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1 Introduction
According to the WID of NR Multicast and Broadcast Services [1], the MBS traffic reception for UEs in RRC_IDLE/ RRC_INACTIVE states needs to be supported. And another objective is to keep maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. In this contribution, we will discuss the issues about the MBS traffic reception in RRC_IDLE/ RRC_INACTIVE state.
2 Discussion
2.1 Key issues for MBS in RRC_IDLE/ RRC_INACTIVE
For the Multicast and Broadcast Services in RRC_IDLE/ RRC_INACTIVE state, the first issue is how to receive the MBS services. The MBS services will be transmitted via the system information or common channel for groups of UEs. UE needs to acquire the scheduling information of the MBS services and establish one group RB for MBS to receive the interested MBS service.
The MBS services may be configured per area, e.g. one MBS service is configured in TA1 and TA2 while another MBS service is configured in TA2 and TA4. During the mobility of UE in RRC_IDLE/ RRC_INACTIVE state, the service continuity of MBS service should be supported. Then in the cell reselection procedure, the availability of one MBS in target cell will be considered if the UE is receiving this MBS service or is interested in receiving this MBS service.
Proposal 1:  The following key issues in RRC_IDLE/ RRC_INACTIVE state should be studied first：
· MBS service reception 
· Mobility with service continuity
2.2 MBS service reception in RRC_IDLE/ RRC_INACTIVE
In LTE SC-PTM transmission, the SC-MCCH and SC-MTCH are introduced. The SC-MCCH is used for transmitting MBMS control information for one or several SC-MTCHs. The SC-MTCH is used for transmitting MBMS traffic data. UE will receive the traffic data in the specific SC-MTCH via the G-RNTI from DL-SCH. In WID [1], there is a restriction that we will limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals. Therefore, the LTE SC-PTM transmission mechanism can be as the baseline for the MBS service transmission in RRC_IDLE/ RRC_INACTIVE.
Proposal 2: The SC-PTM reception mechanism in LTE can be as baseline for NR.
The MBS service is available for the UEs in in RRC_IDLE/ RRC_INACTIVE. If there is no UE interested in one MBS service in one cell, the gNB will not transmit this MBS service to avoid the huge radio resource waste. In NR, the one demand SI is introduced to reduce the unnecessary system information transmission. In the same vein, the MBS traffic transmission can be triggered upon the UE request in one cell. That is, the on demand MBS can to be introduced in NR.
Obsevation1: The on demand MBS is beneficial to radio resource efficiency.
In NR, the system information is transmitted on each transmitted SSB and the selection of SSB for the reception SI messages is up to UE implementation. However, there will be a huge radio resource cost if the MBS services are transmitted on each transmitted SSB when there are a great number of MBS services. Regarding that the UEs interested in one MBS service may locate in the area covered only by one beam or two beams. In order to reduce the radio resource cost, the MBS transmission can occur on one or more beams.  The transmitted beam can be decided upon the MBS service request from UEs which are interested in this MBS service. 
Obsevation2: The MBS service transmission per beam is beneficial to radio resource efficiency.
In LTE, the bandwidth of one cell is 20MHZ and can be used for MBMS traffic. While in NR, the concept of BWP is introduced for the power saving and throughput in UE. For the UE in RRC_IDLE/ RRC_INACTIVE state, the initial BWP is used which is configured with a limited bandwidth. For the MBS reception in RRC_IDLE/ RRC_INACTIVE state, the BWP within which to receive the MBS traffic can be defined as MBS BWP. The MBS BWP can be same as initial BWP. However, when there are a great number of MBS services need to be transmitted in the cell, the initial BWP is not enough for the delivery of MBS traffic data. As the result, the MBS BWP can be wider than the initial BWP. On the other hand, the MBS BWP should cover the initial BWP for the reception of SI and paging. Therefore, we give the following observation:
Obsevation3: MBS BWP can be same as or cover initial BWP.
Proposal 3: The following enhancements should be considered in the MBS service reception design:
· On demand MBS 
· MBS service transmission per beam

· MBS BWP can be same as or cover initial BWP 

2.3 Mobility with service continuity in RRC_IDLE/ RRC_INACTIVE
For the UE in RRC_IDLE/ RRC_INACTIVE state, in order to guarantee service continuity, it should as possible reselect a cell which can provide the MBS service the UE is receiving or is interested to receive this MBS service. There are two questions needed to be resolved, one is how the UE gets the service information of neighbour cells, and another question is how the UE reselects the cell provided the service interested. In LTE MBMS, the UE can obtain the MBMS service information of neighbour cells via the system information of serving cell and/ or the MBMS User Service Description. If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority. For the cell reselection in NR for MBS service, the LTE cell reselection mechanism for MBMS can be as baseline considering the service continuity.
Proposal 4: The LTE cell reselection mechanism for MBMS can be as baseline for NR.
3 Conclusion

In this contribution, we discussed the issues about PTM reception in RRC idle/inactive. In particular, we have the following proposals:
Proposal 1:  The following key issues in RRC_IDLE/ RRC_INACTIVE state should be studied first：
· MBS service reception 
· Mobility with service continuity

Proposal 2: The SC-PTM reception mechanism in LTE can be as baseline for NR.
Obsevation1: The on demand MBS is beneficial to radio resource efficiency.
Obsevation2: The MBS service transmission per beam is beneficial to radio resource efficiency.

Obsevation3: MBS BWP can be same as or cover initial BWP.
Proposal 3: The following enhancements should be considered in the MBS service reception design:

· On demand MBS 

· MBS service transmission per beam

· MBS BWP can be same as or cover initial BWP 

Proposal 4: The LTE cell reselection mechanism for MBMS can be as baseline for NR.
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