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In last RAN2#123 meeting [1], the following agreements are make:
For a UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ based on the existing measurement requirements (whichever is configured by the NW) of the serving cell becomes lower than the threshold configured by network. FFS whether/how we need to address ping-pong issue
The threshold can be configured in PTM configuration per MBS session via RRCRelease or multicast MCCH message.
Unless issues are identified with using one of existing resume causes, no new resume causes are introduced for UEs receiving MC in INACTIVE when they resume due to bad quality or lack of SIBx/PTM configuration
Dedicated frequencies in RRCRelease can be used by the NW, as legacy
FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI
RAN2 have agreed that RSRP/RSRQ is used as resume threshold configured in RRCRelease and Multcast MCCH, and no resume cause is introduced, and dedicated frequency in RRCRelease can be used as legacy. In this contribution we further consider the FFS part and other potential considerations.
2 Discussion
2.1 Power saving for MCCH
There is a post email [2] to discuss the handling on specific session state (i.e., session deactivation/activation), here we want to raise the power saving issue on MCCH monitoring in different aspect.
Based on the current multicast MCCH mechanism, the multicast MCCH can provide UE with a subsequent updated PTM configuration as well as deactivation indication for each multicast session received in RRC_INACTIVE. And one bit to indicate there is a MCCH change is introduced in MCCH DCI.
It is admitted that due to MCCH mechanism, the UE can easily update its PTM configuration without entering RRC_CONNECTED and be aware of the session state for power saving. However it requires the UE to continuously monitor MCCH even though there is no any updated MCCH information, which cause unnecessary power consumption as shown in Fig.1.


Fig.1 unnecessary MCCH monitoring
Let’s review how legacy broadcast MCCH mechanism works [3]:
- Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period).
- When the network changes (some of) the MCCH information, it notifies the UEs about the change starting from the beginning of the MCCH modification period via PDCCH which schedules the MCCH in every repetition in that modification period.


Fig.2 MCCH mechanism
The MCCH modification mechanism is somehow similar to SI change modification (but the time point of change is a little different), regarding SI change modification, a RRC_CONNECTED UE is not required to monitor every paging occasions during modification period, in other word, UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period (to alleviate its scheduling or power consumption). Here, as the same MCCH information is transmitted repeatedly during one modification period, same mechanism as SI change can be used, the UE is not required to monitor every MCCH occasions during one modification period, i.e., UEs receiving multicast in RRC_INACTIVE shall monitor for MCCH change information in any MCCH occasion (selected by UE implementation) at least once per MCCH modification period, so that not only the updated MCCH information is available but also power consumption from MCCH monitoring can be saved.
Proposal 1: During session activation phase, the UE receiving multicast session in RRC_INACTIVE monitors for MCCH change notification in any MCCH occasion (which is up to UE implementation) at least once per MCCH medication period.
Furthermore, after the reception of updated PTM configuration, since the UE has already got the latest PTM configuration and MCCH information is transmitted repeatedly within one medication period. The UE actually could stop monitoring the subsequent MCCH occasions within this modification period.
Proposal 2: If updated PTM configuration is received in one medication period, the UE receiving multicast session in RRC_INACTIVE may stop monitoring the subsequent MCCH occasions within this medication period.
2.2 leftover issues
It is agreed that using RSRP/RSRQ to define the resumption threshold, but one more issue is that whether there would be ping-pong issue if no timer is introduced. To our understanding, no need to consider this issue. This criterion of bad channel quality is somehow like a one-shot criterion, which means once UE’s RSRP/RSRQ is lower than the threshold, the UE will initiate Random Access and enter RRC_CONNECTED for multicast reception (if network allow), then the criterion is disabled during UE in RRC_CONNECTED. And whether UE can be released to RRC_INACTIVE again for multicast reception is up to NW implementation, and smart network would not release UE immediately during unstable signal, which means no ping-pong issue.
Proposal 3: There is no need to consider ping-pong issue for resumption due to bad channel quality.
It is agreed that dedicated frequency priority is provided in RRCRelease as legacy way, but still a FFS that whether to consider FSAI based solution. To our understanding, how to set frequency priority is not only based on frequency-service mapping relationship but also based on network dynamic congestion. Thus it is somehow a little tough to find a specific mechanism (e.g., fixed mapping relationship) to make the best cell reselection decision. It is desired to leave it to network implementation to determine the frequency priority for a UE receiving multicast in RRC_INACTIVE to perform the legacy cell reselection, i.e., network directly provide CellReselectionPriority to UE.
Proposal 4: Network (based on NW implementation) to directly provide multicast specific frequency priority (i.e., CellReselectionPriority dedicated for Multicast reception in RRC_INACTIVE) to the UE.
One issue is raised by companies that whether multicast reception in RRC_INACTIVE and SDT can be configured together, whether the multicast in RRC_INACTIVE capable UE shall monitor paging PDSCH (e.g., paging record, group paging) during SDT procedure. 
RRC spec [3] is shown as following:
-	While SDT procedure is not ongoing, monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI, except if the UE is acting as a L2 U2N Remote UE;
-	If configured by upper layers for MBS multicast reception, while SDT procedure is not ongoing, monitors a Paging channel for paging using TMGI;
According to the current RRC spec, it can be seen that UE is not required to monitor paging PDSCH during SDT procedure as in this phase, network anyway can control UE’s connection, indeed there is no need to let UE monitor paging PDSCH. However the situation is different now, the UE who can receive multicast in RRC_INACTIVE does not need to go back to RRC_CONNECTED but directly receive multicast session in RRC_INACTIVE which need an indication from paging PDSCH (group paging). Therefore, for such kind of UE, it is still required to monitor paging PDSCH for Multicast session activation during SDT procedure.
Proposal 5: The UE who supports multicast reception in RRC_INACTIVE is still required to monitor paging message during SDT procedure.
3 Conclusions
Proposal 1: During session activation phase, the UE receiving multicast session in RRC_INACTIVE monitors for MCCH change notification in any MCCH occasion (which is up to UE implementation) at least once per MCCH medication period.
Proposal 2: If updated PTM configuration is received in one medication period, the UE receiving multicast session in RRC_INACTIVE may stop monitoring the subsequent MCCH occasions within this medication period.
Proposal 3: There is no need to consider ping-pong issue for resumption due to bad channel quality.
Proposal 4: Network (based on NW implementation) to directly provide multicast specific frequency priority (i.e., CellReselectionPriority dedicated for Multicast reception in RRC_INACTIVE) to the UE.
[bookmark: _GoBack]Proposal 5: The UE who supports multicast reception in RRC_INACTIVE is still required to monitor paging message during SDT procedure.
4 References
[1] R2-2308967			Report from MBS breakout session	Session chair (Huawei)	Report
[2] [Post123][606][eMBS]	Report of Session activation/deactivation and state transitions	CATT
[3] TS 38.331

image2.emf
Modification period

MCCH-window

MCCH info update!

MCCH config 1 MCCH config 2

PDCCH occassions

Change notification


Microsoft_Visio___1.vsdx
Modification period
MCCH-window
MCCH info update!
MCCH config 1
MCCH config 2
PDCCH occassions
Change notification



image1.emf
MCCH-PDCCH

PTM configuration update 

/ deactivation

MCCH-PDSCH

Unnecessary monitoring

RRC_INACTIVE

Repetition period

MCCH change (1 bit)

Modification period


Microsoft_Visio___.vsdx
MCCH-PDCCH
PTM configuration update / deactivation
MCCH-PDSCH
Unnecessary monitoring
RRC_INACTIVE
Repetition period
MCCH change (1 bit)
Modification period



