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Introduction
In this contribution, we discuss basic functions for broadcast/multicast in RAN1.
Discussion
As discussed in RAN1#106bis, the delay spread of the serving cell’s SSB can be different than that of multi-cell SFN transmission. Thus, the delay spread of the serving cell’s SSB seems not accurate for channel estimation for multi-cell SFN broadcast. To solve such problem, introduction of TRS as QCL source for idle/inactive UEs has been discussed in RAN1#106bis. 
Proponents mentioned that TRS can improve better performance than SSB which does not prevent UE from obtaining timing from SSB. They proposed that TRS essentially is the same as that for connected state, what need to be done is the configuration can be configured in SIB/MCCH.
However, assuming that low MCS is usually used for broadcast transmission, it is not clear how much we can achieve better performance with TRS. If performance improvement is not so significant in a typical case, we could introduce TRS for SFN transmission in a later release.
Observation 1: Assuming that low MCS is usually used for broadcast transmission, it is not clear how much we achieve better performance with TRS.
Even though we prefer to defer introduction of TRS to a later release, if TRS is supported in Rel-17, we assume that TRS is configured per cell group i.e. SFN area. As we considered in LTE MBMS, different services may require different SFN areas i.e. for different service areas. Thus, if NZP CSI-RS resource set is configured for TRS as currently specified, a list of NZP CSI-RS resource sets for TRS could be configured for the same cell group serving one or more G-RNTIs. 
In the list of NZP CSI-RS resource sets for TRS, one NZP CSI-RS resource set for TRS can be Type C QCLed with a SSB-index. We think that QCL-Info could be configured for each NZP CSI-RS resource set for TRS as agreed in Paging Saving WI for overhead reduction, since QCL-Info seems not needed for each NZP CSI-RS resource in the NZP CSI-RS resource set. The number of NZP CSI-RS resource sets in the list of NZP CSI-RS resource sets for TRS can be configurable for each cell group, similarly as specified in NZP-CSI-RS-ResourceSetList.
Proposal 1: If TRS is agreed to be supported, RAN1 is requested to agree the following proposals:
· Proposal 1A: a list of NZP CSI-RS resource sets for TRS can be configured for the same cell group serving one or more G-RNTIs.
· Proposal 1B: QCL-Info is associated with a NZP CSI-RS resource set for TRS and configured to be Type C QCLed with SSB (i.e. Doppler shift, average delay) via SIBx or MCCH.
· Proposal 1C: The number of NZP CSI-RS resource sets in the list of NZP CSI-RS resource sets for TRS can be configurable for each cell group, similarly as specified in NZP-CSI-RS-ResourceSetList.
Meanwhile, RAN1 agreed mapping between SSB and MO in a window. Thus, if a NZP CSI-RS resource set for TRS is Type C QCLed with a SSB-index for broadcast, UE could assume that a PDCCH Monitoring Occasion (MO) is associated with one NZP-CSI-RS-ResourceSet for TRS which is QCLed with the SSB-index mapped to the MO. If a same SSB index can be associated with more than one NZP CSI-RS resource sets for TRS, the same SSB index could be mapped to multiple MOs of which each is associated with one NZP CSI-RS resource set for TRS in NZP-CSI-RS-ResourceSetPerSSB.
Proposal 2: For broadcast GC-PDCCH, UE assumes that a PDCCH Monitoring Occasion (MO) is associated with one NZP-CSI-RS-ResourceSet for TRS which is QCLed with the SSB-index mapped to the MO. 
· UE uses the TRS associated with the MO where GC-DCI scheduling GC-PDSCH is received for determining GC-PDSCH antenna port quasi co-location.
Proposal 3: If a same SSB index can be associated with more than one NZP CSI-RS resource sets for TRS e.g. in NZP-CSI-RS-ResourceSetPerSSB, 
· for the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window, the number of PDCCH monitoring occasions in MTCH transmission window is greater than N i.e. the number of actual transmitted SSBs; and
· the same SSB index can be mapped to multiple MOs of which each is associated with one NZP CSI-RS resource set for TRS e.g. in NZP-CSI-RS-ResourceSetPerSSB. 

For broadcast SPS, we propose that activation/deactivation DCI can be used as agreed for group common SPS for multicast. For reliability of a DCI indicating activation or release for broadcast, we assume that the same activation/deactivation DCI can be repeated in association with same/different SSB indexes in a window as previously agreed for mapping between MO and SSB. 
For broadcast SPS, the G-CS-RNTI of activation DCI can inform UE which service is scheduled on the group common SPS configuration as discussed for multicast SPS.
Proposal 4: For reliable group common SPS activation/deactivation for broadcast, (de)activation DCI can be repeated in association with same/different SSB indexes in a window, as previously agreed for mapping between MO and SSB.
Proposal 5: For activation DCI with G-CS-RNTI for a group common SPS configuration, G-CS-RNTI indicates a broadcast service associated with the SPS configuration, as agreed for multicast.
Conclusion
In conclusion, we propose to discuss the following basic functions for broadcast/multicast in RAN1:
Observation 1: Assuming that low MCS is usually used for broadcast transmission, it is not clear how much we achieve better performance with TRS.
Proposal 1: If TRS is agreed to be supported, RAN1 is requested to agree the following proposals:
· Proposal 1A: a list of NZP CSI-RS resource sets for TRS can be configured for the same cell group serving one or more G-RNTIs.
· Proposal 1B: QCL-Info is associated with a NZP CSI-RS resource set for TRS and configured to be Type C QCLed with SSB (i.e. Doppler shift, average delay) via SIBx or MCCH.
· Proposal 1C: The number of NZP CSI-RS resource sets in the list of NZP CSI-RS resource sets for TRS can be configurable for each cell group, similarly as specified in NZP-CSI-RS-ResourceSetList.
Proposal 2: For broadcast GC-PDCCH, UE assumes that a PDCCH Monitoring Occasion (MO) is associated with one NZP-CSI-RS-ResourceSet for TRS which is QCLed with the SSB-index mapped to the MO. 
· UE uses the TRS associated with the MO where GC-DCI scheduling GC-PDSCH is received for determining GC-PDSCH antenna port quasi co-location.
Proposal 3: If a same SSB index can be associated with more than one NZP CSI-RS resource sets for TRS e.g. in NZP-CSI-RS-ResourceSetPerSSB, 
· for the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window, the number of PDCCH monitoring occasions in MTCH transmission window is greater than N i.e. the number of actual transmitted SSBs; and
· the same SSB index can be mapped to multiple MOs of which each is associated with one NZP CSI-RS resource set for TRS e.g. in NZP-CSI-RS-ResourceSetPerSSB. 
Proposal 4: For reliable group common SPS activation/deactivation for broadcast, (de)activation DCI can be repeated in association with same/different SSB indexes in a window, as previously agreed for mapping between MO and SSB.
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