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The common frequency resource for NR MBS transmission was discussed in RAN1 #103 e-meeting. The following agreements were reached:
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· For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· The UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.



In this contribution, we will further discuss the detailed aspects of common frequency resource for NR PTM transmission.
Discussion
Limiting the size of bandwidth for PTM Radio Bearer based transmission for multicast/broadcast service is beneficiary. The UE only receiving multicast/broadcast service is not required to transmit or receive outside of the configured frequency range (of a particular BWP). It reduces the UE’s bandwidth processing requirement and also enable RF-Baseband interface operation with a lower sampling rates, and eventually reduces the UE’s power consumption. 
The reduction of power consumption is obvious for UEs in RRC Idle state that join the reception of multicast/broadcast service. For a UE in RRC Connected state, an active BWP may be existing for the UE for unicast (e.g. point-to-point RB) based downlink transmission. The PTM based transmission should be configured within the active BWP, to avoid the need to switch the BWP for the UE for PTM reception. 
Currently, the UEs in RRC Idle state are only required to monitor the Initial BWP for the purpose of acquisition of system information, paging monitoring and initial access. If PTM Radio Bearer based transmission for multicast/broadcast service is configured outside of Initial BWP, the UEs in RRC Idle state receiving PTM transmission needs to monitor both the bandwidth of Initial BWP and the additional bandwidth used for PTM transmission. This will complicate the UE behavior in RRC Idle state and may cause the UE to consume unnecessary power. The ideal scenario for UEs in RRC Idle state should be that the PTM transmission is put within the bandwidth of Initial BWP.
Proposal 1:  The specific common frequency resource for PTM transmission is configured within the bandwidth of Initial BWP.
Note that in case of PTM transmission, all of the UEs participating the reception of the PTM transmission should monitor the same common bandwidth. It is easy to handle this common bandwidth for UEs in RRC Idle state. But it puts a lot of restriction for allocation of BWP for UEs in RRC Connected state. The reason is that for a particular multicast/broadcast session, there may be UEs in both RRC Connected and RRC Idle state. In order to ensure all of the UEs to participate the PTM transmission, all of the UEs in RRC Connected state needs to be configured the same common frequency resource used for PTM transmission for a particular MBS service, even though different UEs may be configured with a different active BWP. In addition, if the UE in connected mode is scheduled on a dedicated BWP that does not overlap with the initial BWP where the PTM transmission (over the common frequency resource) is configured, the UE may be not able to receive the PTM transmission. We expect this issue can be resolved by network implementation. 
Proposal 2:  Network implementation guarantee the allocation of common frequency resource for UEs in both connected mode and Idle/inactive mode to receive the PTM transmission. 
From network perspective, the amount of the radio resources required for PTM based transmission may be subject to dynamic change. There should be a requirement to shrink or enlarge the bandwidth of the common frequency resource used for PTM transmission depending on the number of the multicast/broadcast services supported within the cell. Different mechanisms are available to notify the RRC connected UEs. Specific to the RRC Idle UE, a mechanism should be discussed to support the switch of the bandwidth used for PTM transmission. 
The PTM transmission is mapped to a multicast/broadcast PDSCH, which is pointed by the PDCCH. A candidate mechanism to notify the change of the common frequency resource for PTM transmission is that the notification can be put into the PDCCH monitored by the RRC Idle UEs for PTM reception. When the UE in RRC Idle receives the PDCCH and identifies the notification, the UE can enable the frequency scan and monitor the new common frequency resource used for PTM transmission at next PDCCH monitoring occasion.
Proposal 3: The notification on the change of the common frequency resource for PTM transmission is carried by PDCCH monitored by the RRC Idle UEs for PTM reception.
Conclusion
The following proposals are made:
Proposal 1:  The specific common frequency resource for PTM transmission is configured within the bandwidth of Initial BWP.
Proposal 2:  Network implementation guarantee the allocation of common frequency resource for UEs in both connected mode and Idle/inactive mode to receive the PTM transmission.
Proposal 3: The notification on the change of the common frequency resource for PTM transmission is carried by PDCCH monitored by the RRC Idle UEs for PTM reception.
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