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According to the IDLE MBS reception discussion in the RAN2#113e meetings [1], RAN2 made the following agreements:
	· 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 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).


In the RAN2#113bis-e meeting, RAN2 made the following agreements for the MCCH:
	· 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.
· 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).
· 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


According to the RAN2 email discussion [2] on the MCCH and MCCH change notification, many issues are discussed, and the general principle is to reuse the LTE SC-PTM design as much as possible. In this contribution, we provide our views on the remaining issues which are not included the email discussion [2]. 
Discussion
MCCH
One or more MCCH(s)
According to the LTE SC-PTM design, there is only one MCCH channel per cell, which is used to provide the scheduling configuration of all MBS services in the cell. However according to the NR MBS discussion, companies are proposing to have multiple MCCHs to reduce the latency of updating the MBS configuration and the MBS service reception. 
Table 1: Comparison between single MCCH and multiple MCCH(s)
	
	Single MCCH per cell
	Multiple MCCH per cell

	Complexity at the UE
	Low
	High

	Complexity at the gNB
	Low
	High

	UE power consumption
	Low
	High

	Signalling overhead
	Low
	High

	Latency for MCCH configuration update
	Probably long
	Short

	Latency for MBS service reception
	Short if the MCCH change notification sends earlier.
	Short


For the complexity and the UE power consumption, multiple MCCHs would also require multiple MCCH change notifications, which require the UE and the gNB to maintain the configurations of multiple MCCH(s) and the MCCH change notifications, and require the UE to monitor multiple MCCH and MCCH change notification when the UE is interested in multiple MBS servcies. 
For the signalling overhead, multiple MCCHs would require more PDCCH resource to indicate the MCCH change notification, more PDCCH and PDSCH resource to transmit multiple MCCH configurations, and more SIB configurations to provide resource allocation configuration for multiple MCCHs and multiple MCCH change notification.
For the latency of the MCCH configuration update, we consider that the MCCH configuration would not change very frequently as this will interrupt the UE’s MBS reception when updating the configuration in the UE. Moreover there is also no requirement to reduce the latency of the MCCH configuration update, and the latency of the MCCH configuration update also depends on the MCCH modification periodicity (which could also be short for single MCCH). As such the benefit of reducing the latency for MCCH configuration update via multiple MCCHs is questionable.
For the latency of the MBS service reception, the UE would start to receive the MBS service when the MCCH change notification indicates the start of a MBS session. From our understanding, the gNB by implementation should indicate the start of a MBS session earlier before scheduling the corresponding the MBS service, to avoid the reception loss of the MCCH change notification and the MBS service and to allow the UE to have some time to prepare for the MBS service reception (e.g. switching off some applications when the UE’s processing capability is limited). Then using multiple MCCH change notification seems not necessary as the notification should be sent earlier before the session start even for the single MCCH change notification.
According to the analysis given above, it seems that the benefit of introducing multiple MCCHs are questionable, and can also be achieved by gNB implementation (e.g. sending early MCCH change notification or using short MCCH modification periodicity) via single MCCH. However the cost (i.e. implementation complexity, power consumption and signalling overhead) of multiple MCCHs is high. Thus we consider that the single MCCH per cell can be kept as LTE SC-PTM.
Proposal 1: Only one MCCH channel is supported for a cell, as LTE.
Cell-specific or area-specific MCCH configuration
Regarding the content (i.e. the MCCH configuration) of the MCCH channel, we think that the MCCH configuration should include the scheduling configuration of the corresponding MBS sessions which are available in the current serving cell. The service continuity configuration (e.g. service availability information of both intra frequency and inter frequency) should be included in the system information (e.g. SIBx), the UE not interested in a specific MBS service in the current serving cell should not be required to read the MCCH, so as to save the UE power. On the other hand, introducing area-specific MCCH configuration would also require more work in RAN3 to coordinate the configuration between gNBs. Thus we consider that the MCCH configuration in Rel-18 should only be cell-specific.
Proposal 2: The MCCH configuration is cell-specific, i.e. no area-specific MCCH.
MCCH change notification

Location of MCCH change notification


Figure 1: MCCH change notification without beam sweeping
According to the 36.331 [3], The SC-MCCH change notification is sent via “the first subframe which can be used for SC-MCCH transmission in a repetition period”, as the subframe-1 highlighted in blue in Figure 1. The example of Figure 1 includes 4 MCCH monitoring occasions of subframe-1/2/3/4.


Figure 2: MCCH change notification with beam sweeping
In order to support beam sweeping for the MCCH and the MCCH change notification, a set of repetition PDCCHs can be configured for each monitoring occasion of the MCCH and the MCCH change notification, and each PDCCH of a PDCCH set can be associated to a SSB. Then the UE only needs to acquire one PDCCH of the MCCH or the MCCH change notification. Here we consider that the detailed configurations of the MCCH and the MCCH change notification supporting beam sweeping can be discussed further in RAN1, and RAN2 can firstly decide that the MCCH change notification is in the first monitoring occasion of the MCCH as in LTE. As Figure 2 illustrated above, each repetition period of MCCH includes 2 MCCH monitoring occasions, and the first MCCH monitoring occasion includes a PDCCH set of 4 repetition PDCCH(s) in which each PDCCH is associated with an SSB. Then the first 4 PDCCHs is used for the MCCH change notification.
Proposal 3: The MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period, as LTE. 
Session stop/modification
When the gNB modifies/stops some MBS session, the UE needs to be aware of such changes. RAN2 discussed the following two options:
· Option 1: The UE reads MCCH once per each MCCH modification period when receiving an ongoing broadcast session.
· Option 2: DCI used for MCCH notification indicates the change of an ongoing broadcast session.
For Option 1, the UE needs to read both PDCCH and PDSCH of the MCCH configuration in order to identify the corresponding changes in the MCCH configuration. For Option 2, the UE only needs to read the MCCH configuration after identifying the change notification from the PDCCH of the MCCH change notification. Obviously, Option 2 saves more UE power, compared with Option 1. The benefit of Option 1 is that no extra standard effort on the MCCH notification bits in DCI is needed. However we consider that as the NR MBS would anyway require the MCCH notification to indicate the session start, adding extra bits to indicate the MBS session stop/modification does not bring two much complexing on both the UE and the gNB.
Proposal 4: The MCCH change notification DCI indicates the change of an ongoing broadcast session.

Conclusions
According to the analysis given above, we have the following observations and proposals:
Proposal 1: Only one MCCH channel is supported for a cell, as LTE.
Proposal 2: The MCCH configuration is cell-specific, i.e. no area-specific MCCH.
Proposal 3: The MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period, as LTE. 
Proposal 4: The MCCH change notification DCI indicates the change of an ongoing broadcast session.
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