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Introduction
In this contribution the following topics related to broadcast notifications are discussed: 
· [bookmark: _Hlk85201252]Configurable time-offset between notification (PDCCH) and content (PDSCH) 
· MCCH-RNTI 
· Missed detection of MCCH notification
· Details on MCCH start/change
[bookmark: _Toc242573354]Background
RAN2
RAN2 reached the following MCCH related agreements:
UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.
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 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 
MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
MBS specific SIB is defined to carry MCCH configuration.
MCCH contents should include information about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. search space, DRX). L1 parameters that need to be included in MCCH are pending further RAN1 progress and input.
Postpone the discussion on whether dedicated MCCH configuration is required until RAN1 makes progress on BWP/CFR for MCCH.
Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) is provided with an explicit notification from the network  (provided that RAN1 confirms a separate bit for this purpose can be accommodated in the MCCH change notification DCI, in addition to a bit for session start notification). FFS on whether this notification can be reused for modification of other information carried by MCCH, if any.
FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
At least in case RAN1 decides to utilize RNTI other than MCCH-RNTI for MCCH change notification, MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period.
We support single MCCH (in this release)
Broadcast MCCH uses reserved LCID .
The UE is allowed to prioritize the MBS frequency of interest when the cell of the MBS frequency provides MBS SIB carrying the MCCH configuration, as LTE SC-PTM.
The mapping between frequency and MBS service ID (e.g. SAI) is provided in a new SIB different from the MBS SIB providing the MCCH configuration, as LTE SC-PTM. 
RAN2 waits for RAN1’s final decision on which RNTI/DCI (i.e. Alt1 and/or Alt 2 as identified by RAN1) for MCCH change notification to be adopted.
Do not specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation.
[049] On-demand MCCH mechanism is not introduced in Rel-17. 
[049] A single MCCH channel with multiple modification/repetition periods is not supported, i.e. there is a single configuration of modification/repetition for MCCH (in Rel-17).

An LS was sent to RAN1 about RAN1 aspects of the MCCH [1]. 
RAN1
Agreement: 
For initializing scrambling sequence generator for GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
· .
Agreement:
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission.
Agreement:
For initializing sequence generator for DMRS of GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
Agreement:
For initializing sequence generator for DMRS of GC-PDSCH for MCCH/MTCH for broadcast,
· equals the higher-layer parameters scramblingID0 if it is configured in the DMRS-DownlinkConfig IE in a CFR used for GC-PDSCH for MCCH/MTCH;  otherwise.
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.
Agreement:
Study and reach an agreement by RAN1#106b-e on whether Alt1 and Alt2 for MCCH change notification indication can accommodate at least 2 bits for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session (including session stop).
Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, MTCH scheduling is associated with a window defined by the MTCH monitoring periodicity and the starting of the periodicity
· FFS: the window is associated to one or multiple or all G-RNTI.
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, at least support that within the MTCH scheduling window, the association between the PDCCH monitoring occasions and SSB is defined as:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MTCH transmission window/N).
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.

RAN1 indicates in a draft reply LS [2] to assume that there is a single MCCH RNTI for the MCCH notification and MCCH control/content channel:
Conclusion:
It is up to RAN2 to decide the specific contents of the MCCH change notification, e.g, whether notification only informs about session start, whether or not notification also informs about session modification/stop or whether or not the notification informs about any other information.

