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Introduction
During RAN2 #112e, an agreement have been made regarding MBS control information configuration for PTM configuration MBS reception mode as given below. 
· Agreement: 
· UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.
However, during the post e-mail discussion provided for RAN2 #113e meeting [1], there was no consensus regarding the design of control information configuration e.g., whether to use single or multiple MCCHs, the MCCH design for PTM MBS configuration whether to be area or cell specific etc. In this contribution, we will discuss our views on the design of the control configuration for PTM MBS configuration, and provide our views on possible enhancements. 
Discussion
   In LTE, for PTM MBMS configuration, the SC-PTM mode use single SC-MCCH per cell.  SC-MCCH provides the list of all MBMS services with ongoing sessions transmitted on SC-MTCH(s) to UEs, including for each MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information. When any of the MBS services change, UE in idle/inactive mode will need to receive the updated SC-MCCH control information and blindly decode it to find out whether the interested MBS service has changed. As for MBSFN, multiple MCCHs are provided, each is associated with an MBSFN area, and each MCCH can support multiple MBMS services on multiple MTCH(s).
      In NR MBS, there is a discussion that PTM configuration can be transmitted by either single MCCH within a cell or multiple MCCHs within a cell/gNB-DU, and the UE can receive the MCCH configuration about the services that it interested in accordingly.  According to the summary of a post e-mail discussion provided for RAN2 #113e meeting [1] on this regard, several companies have agreed to study the support of multiple MCCHs approach reasoning that there are some benefits that could be brought by multiple MCCHs approach such as the flexibility of configuration for different type of services as well as the capability of supporting dynamic control of Broadcast/Multicast transmission area as per WID [2] requirement i.e., 
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]. 
Meanwhile the rest of the companies preferred to not support multiple MCCH(s) approach arguing that there might be some potential drawbacks summarised as follow:  
1. Increased UE power consumption due to monitoring multiple MCCHs, because UE decode PDCCH with multiple MCCHs blindly without any knowledge about which MCCH carry the PTM configuration about the service that is interested to receive.
2. More discussion is needed on multiple MCCH design, MCCH notification, and DRX for multiple MCCH monitoring. 
3. More overhead and spec impacts (separate MCCH related scheduling info, RNTI associated with the MCCH, modification notification and its associated RNTI).
Based on our understanding, some of above drawbacks can be addressed if we allow NG-RAN to have some sort of awareness about the actual UEs service/services of interest (i.e. which UE is interested to receive which service). In this way, NG-RAN can pre-configure for different set of UEs the MCCH that associated with their service/es of interest. By doing this, even if a UE within a set has blindly monitored the (PDCCH) it will acquire only the MCCH that is pre-configured by NG-RAN with the service/services that is interested to receive (Figure 1), this could relatively reduce UE power consumption. Thanks to the fact that in RAN2 there is a consensus on supporting of MBS interest indication in MBS delivery mode 2 [2], as well as the fact that there are some agreements have been reached on providing MBS service related information to RAN node in RAN2 #112e meeting 
· Agreement: 
· Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS
In our view the information about UEs service(es) of interest which can be provided to RAN node by either the UEs interest indication or the core network could be used to provide the appropriate MCCH configuration for UEs and overcome the power consumption limitation of multiple MCCH approach.  For example, NG-RAN may utilize such UEs services of interest’s related information to categorize UEs (e.g., in a cell or gNB-DU) into diffident service groups or sub-areas; then, provide different MCCH configurations for each group of UEs according to their service interest (See Figure 1, Table 1 and Table 2).
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Fig. 1 UEs Categorization based on service interest
	MBS Service Set
	UE Service groups or 
MBS subareas
	MBS Control                Configuration 

	         Service set 1  = {S1}
	 A1 = {UE1, UE2,UE3}
	S1 MCCH Configuration 

	Service set 2  = {S2,S3}
	             A2  = {UE5,UE5}
	S2 MCCH Configuration 

	        Service set 3  =  {S4}
	             A3  = {UE6}
	S3 MCCH Configuration 


Table 1: Area-specific and service of interest dependent MCCH configurations
	
	eeweqeMBS-AreaInfoList-NR

	MBS-AreaInfoList-NR ::=			SEQUENCE (SIZE(1..maxMBSArea)) OF MBS-AreaInfo-NR
MBS-AreaInfo-NR ::=			   SEQUENCE {
	 mbs-AreaId-NR			   MBS-AreaId-r12
         mbs-SubAreaInfoList-NR             MBS-SubAreaInfoList-NR
         ……………..                                ……………………………
         }
MBS-SubAreaInfoList-NR::=	SEQUENCE (SIZE (1..maxSubArea)) OF MBS-SubAreaInfo-NR
MBS-SubAreaInfo-NR ::=    SEQUENCE {  
                              MCCH configuration for group of UEs intersed in same MBS service/services     
        }
maxSubArea     INTEGER  -- Maximum number of  UE service group Pers MBSAre
maxMBSArea      INTEGER  --  Area per Cell /gNB-DU (e.g, one  for a cell,  and one or more for a gNB-DU )   











Table 2: Proposed MBS-AreaInfoList-NR information element
The major advantages of providing such as per UEs service of interests MCCH configurations are:  
1. Ability to overcome the limitation of single MCCH approach by allowing UEs to receive services change MCCH update of only the services that are interested in . This may also result in the decreasing of UE power consumption
2. Scalability to support standardized single cell PTM, non-standardized inter gNB-DU multi-cell MBSFN as well as the future inter-gNB CU MBSFN multi-cell operation with one design. 
3. Ability to support the objective of dynamic control of broadcast/multicast transmission area (cell or gNB-DU) according to the load situation, available resources. 
4. Flexibility of allowing to reuse the same g-RNTI used to scramble PTM transmission (i.e. for group common of UEs PDSCH) to scramble MCCH for a group of UEs which could help reducing UEs complexity and overhead and some spec impacts
Therefore we propose to discuss the following proposals in RAN2: 
· Proposal 1: RAN may categorize UEs into sub-areas or UE service groups based on their service interest indication provided by either the UEs themselves or the core network.
· Proposal 2: RAN may provide per service of interest dependent MCCH configuration for different sub-area or UE service group.
[bookmark: _GoBack]Nevertheless, it is inevitable to mention that adopting such per UEs service of interest dependent MCCH configuration approach may need further enhancement regarding MCCH modification notification and its associated RNTI (i.e. on PDCCH) which may require RAN WG1 involvement. However, we still believe that the advantages that will be brought by utilizing the service of interest dependent MCCH configuration approach is much higher than its minor standardization workload impact. 
Conclusion
In this contribution, we have discussed the control configuration design for NR MBS PTM configuration, and proposed the following RAN enhancements proposals to enable it:
· Proposal 1: RAN may categorize UEs into sub-areas or service groups based on their service of interest indications provided by either the UEs themselves or the core network.
· Proposal 2: RAN may provide a service of interest dependent MCCH configuration for different sub-area or UE service group.
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