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 Downlink Physical Structure to support multiplexing of MBS and Unicast traffic 

Kaiying Lv , Yanfeng Guan, Zhaohua Lu, Li Wang, Huiying Fang, Hongyun Qu
ZTE Corporation
1. Introduction
In order to allow support for the 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. Three frequency partition schemes could be applied.

Scheme 1: to divide the whole frequency resource of a carrier into several partitions. A whole 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 frequency partition #0, i.e., the partition with index i = 0. The frequency reuse factor for this partition is 1. All the resources in this partition are mapping to distributed LRU.
2) Unicast traffic is only allowed to be carried on other frequency partitions, i.e., the partition with index i > 0. The frequency reuse factor for these partitions can be 1, 1/3, or 2/3. 
3) The frequency partitions of E-MBS subframes can be different from that of unicast subframes.
4) One S-SFH IE carries the following MBS-related information. They are valid for the transmission peroid of this S-SFH IE. The transmission peroid of this S-SFH IE is FFS.
a) A 1-bit TDM/FDM multiplexing mode indicator.

b) Frequency Partition Count (FPCTMBS), which indicates the number of frequency partition in the subframe carrying E-MBS traffic.
c) Frequency Partition Size (FPSMBS), which indicates the size for each frequency partition FPi (i>0) which are used for unicast, in the number of minibands (N2) or other granularity in the subframe carrying E-MBS traffic.
d) Frequency Partition Subband Count (FPSCMBS), which indicates the number of subbands for each frequency partition FPi (i>0) which are used for unicast in the subframe carrying E-MBS traffic.
e) Power allocation, which indicates the power allocation for E-MBS and unicast traffic
f) CRU/DRU allocation, which indicates the CRU/DRU allocation for each frequency partition FPi (i>0) which are used for unicast in the subframe carrying E-MBS traffic.
Scheme 2[1]: to divide the whole frequency resource of a carrier into several partitions. Parts of one frequency partition resource are allocated to E-MBS traffics, the other parts of the same frequency partition resources are allocated to unicast traffic and other frequency partitions are allocated to unicast traffic only. The following constraints should be obeyed.

1) E-MBS traffic is only allowed to be carried on frequency partition #0, i.e., the partition with index i = 0. The frequency reuse factor for this partition is 1. The resources for E-MBS traffic in this partition are mapping to distributed LRU.
2) Unicast traffic is allowed to be carried on all frequency partitions. The frequency reuse factor for these partitions can be 1, 1/3, or 2/3. 
3) E-MBS traffic and unicast traffic can share the resources on frequency partition #0. Specific calculation for resource allocation should be performed.
4) The frequency partition configuration (FPC) of E-MBS subframes is the same as that of unicast subframes, except for frequency partition #0, where some resources are reserved for E-MBS traffic.
5) One S-SFH IE carries the following MBS-related information. They are valid for the transmission peroid of this S-SFH IE. The transmission peroid of this S-SFH IE is FFS.
a) A 1-bit TDM/FDM multiplexing mode indicator.
b) MBS_RU_COUNT, which indicates, for frequency partition #0 (i.e., the partition with index i = 0), the number of minibands (N2) or other granularity allocated to the E-MBS traffic.
c) Power allocation, which indicates the power allocation for E-MBS and unicast traffic
Scheme 3: to divide the whole frequency resource of a carrier into two or more partitions. A whole frequency partition is allocated to E-MBS traffic only, and the other(s) frequency partition is (are) allocated to unicast traffic only. The following constraints should be obeyed.

1) E-MBS traffic is allowed to be carried on one of the frequency partitions, i.e., the partition with index i = 0 or else. The frequency reuse factor for this partition is 1. All the resources of this partition are mapping to distributed LRUs.
2) Unicast traffic is allowed to be carried on the other(s) frequency partitions. The frequency reuse factor for this (these) partition(s) is (are) 1 (or 1/3), other reuse factors, i.e., 2/3 is FFSs can be 1, uency partition  for E-MBS and unicast traffic

















































……. All the resources of this (these) partition(s) are mapping to distributed LRU.
3) One S-SFH IE carries the following MBS-related information. They are valid for the transmission peroid of this S-SFH IE. The transmission peroid of this S-SFH IE is FFS.
a) A 1-bit TDM/FDM multiplexing mode indicator.

b) Frequency Partition Size (FPSMBS), which indicates the resource allocated to the E-MBS traffic in the number of minibands (N2) or other granularity in the subframe carrying E-MBS traffic.
c) Power allocation, which indicates the power allocation for E-MBS and unicast traffic
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 and unicast subframe are independent. It provides the most flexible frequency partitioning scheme for FDM multiplexed E-MBS and unicast traffic in the subframe according to the traffic requirements. However it brings the highest overhead on signaling. 

b. In scheme 2, the frequency partition configuration parameters for E-MBS subframe and unicast subframe are the same. FDM multiplexed E-MBS and unicast traffic share the resources in frequency partition #0. It provides lower overhead on signaling but less flexible frequency partitioning scheme, since E-MBS traffic can only use resources in frequency partition #0.  
c. In scheme 3, the frequency partition configuration parameters for E-MBS subframe and unicast subframe are independant. It provides flexible frequency partitioning scheme for both E-MBS and unicast traffic sharing the resources in the subframe according to the traffic requirements, and the overhead is low.
3. Conclusion
All three schemes have trade-offs between flexibility and signaling overhead. Scheme 3 is a simple, flexible and less-overhead frequency partition method for E-MBS subframe. Therefore we propose scheme 3. 

In[2], IEEE 802.16m-09_0010, “IEEE 802.16m Amendment Working Document”, in addition to other sections, text is proposed for Section 15.3.5, “Downlink Physical Structure”. 
4. Text proposal for the 802.16m AWD
1) Proposes the addition of a new Section 15.3.5.2.4, “frequency partitioning for E-MBS subframes”.
=====================Start of Proposed Text Section 15.3.5.2.4=================================

In E-MBS subframe, when FDM multiplexing is applied for E-MBS and unicast traffic, two or more frequency partitions are allocated. One is E-MBS frequency partition (i.e. FP0) and the others are unicast frequency partition (i.e. FPi). All PRUs in the subframe are miniband PRUs. PPRUMB are divided into two (or more) frequency partitions. The 6 bits (other size is FFS) frequency partition size (FPSMBS ) is transmitted in the S-SFH. FPSMBS defines the number of PRUs allocated to E-MBS frequency partition (i.e. FP0), in the number of minibands (N2) , where N2 = 1or other values. 
All frequency partitions are mapped to distributed LRUs.

Figure xxx shows an example of the frequency partitioning for E-MBS subframe, BW=5 MHz.
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Figure xxx—Frequency partitioning for E-MBS subframes
=====================end of Proposed Text Section 15.3.5.2.4 =================================
2) Proposes the addition of a new Section 15.3.5.3.4, “subcarrier permutation for E-MBS DRUs”.
=====================Start of Proposed Text section 15.3.5.3.4 ========================================== 

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 15.3.5.2.4 ==========================================
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