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 Downlink Physical Structure to support multiplexing of E-MBS and Unicast traffic 

Kaiying Lv , Yanfeng Guan, Zhaohua Lu, Bo Sun
ZTE Corporation
1. Introduction
In order to allow supporting FDM multiplexing of E-MBS and unicast traffic in the downlink frame, this contribution analyses the frequency partition schemes and proposes a simple frequency partition and corresponding indication method. 
It is desirable to make simple signaling and relatively flexible resource allocation for E-MBS traffic when FDM multiplexing with unicast in the downlink frame. Two frequency partitioning schemes could be applied. The details of schemes and comparison are shown below.
Scheme 1: to divide the whole frequency resource of a carrier into several partitions. The whole reuse-1 frequency partition is allocated to E-MBS traffics only, and other frequency partitions are allocated to unicast traffics only. The following constraints should be obeyed.
1) E-MBS traffic is only allowed to be carried on reuse-1 frequency partition #0, i.e.,FP0. All the resources in this partition are mapping to DRUs.
2) Unicast traffic is only allowed to be carried on reuse-3 frequency partitions, i.e., FP1 ,FP2 ,FP3. All the resources in this partition are mapping to DRUs.
3) The frequency partitioning of E-MBS subframes can be different from that of unicast subframes. 
4) The frequency partition configuration is trans​mitted in the SFH in a 3 or 2- bit field called the EMBS Downlink Frequency Partition Configuration (E-DFPC) depending on system bandwidth. The Frequency Partition Count (FPCT) defines the number of frequency partitions in the subframe carrying E-MBS traffic. The Frequency Partition Size (FPSi) defines the number of PRUs allocated to FPi. FPCT and FPSi are determined from DFPC as shown in Table XXX1 through Table XXX3. 
Table xxx1 Mapping between E-DFPC and frequency partitioning for 20 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6

	2
	5 : 1 : 1 : 1
	4
	NPRU *5/8
	NPRU *1/8

	3
	9 : 1 : 1 : 1
	4
	NPRU *3/4
	NPRU *1/12

	4
	9 : 5 : 5 : 5
	4
	NPRU *3/8
	NPRU *5/24

	5~7
	RESERVED
	
	
	


Table xxx2 Mapping between E-DFPC and frequency partitioning for 10 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6

	2
	5 : 1 : 1 : 1
	4
	NPRU *5/8
	NPRU *1/8

	3
	RESERVED
	
	
	


Table xxx3 Mapping between E-DFPC and frequency partitioning for 5 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6


When E-DFPC =0, it means that all frequency resources are allocated to EMBS traffic. The unicast and EMBS traffic are TDM multiplexed. 

Scheme 2: to divide the whole frequency resource of a carrier into several partitions. The whole reuse-1 frequency partition is allocated to E-MBS traffics only, and other frequency partitions are allocated to unicast traffics only. The following constraints should be obeyed.

1) E-MBS traffic is only allowed to be carried on reuse-1 frequency partition #0, i.e.,FP0. All the resources in this partition are mapping to DRUs.
2) Unicast traffic is only allowed to be carried on reuse-3 frequency partitions, i.e., FP1 ,FP2 ,FP3. All the resources in this partition are mapping to CRUs and DRUs.
3) The frequency partitioning of E-MBS subframes can be different from that of unicast subframes. 
4) The frequency partition configuration is trans​mitted in the SFH in a 3 or 2- bit field called the EMBS Downlink Frequency Partition Configuration (E-DFPC) depending on system bandwidth. The Frequency Partition Count (FPCT) defines the number of frequency partitions in the subframe carrying E-MBS traffic. The Frequency Partition Size (FPSi) defines the number of PRUs allocated to FPi. FPCT and FPSi are determined from DFPC as shown in Table XXX1 through Table XXX3. 
5) A 3, 2, or 1-bit field called the Downlink Frequency Partition Subband Count (DFPSC) defines the number of subbands allocated to FPi, i > 0.
6) CRU/DRU allocation defines the partition between CRUs and DRUs for frequency partition FPi, i>0, which are allocated to unicast data. The number of total allocated sub​band and miniband CRUs, in units of a subband (i.e. N1 PRUs), for FPi (i > 0) is given by the downlink CRU allocation size, DCASi. A 5, 4 or 3-bit field DCASi is sent in the SFH for partition FPi.
2. Comparison of three schemes
Comparing the above three schemes, we can find:

