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1.
Introduction
In the IEEE 802.16m system requirement document (SRD) [1], it has been agreed that IEEE 802.16m shall support enhanced multicast-broadcast service (E-MBS) in an efficient manner, including achievement of higher spectrum efficiency in multi-cell multicast-broadcast single frequency networks (MBSFN) on both mixed and dedicated frequencies. Thus, based on the current consensus on the downlink control structure and the discussions in the DL Control Rapporteur Group [2][3], this contribution proposes a multicast service control channel (MSCCH) structure for supporting E-MBS services on mixed carrier in IEEE 802.16m system.
2.
Proposed Multicast Service Control (MSCCH) Structure on mixed carrier
In order to reduce the access load of non-MBS users in retrieving system parameters and system configuration information, the BCH shall not contain any service related information, but provides a pointer to indicate the location where the multicast service control channel (MSCCH) can be found. In general, the MSCCH should provide all the control information of E-MBS services for E-MBS users so as to retrieve their desired E-MBS data. Nevertheless, in this contribution, we propose to further separate the MSCCH into primary MSCCH (P-MSCCH) and secondary MSCCH (S-MSCCH) especially for MBSFN services. The proposed MSCCH structure is depicted in Fig. 1.
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Fig. 1. The proposed MSCCH structure on mixed carrier
The proposed P-MSCCH contains the control information for all E-MBS services (including single-cell transmission and MBSFN transmission services). For single-cell transmission services, the P-MSCCH provides the essential control information for E-MBS users to retrieve their desired data traffic. Afterwards, BS can apply the S-MSCCH, which is similar to the unicast service control channel except that the user ID is replaced by the multicast ID in order to update the control parameters.
However, for MBSFN transmission services, P-MSCCH contains those slow changing (e.g., session start/stop indicator, physical channel configuration, mapping between multicast IDs and service IDs, etc.) or the cell-specific control information (e.g., counting parameters, etc.). In addition, for each MBSFN service, the P-MSCCH shall also provide the resource information to indicate the subframe location of the corresponding S-MSCCH of the MBSFN service.
The S-MSCCH of a MBSFN service is multiplexed with the corresponding data traffic and transmitted in the MBSFN subframe. Therefore, S-MSCCHs can have the gain from MBSFN macro diversity. S-MSCCH mainly contains fast changing control information (e.g., the schedule information of the incoming data burst). Furthermore, S-MSCCH shall also contain the schedule information of the next S-MSCCH. In this way, the E-MBS user can continue retrieve the next incoming data burst without the need to re-read the BCH and P-MSCCH. Moreover, the S-MSCCH includes a “change indicator”. Once the change indicator is set, that means some control parameters of the E-MBS service have been changed. Therefore, the related E-MBS users may need to update the related control information by re-reading the P-MSCCH.
For a MS who would like to access a MBSFN service, it can follow the indication from BCH ( P-MSCCH ( S-MSCCH to get all the necessary control parameters and the schedule information of incoming data traffic. Afterwards, since the S-MSCCH also contains the resource information of the next S-MSCCH, the MS can continue the process S-MSCCH ( data ( S-MSCCH ( data … to enjoy the incoming E-MBS service. Once the “change indicator” is set or some error happens in decoding the S-MSCCH, the MS can repeat the initial process (e.g., BCH ( P-MSCCH ( S-MSCCH) to get the update control parameters.
3.
Conclusions

In order to support E-MBS transmission, this contribution presents a MSCCH control structure for IEEE 802.16m system. In this proposal, the MSCCH is proposed to be separated into P-MSCCH and S-MSCCHs. In addition, the control information content provided by the P-MSCCH and S-MSCCH is also discussed as well. Based on the proposed control structure, E-MBS subscribers are able to retrieve their desired E-MBS services in an efficient way. Therefore, it is suggested to capture the proposed text into the IEEE 802.16m system description document (SDD) [4].
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Proposed Text
The following text is proposed to be captured in the IEEE 802.16m system description document (SDD).
------------------------------------------------------- Start of the proposed text ------------------------------------------------
[Insert the following text into this section]
11.x.6.
Multicast Service Control Channels (MSCCHs)
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Fig. X.
MSCCH control structure on mixed carrier
The MSCCH is separated into primary MSCCH (P-MSCCH) and secondary MSCCH (S-MSCCH).
As depicted in Fig. X, BCH does not contain any service related information, but provides a pointer to indicate the location where the P-MSCCH can be found.

In addition, for each MBSFN service, the P-MSCCH shall provide the resource information to indicate the location of the corresponding S-MSCCH.
Moreover, S-MSCCH also contains the schedule information of the next S-MSCCH.
11.x.6.1.
   Multicast service control information/content

P-MSCCH contains the control information for all E-MBS services (including single-cell transmission and MBSFN transmission services). 
For single-cell transmission services, P-MSCCH provides the essential control information for E-MBS users so as to retrieve their desired E-MBS data. Afterwards, BS can apply the S-MSCCH, which is similar to the unicast service control channel except that the user ID is replaced by the multicast ID in order to update the control parameters.
For MBSFN transmission services, P-MSCCH only contains those slow changing (e.g., session start/stop indicator, physical channel configuration, mapping between multicast IDs and service IDs, etc.) and the cell-specific control information (e.g., counting parameters, etc.). Besides, for each MBSFN service, the P-MSCCH shall also provide the resource information to indicate the location of the corresponding S-MSCCH.
The S-MSCCH of a MBSFN service contains fast changing control information (e.g., the schedule information of the incoming data burst). Furthermore, S-MSCCH shall also contain the schedule information of the next S-MSCCH. In this way, an E-MBS user can continue retrieve the next incoming data burst without the need to re-read the BCH and P-MSCCH. Moreover, the S-MSCCH includes a “change indicator” to indicate that some control parameters of the E-MBS service have been changed. Therefore, those related E-MBS users may need to update the related control information by re-reading the P-MSCCH.
11.x.6.2.
   Multiplexing scheme of data and multicast service control

The S-MSCCH of a MBSFN service is multiplexed with its data traffic and transmitted in the MBSFN subframe. The multiplexing scheme (e.g., FDM, TDM, FDM/TDM) for S-MSCCH and data traffic in the MBSFN subframe is TBD. 

-------------------------------------------------------- End of the text ------------------------------------------------------[image: image3.png]
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