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1. [bookmark: _Toc120549591]Introduction
In LS R1-2104165(R2-2104639) [1] from RAN2, RAN2 asks RAN1 to further discuss the agreements made by RAN2：
	· Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 
· The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2.
· Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner. 
· Assume that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS (other cases FFS, if any). 



	· The concept of MCCH transmission window, similar to the one used for LTE SC-PTM, is used for NR MCCH scheduling. The exact parameters to define the window are FFS (discussed in the following proposals).
· The MCCH transmission window is defined by MCCH repetition period, MCCH window duration and radio frame/slot offset. 
· New RNTI is defined for scheduling MCCH.
· Common search space is needed for MCCH scheduling. RAN2 should request RAN1 to discuss the details of CSS for MCCH.
· R2 assumes PDCCH occasions for MCCH search space are associated with SSBs in a pre-defined manner so that the UE can receive MCCH scheduling on PDCCH occasions according to its detected SSB. 
· R2 assumes, In case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
· R2 assumes that If common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331. 
· Request RAN1 to discuss the details of the configuration of the bandwidth for MCCH reception. 
· The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
· The updated MCCH message should be sent in the same MCCH modification period where the change notification is sent.
· UE in RRC IDLE/INACTIVE should be able to monitor/read both MCCH channel and SI/Paging without BWP switch. It is up to RAN1 to decide how this is ensured.
· It is up to RAN1 to to decide about the RNTI and DCI format used for MCCH change notifications. 
· FFS whether to support multiple MCCH, e.g. to support different service types. 
· RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:
· Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session
· DCI used for MCCH notification indicates the change of an ongoing broadcast session



	The agreements made by RAN2 require further discussions in RAN1. In particular, RAN2 would like to request RAN1 to investigate and provide feedback on the following aspects, considering the above agreements made by RAN2:
· Details of Common Search Space design for MCCH channel, e.g. is SS#0 allowed to be configured as a search space for MCCH, is search space other than SS#0 allowed to be configured as a search space for MCCH.
· [bookmark: _Hlk70499822]Details of the allowed transmission bandwidth/BWP configurations for MCCH transmission.
· Details of the RNTI and DCI design for carrying MCCH change notifications.
· NOTE: RAN2 is still discussing some aspects that may have an impact on this issue, e.g. whether or not to support multiple MCCH or whether or not a notification about the modification/stop of an ongoing session is needed, as indicated above. RAN2 will update RAN1 as soon as further agreements are made on these items.



In this contribution, we will further discuss these agreements made by RAN2 in RAN1’s perspective.
2. Discussion
2.1 Allowed transmission bandwidth/BWP configurations for MCCH transmission
[bookmark: _Hlk69981098]As the RAN2 agreement, 2-step based approach (i.e. BCCH and MCCH) is reused for the transmission of PTM configuration for NR MBS delivery mode 2. UE first receives SIBs to derive the transmission configuration of MCCH and then reads MCCH which contains transmission configuration of MTCH(s), e.g. G-RNTI. The details of the configuration of the bandwidth for MCCH reception is up to RAN1.
RAN1 has defined the CFR used for group-common PDCCH/PDSCH transmission, which may be larger than the frequency resources of CORESET0. Regarding the bandwidth for MCCH transmission, at least initial DL BWP (CORESET0) can be used for MCCH transmission, but another issue needs to be discussed is whether CFR used for group-common PDCCH/PDSCH transmission can also be used for MCCH transmission. From our point of view, the answer is no. The most important aspect needs to be considered is the CFR reconfiguration procedure. If the CFR can be both used for MCCH and group-common PDCCH/PDSCH, the CFR must be configured jointly with the transmission configuration of MCCH via SIB. In this configuration method, only system information update procedure can be used to reconfigure the CFR, which will cause unnecessary SIB reception of legacy UEs. If the CFR can only be used for group-common PDCCH/PDSCH, the configuration is carried in MCCH message, and the CFR reconfiguration is realized by MCCH modification procedure which has no impact on legacy UEs. Therefore, we think the current definition of CFR can only be used for group-common PDCCH/PDSCH transmission, and initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission for RRC_IDLE/INACTIVE/CONNECTED UEs similar as current system information transmission.
[bookmark: _Hlk69981358]Proposal 1. Initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission, including PDCCH used for scheduling MCCH and MCCH message.
2.2 Common Search Space design for MCCH channel
RAN2 has some assumption that searchSpace#0 or CSS other than searchSpace#0 can be used for MCCH. As the discussion above, the bandwidth for MCCH is initial DL BWP (CORESET 0) and the search space of Rel-15/16 OSI/RAR/Paging PDCCH monitoring can be searchSpace#0 or a CSS other than searchSpace#0. Therefore, we think it is feasible to reuse searchSpace#0 or CSS other than searchSpace#0 for MCCH.
Proposal 2. Confirm the RAN2 agreement, the searchSpace#0 or a common search space other than searchSpace#0 can be used for MCCH scheduling.
In current RAN2 agreement, the beam sweeping methods for OSI is reused for MCCH. We think this is a very straightforward way to define the beam sweeping pattern for MCCH and should be supported.
Proposal 3. Confirm the RAN2 agreement, that in case searchSpace#0 is configured for MCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1 and in case common search space other than searchSpace#0 is configured for MCCH, the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.
2.3 RNTI and DCI design for carrying MCCH change notifications
In Rel-15/16, DCI format 1_0 is used to schedule system information, similarly, DCI format 1_0 with a new RNTI, e.g., M-RNTI can also be used to schedule MCCH.
Regarding the MCCH change notification, there are two RAN1 related methods. The first method is defining a new M-N-RNTI to scramble the CRC of DCI format 1_0, which is similar to LTE SC-PTM SC-MCCH change notification. If UE detects the DCI format 1_0 with M-N-RNTI, UE will receive the updated MCCH at the MCCH period boundary. The second method is using the DCI field in DCI format 1_0 to indicate the MCCH change notification. The DCI fields of DCI format 1_0 with M-RNTI can be the same with DCI format 1_0 with SI-RNTI, and there are some reserved bits in DCI format 1_0. Therefore, one flag can be added in the DCI format 1_0, if UE reads the flag toggled, UE will receive the updated MCCH at the MCCH period boundary.
Proposal 4. RAN1 further considers the two following alternatives for MCCH change notification indication:
Alt 1. Define M-N-RNTI for scrambling CRC of DCI format 1_0;
Alt 2. A DCI field in DCI format 1_0 with M-RNTI.
3. Conclusions
In this contribution, the RAN2 LS about broadcast session delivery and MCCH design are discussed, and the following proposals are made.
Proposal 1. Initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission, including PDCCH used for scheduling MCCH and MCCH message.
Proposal 2. Confirm the RAN2 agreement, the searchSpace#0 or a common search space other than searchSpace#0 can be used for MCCH scheduling.
Proposal 3. Confirm the RAN2 agreement, that in case searchSpace#0 is configured for MCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1 and in case common search space other than searchSpace#0 is configured for MCCH, the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.
Proposal 4. RAN1 further considers the two following alternatives for MCCH change notification indication:
Alt 1. Define M-N-RNTI for scrambling CRC of DCI format 1_0;
Alt 2. A DCI field in DCI format 1_0 with M-RNTI.
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