a. In scheme 1, the frequency partition configuration parameters for E-MBS subframe are very simple. Only one 3 or 2-bit field E-DFPC is transmitted in the SFH. It provides lower overhead on signaling but only DRUs are allocated to both EMBS and unicast data. 
b. In scheme 2, the frequency partition configuration parameters for E-MBS subframe are more than that of scheme 1. A 3 or 2-bit field E-DFPC , a 5,4 or 3-bit field DSAC and a 3,2 or 1-bit field DCASi are transmitted In the SFH. It provides relative flexible resource type to unicast data but the overhead on signaling is a little bit high. 
3. Conclusion
These two schemes have trade-offs between flexibility and signaling overhead. Scheme 1 is a simple and less-overhead frequency partition method for E-MBS subframe. Since scheme 1is good enough to provide resources to unicast data without incurring more complexity and overhead, we prefer to scheme 1. 

4. Text proposal for the 802.16m D1 draft
1) Proposes the addition of a new Section 15.x.x.x.x, “frequency partitioning for E-MBS subframes”.
=====================Start of Proposed Text Section 15.x.x.x.x =================================

Both TDM and FDM multiplexing can be applied for E-MBS and unicast traffic. When TDM multiplexing is applied, one frequency partition is allocated in the E-MBS subframe. When FDM multiplexing is applied, four frequency partitions are allocated. E-MBS data are always in reuse-1 frequency partition #0, and unicast data can be scheduled in frequency partition FPi, i>0. All PRUs in the subframe are miniband PRUs. PPRUMB are allocated to one or four frequency partitions. The EMBS frequency partition configuration is transmitted in the SFH in a 3 or 2-bit field called EMBS downlink frequency partition configuration (E-DFPC) depending on the system bandwidth. The Frequency Partition Count (FPCT) defines the number of frequency partitions. The Frequency Partition Size (FPSi) defines the number of PRUs allocated to FPi. FPCT and FPSi are determined from EFPC as shown in Table XXX1 through Table XXX3.

Table xxx1 Mapping between E-DFPC and frequency partitioning for 20 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6

	2
	5 : 1 : 1 : 1
	4
	NPRU *5/8
	NPRU *1/8

	3
	9 : 1 : 1 : 1
	4
	NPRU *3/4
	NPRU *1/12

	4
	9 : 5 : 5 : 5
	4
	NPRU *3/8
	NPRU *5/24

	5~7
	RESERVED
	
	
	


Table xxx2 Mapping between E-DFPC and frequency partitioning for 10 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6

	2
	5 : 1 : 1 : 1
	4
	NPRU *5/8
	NPRU *1/8

	3
	RESERVED
	
	
	


Table xxx3 Mapping between E-DFPC and frequency partitioning for 5 MHz

	E-DFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	3 : 1 : 1 : 1
	4
	NPRU *1/2
	NPRU *1/6


When E-DFPC =0, it means that all frequency resources are allocated to EMBS traffic. The unicast and EMBS traffic are TDM multiplexed. 

=====================end of Proposed Text Section  15.x.x.x.x =================================
2) Proposes the addition of a new Section 15.x.x.x.x, “subcarrier permutation for E-MBS DRUs”.
=====================Start of Proposed Text section 15.x.x.x.x ========================================== 

Both the E-MBS and unicast frequency partitions are mapped to DRUs. The subcarrier permutation defined for the DL distributed resource allocation within E-MBS frequency partition (i.e.FP0) spreads the subcarriers across the entire E-MBS frequency partition. The granularity of the sub-carrier permutation is equal to a pair of subcarriers. For multi-cell E-MBS transmission, a non-cell specific (or zone specific) permutation sequence is applied to subcarrier permutation.
The subcarrier permutation defined for the DL distributed resource allocation within unicast frequency partition(s)(i.e.FPi) spreads the subcarriers across the entire unicast frequency partition.
=====================end of Proposed Text Section 15.x.x.x.x ==========================================
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