RAN1 confirms that the DCI format scheduling a MCCH without a dedicated RNTI can accommodate 2 bits for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session (including session stop).
And that there are two bits available in the DCI for session start and change respectively. 
Discussion
Configurable time-offset between MCCH notification (PDCCH) and content (PDSCH)
When the UE is interested to receive a broadcast session, the UE needs to monitor the MCCH for session start (unless the UE has information about the session start from higher layers, e.g. USD/ESG). When the UE wakes up to monitor the MCCH notification channel, then most of the times the session did not start, and the UE is not required to acquire the MCCH control channel and check whether the session that the UE is interested in is included in the list of active sessions. It is power efficient when the UE can avoid reading and processing the MCCH control channel every modification period: 
[image: ]
Figure x: Time periods for MCCH
When the UE has more time between the PDCCH notification and the PDSCH control information, the UE can obtain better power savings, similar as with WUS/PEI and Paging: 
[image: ]
Figure x: Time offset to allow power saving between reception of PDCCH and PDSCH
Furthermore a configurable offset provides more flexibility to the NW: 
[bookmark: _Toc79074665]Proposal 1: Introduce a configurable time offset between the MCCH notification and MCCH control channel in SIB. 
RNTI for MCCH
Concering the naming of the RNTI for the MCCH channel we have a slight preference for M-RNTI, but MCCH-RNTI would work as well [2]. 
The MCCH-RNTI value can be hard-coded in 38.321 (similar as the values for SC-N-RNTI, SC-RNTI, M-RNTI in LTE): 
Proposal 2: The M-RNTI value is hard-coded in 38.321. 
Broadcast of SIBx and MCCH
When there is no active broadcast session in the cell it is assumed that the MCCH configuration is no longer broadcasted in SIBx, and that the MCCH is also not broadcasted. But it is not clear if there can be frequent events when the last broadcast session is stopped, and the first broadcast session is started again. It is also not clear if the network is required to inform the UEs when SIBx/SIBy scheduling is started/stopped via SI-change in Paging message. Perhaps it is sufficient to indicata via MCCH notification that the last session has changed (i.e. stopped). The UE may via service announcement and/or USD info know when a broadcast session that it is interested start and stops: 
Proposal 3: RAN2 to discuss if Paging including SI change is required when SIBx/MCCH transmissions are started and stopped. 
Details on MCCH start/change
[bookmark: _Toc242573360]RAN2 indicated to see the need for 2 bits in the MCCH notification DCI to indicate start and change respectively, and RAN1 indicated that 2 bits are available in the DCI, but some more details need to be discussed:
Proposal 4: One bit indicates broadcast session start, i.e. the PTM configuration is added to the MCCH content following the notification slot in the same modification period. 
There is no session activation/deactivation with broadcast session as with multicast session. But when a broadcast session is included in the session info list on the MCCH then the session is being broadcasted, i.e. active. However during the broadcast session transmission there can be (short) periods of silence which are handled via the PTM DRX:   
Observation 1: When no broadcast data is transmitted for some time and the drx-InactivityTimerPTM has expired, the UE continues to monitor the G-RNTI associated with TMGI during the drx-onDurationTimerPTM configured in the mtch-SchedulingInfo IE.
When the broadcast session stops the broadcast session is removed from the MCCH: 
Observation 2: When there is no more broadcast data expected for the broadcast session the PTM configuration is removed from the MCCH, i.e. MBS-SessionInfo for that TMGI is removed from the session list.
RAN2 agreed to need a separate bit to indicate when there is a change in the PTM configuration of an active broadcast session. Two separate bits enable the network to be more selective which UEs should reacquire the MCCH, i.e. to reduce the UE power consumption. However the UE still does not know which session starts/changed until it has reacquired the MCCH content. But unless many sessions start at exactly the same time, this is not a big problem. And sessions are also not expected to change at the same time, if at all. In our view it is efficient when the session stop is also indicated via the change bit: 
Proposal 5: One bit indicates when there is a change in the PTM configuration, including when a session is stopped and the configuration is removed.
RAN2 needs to discuss further which parameters may change of an active broadcast session:
Observation 3: The TMGI and G-RNTI do not change while the session is active.
Proposal 6: The MTCH scheduling may change of the active broadcast session.
Proposal 7: RAN2 to discuss which parameters of the MRB info may change of an active broadcast session.
When a change is indicated in the MCCH notification slot, then the MCCH content in the following slots includes this change. The UE needs some time to acquire and process the MCCH content, and apply the reconfiguration, but there are no long latencies involved in this process. However changes in the PTM configuration are not expected to be seamless: 
Observation 4: Change of the PTM configuration of an active broadcast session is not seamless.
Missed detection of MCCH notification
In this context the following issues need to be clarified:
· The MCCH notification is transmitted continuously when the MCCH is configured in SIBx (or only when there is a "start" or "change"). Given that the MCCH content is continuously transmitted while the MCCH is configured, it is perhaps reasonable to always transmit the MCCH notification while the MCCH is configured, and thus not require the UE to perform blind detection of the MCCH notification. 
· The "start" notification is only indicated in the first slot of the Modification Period where the PTM configuration is added to the MCCH. 
· The "change" notification is only indicated in the first slot of the Modification Period where the PTM configuration is changed/removed to the MCCH.
· The "start"/"change" remains visible in the content of the MCCH in the following Modification Periods, e.g. a UE that acquires the MCCH after cell reselection will notice any starts/changes. 
It is assumed that RAN1 will consider MCCH notification reliability and the risk of missed/false detection. RAN2 should wait for the outcome of that discussion. The MCCH notification missed/false detection probability should obviously be low: 
Proposal 8: If MCCH notification missed detection is sufficiently low then UE actions, if any, can be left to UE implementation.
In case the UE missed an MCCH change it is likely that the UE/users will notice and then will reacquire the MCCH. In case the UE has missed the session start, it will notice this when it move and re-selects to another cell and re-acquires the MCCH (unless it is agreed that MCCH can be area specific). The UE can also reacquire the MCCH when it notices that the USD indicated session start, but the UE did not receive a start notification. 
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss aspects on broadcast notifications: 
Observation 1: When no broadcast data is transmitted for some time and the drx-InactivityTimerPTM has expired, the UE continues to monitor the G-RNTI associated with TMGI during the drx-onDurationTimerPTM configured in the mtch-SchedulingInfo IE.
Observation 2: When there is no more broadcast data expected for the broadcast session the PTM configuration is removed from the MCCH, i.e. MBS-SessionInfo for that TMGI is removed from the session list.
Observation 3: The TMGI and G-RNTI do not change while the session is active.
Observation 4: Change of the PTM configuration of an active broadcast session is not seamless.

Proposal 1: Introduce a configurable time offset between the MCCH notification and MCCH control channel in SIB. 
Proposal 2: The M-RNTI value is hard-coded in 38.321. 
Proposal 3: RAN2 to discuss if Paging including SI change is required when SIBx/MCCH transmissions are started and stopped. 
Proposal 4: One bit indicates when a broadcast session is started, i.e. the PTM configuration is added to the MCCH content following the notification slot in the same modification period. 
Proposal 5: The other bit indicates when there is a change in the PTM configuration, including when the session is stopped and the configuration is removed.
Proposal 6: The MTCH scheduling may change of the active broadcast session.
Proposal 7: RAN2 to discuss which parameters of the MRB info may change of an active broadcast session.
Proposal 8: If MCCH notification missed detection is sufficiently low then UE actions, if any, can be left to UE implementation.
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