in each frequency partition of FP1,FP2,FP3

	1101
	LRU_MBS: 16 PRUs reserved for E-MBS
RATIO: 5:1:1:1,  10 PRUs in FP0 and 2 PRUs in each frequency partition of FP1,FP2,FP3

	1110
	LRU_MBS: 32 PRUs reserved for E-MBS
RATIO: 5:1:1:1, 20 PRUs in FP0 and 4 PRUs in each frequency partition of FP1,FP2,FP3

	1111
	Reserved
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