3GPP TSG RAN WG1 Meeting #104-e





R1-2100956
e-Meeting, January 25th – February 5th, 2021
Source:
ETRI

Title:
Discussion on group scheduling mechanism for RRC_CONNECTED UEs 
Agenda item:
8.12.1
Document for:
Discussion

1 Introduction

Following agreements and a working assumption are decided for group scheduling mechanism for RRC_CONNECTED UEs in RAN1#103-e meeting [1].
Agreements: For convenience of discussion, consider the following clarification as RAN1 common understanding. 

· PTP transmission: For RRC_CONNECTED UEs, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 

· PTM transmission scheme 1: For RRC_CONNECTED UEs in the same MBS group, use group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. This scheme can also be called group-common PDCCH based group scheduling scheme.

· PTM transmission scheme 2: For RRC_CONNECTED UEs in the same MBS group, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule group-common PDSCH which is scrambled with group-common RNTI. This scheme can also be called UE-specific PDCCH based group scheduling scheme.    

· Note: The ‘UE-specific PDCCH / PDSCH’ here means the PDCCH / PDSCH can only be identified by the target UE but cannot be identified by the other UEs in the same MBS group with the target UE.

· Note: The ‘group-common PDCCH / PDSCH’ here means the PDCCH / PDSCH are transmitted in the same time/frequency resources and can be identified by all the UEs in the same MBS group.

· FFS whether or not to have additional definition of transmission scheme(s)

Working assumption: 

For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH

· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)

· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP

· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.

· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region

· FFS whether UE can be configured with no unicast reception in the common frequency resource

· FFS on details of the group-common PDCCH / PDSCH configuration

· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
In this contribution, we discuss on group scheduling mechanism for RRC_CONNECTED UEs for MBS.
2 Group scheduling mechanism for RRC_CONNECTED UEs
In the last meeting via e-mail discussion and GTW session, intensive discussion was made on the frequency resources for MBS whether the common frequency resource is MBS specific BWP or the common frequency resource is confined within UE’s dedicated BWP. Since consensus on the topic was not reached, working assumption was made as shown in section 1. In this meeting we should do down selection from the two options for the common frequency resource for group-common PDCCH/PDSCH. Decision should be made as early as possible because result of the decision will also have impact on decision of other related topics. We have two options for down selection:
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)

· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP

· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.

· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region

The option 2A whichs define the common frequency resource as an MBS specific BWP could be a simple solution considering standard effort. However, we should remember that multiplexing between unicast PDSCH and MBS PDSCH should be supported in this study item. In that sense, if we choose to support MBS specific BWP, BWP switching between MBS specific BWP and the other BWP for unicast PDSCH will cause huge overhead due to frequent BWP switching. Even though necessity of BWP switch is left as FFS point, no alternative solution has been proposed to avoid BWP switching until now. Therefore, if option 2A is selected, BWP switching operation may not avoidable.
Observation1: The option 2A requires BWP switching which requires huge overhead for unicast and MBS multiplexing.
On the other hand, if we choose to support the common frequency resource which is confined within UE’s dedicated BWP, we may need some standard effort to modify BWP related procedure and this may cause some restriction for gNB’s operation. However, we could make efficient solution without unnecessary overhead for multiplexing of unicast and MBS. Therefore, the option 2B should be down selected for the common frequency resource.
Proposal1: The option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP should be supported for the common frequency resource.
The option 2B has FFS point: How to indicate the starting PRB and the length of PRBs of the MBS frequency region. The MBS frequency region does not have to be dynamic, therefore dynamic configuration of MBS frequency region may not be required. RRC configuration can be used for MBS frequency resource configuration including the indication of the starting PRB and the length of the PRBs.

Observation2: Dynamic configuration of MBS frequency region is not required.

Proposal2: RRC configuration is used for configuration of MBS frequency region including indication of the starting PRB and the length of the PRBs.
3 Conclusion
In this contribution, we discussed group scheduling mechanism for RRC_CONNECTED UEs and provide following proposals. 
Proposal1: The option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP should be supported for the common frequency resource.
Proposal2: RRC configuration is used for configuration of MBS frequency region including indication of the starting PRB and the length of the PRBs.
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