
IEEE C802.16m-09/0449r1

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Modifications to the text of multiplexing of unicast data and E-MBS data in TGm SDD 



	Date Submitted
	2009-03-10

	Source(s)
	Kaiying Lv, Yanfeng Guan, Zhaohua Lu, Li Wang, Huiying Fang, Hongyun Qu 

	lv.kaiying@zte.com.cn

	Re:
	

	Abstract
	This contribution proposes modifications to the text in Section 14.4.1.1 (“multiplexing of unicast data and E-MBS data”) of TGm SDD (IEEE 802.16m-08/003r7) to clarify the multiplexing of unicast data and E-MBS data using FFR concept. 

	Purpose
	To be discussed and adopted by TGm for the 802.16m.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


 Modifications to the text of multiplexing of unicast data and E-MBS data in TGm SDD 

Kaiying Lv , Yanfeng Guan, Zhaohua Lu, Li Wang, Huiying Fang, Hongyun Qu
ZTE
1. Introduction
In current SDD, it states that IEEE 802.16m supports the fractional frequency reuse (FFR) to allow different frequency reuse factors to be applied over different frequency partitions. In order to allow support for the FDM multiplexing of E-MBS and unicast traffic in the downlink subframe with FFR scheme applied, this contribution analyses the frequency partition schemes and proposes a simple frequency partition. 
It is desirable to simplify the system，reduce the signaling overhead and simultaneously make resource allocation relatively flexible when E-MBS traffic is FDM multiplexed with unicast in the downlink subframe. 
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 LRUs.
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) Signaling of frequency partition configuration for unicast only subframe and FDMed E-MBS and unicast subframe are independent. 
Scheme 2[1]: to divide the whole frequency resource of a carrier into several partitions. Parts of resources in a frequency partition are allocated to E-MBS traffics, the other parts of the same frequency partition 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 LRUs.
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.
Scheme 3: to divide the whole frequency resource of a carrier into two partitions. A whole frequency partition is allocated to E-MBS traffic only, and the other frequency partition is allocated to unicast traffic only. The following constraints should be obeyed.

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

















































……. All the resources within the partition are mapping to distributed LRUs.
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 for E-MBS subframe is independent from that of unicast subframe. It provides flexible frequency partitioning scheme for FDM multiplexed E-MBS and unicast traffic in the subframe according to the traffic requirements. Since only two partitions are provided, it is simple the signaling 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-08/003r7, “IEEE 802.16m System Description Document”, text modifications are proposed for Section 14.4.1.1, “multiplexing of unicast data and E-MBS data”. 
4. Text proposal for the 802.16m SDD
Proposes the modification of Section 14.4.1.1, “Multiplexing of Unicast Data and E-MBS Data”.
================================Start of Proposed Text ========================================
For unicast and E-MBS data multiplexing on a mixed carrier, both TDM and FDM approaches are supported.

When E-MBS is time division multiplexed with unicast, E-MBS and unicast data are carried in different

subframes. When E-MBS is frequency division multiplexed with unicast, several frequency partitions are provided, one meant for E-MBS frequency partitions and the others for unicast frequency partitions. It allows different frequency reuse factors to be applied over different frequency partitions. The PRU resources in units of N2 PRUs are partitioned into two sets; one meant for E-MBS data and the other for unicast data. Further

subchannelization of unicast and E-MBS data proceeds independently.
================================end of Proposed Text ==========================================
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