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 Modifications to the text of “Downlink Physical Structure” Section of the IEEE 802.16m Amendment Working Document to support multiplexing of MBS/Unicast traffic 

Sudhir Ramakrishna, Kaushik Josiam, Zhouyue Pi
Samsung Telecommunications America
1) Introduction
In contribution [1], IEEE 802.16m-08/50, “IEEE 802.16m Amendment Working Document”, in addition to other sections, text is proposed for Section 15.3.5, “Downlink Physical Structure”. 

In order to allow support for the multiplexing of broadcast and unicast traffic in the downlink frame, this contribution
1) Proposes (in Section 2) the addition of a new Section 15.3.5.3.0, “Resource Reservation for MBS Traffic”.

2) Proposes (in Section 3) modifications to the text in Section 15.3.5.3.1 (“CRU/DRU Allocation”).
3) Proposes (in Section 4) the addition of a new Section 15.3.5.3.4, “Sub-carrier Permutation for MBS DRUs”
2) Addition of a New Section 15.3.5.3.0: “Resource Reservation for MBS Traffic”
The following text is proposed to be added to a new section 15.3.5.3.0.

------- Begin text of proposed new section 15.3.5.3.0: Resource Reservation for MBS Traffic -------

In a carrier that is not dedicated to MBS traffic, it may be required to multiplex MBS and unicast traffic. The multiplexing of MBS and unicast traffic is assumed to obey the following constraints.

1) MBS traffic is only allowed to be carried on frequency partition #0, i.e., the partition with index i = 0.

2) Out of the sub-frames allocated to the down-link in a frame, MBS traffic may be carried on any number of these down-link sub-frames. This includes the case where none of the down-link sub-frames carry MBS traffic, as well as the case where all of the down-link sub-frames carry MBS traffic.

3) In the sub-frame(s) where MBS traffic is carried, the MBS traffic is FDMed with the unicast traffic, i.e., a set of sub-carriers in each of the OFDM symbols in the sub-frame(s) is reserved for MBS traffic. This includes the case where MBS traffic occupies all of the sub-carriers in all the OFDM symbols in the sub-frame(s). All sectors in the same EMBS-zone use the same physical frequency resources (i.e., the same sub-carriers in the same OFDM symbols) in the designated sub-frame(s) to transmit MBS traffic.

4)  The BCH carries the following three (3) MBS-related indicators. They are valid for the duration of the super-frame in which the BCH appears.

a)  A 1-bit MBS_EXISTS indicator.

i) MBS_EXISTS = 0 => no MBS traffic is carried in any of the frames in this super-frame.

ii) MBS_EXISTS = 1 => MBS traffic is carried in the sub-frames in this super-frame, as indicated by the MBS_SF_COUNT in item (b) below. 
b) A 3-bit MBS_SF_COUNT (= MBS sub-frame count). This takes values from 0 to 7, and indicates the number of sub-frames within each frame of the super-frame where MBS traffic is present. The value of MBS_SF_COUNT is relevant only when MBS_EXISTS = 1; when MBS_EXISTS = 0, MBS_SF_COUNT is set to 0. Given a value of MBS_SF_COUNT, the indices of the sub-frames within the frame where MBS traffic is present is indicated via a pre-determined look-up table (TBD).
c) A 5-bit (TBD) MBS_RU_COUNT, which indicates, for frequency partition #0 (i.e., the partition with partition index i = 0), the number of PRUs allocated to MBS traffic, in units of N1 PRUs. This value is relevant only when MBS_EXISTS = 1; otherwise, MBS_RU_COUNT is set to 0.
i) Hence, the number of PRUs allocated to MBS traffic, for frequency partition #0, is given as LMBS = N1*MBS_RU_COUNT
------ End text of proposed new section 15.3.5.3.0: Resource Reservation for MBS Traffic -------

3) Modifications to text in Section 15.3.5.3.1 “CRU/DRU Allocation”
The text in Section 15.3.5.3.1 (“CRU/DRU Allocation”) in IEEE 802.16m-08/50 is proposed to be modified as follows.

1) The following three (3) sentences are proposed to be added to the beginning of Section 15.3.5.3.1, on Page 28 – “In the following, the term “DRU” refers to a logical distributed resource unit that is used to serve unicast traffic. On the other hand, the term “DRUMBS” refers to a logical distributed resource unit that is used to serve MBS traffic. This distinction in terminology is made purely to avoid confusion with respect to the operations on DRUs defined in this section.”

2) The following sentence is proposed to be added after Line 8 on Page 29 – “When MBS_EXISTS = 1, explicit mapping is mandatory.”

3) Lines 19 & 20 on Page 29 are proposed to be replaced by the following.

a) The number of DRUs in each frequency partition is denoted by
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4) The following two (2) sentences are proposed to be added after Line 21 on Page 29: “The number of DRUs allocated to MBS traffic in frequency partition #0 is denoted by
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. No resources are allocated to MBS traffic in any frequency partition other than frequency partition #0.”

5) The following formula, identifying the indices of the DRUs that are allocated to MBS traffic in frequency partition #0, is proposed to be added at the end of Section 15.3.5.3.1 (i.e., after Line 27 on Page 29): 

a) 
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4) Addition of New Section 15.3.5.3.4: “Sub-carrier Permutation for MBS DRUs”

The following text is proposed to be added to a new section 15.3.5.3.4.

----- Begin text of proposed new section 15.3.5.3.4: Sub-carrier Permutation for MBS DRUs ----- 

The sub-carrier permutation defined for the DL distributed resources reserved for the MBS traffic in frequency partition #0 spreads the subcarriers in the DRUs allocated for MBS traffic across the entire MBS allocation. The granularity of the sub-carrier permutation is equal to a pair of sub-carriers. In order to support SFN (Single Frequency Network) operation, all the sectors in an E_MBS zone employ the same permutation rule.  

After mapping all the pilots (MBS demodulation pilots), the remainder of the sub-carriers reserved for MBS traffic are used to define the distributed LRU for MBS traffic. 

The permutation details are TBD. The permutation formula could be the same as that used for unicast traffic DRUs, with the dependency on cell_id removed.
------ End text of proposed new section 15.3.5.3.4: Sub-carrier Permutation for MBS DRUs -------
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