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1. Introduction
[bookmark: OLE_LINK1]This paper further discusses the remaining issues on the control plane for multicast reception in RRC_INACTIVE. In section 2, the following aspects are covered,
· Multicast MCCH
· State transition
· Details on frequency prioritization
· Coexistence between inactive multicast and SDT
· UE capability
The proposals are summarized in Section 3.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]2. Discussions
2.1 Multicast MCCH
The multicast MCCH is introduced to support the multicast reception for RRC_INACTIVE UEs. In the current 38.331 running CR [1], it remains an FFS whether the multicast MCCH is optional,
	Editor’s Note: FFS if MCCH is optional and whether “if SIBx is not scheduled in SIB1” needs some rewording.


Some companies think the multicast MCCH is optional as it is only used to update the PTM configuration, so the multicast MCCH can be provided by the gNB only when the PTM configuration needs a change.
However, MCCH is used not just for PTM configuration update but also for mobility, according to the agreements on mixed approach,
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 


If multicast reception in RRC_INACTIVE is provided in one cell but the multicast MCCH is not absent, UE reselected to this cell needs to resume the RRC connection to get the PTM configuration, which will increase the signaling load of the cell unnecessarily. It does not align with the motivation of supporting multicast reception in RRC_INACTIVE.
Therefore, it is proposed that,
[bookmark: OLE_LINK2][bookmark: OLE_LINK5]Proposal 1: Multicast MCCH is present for a cell providing multicast reception in RRC_INACTIVE.
2.2 State transition
Measurement threshold
In last meeting, we had agreed to use RSRP/RSRQ configured by RRCRelease/multicast MCCH to trigger the RRC resume due to bad quality for inactive multicast reception,
	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


Then in the CR review, it further poses the following issue that needs clarification,
	Editor’s note: FFS whether the RSRP/RSRQ is L1 or L3 measurement.


Note that for a certain multicast service that requires high QoS, the threshold of the reception quality aims to control UE to perform inactive multicast reception within the cell-center area, and otherwise UE should trigger state transition to enter RRC_CONNECTED for QoS guarantee. From this perspective, the L1 beam level measurement is not stable upon UE mobility. For example, UE is receiving the inactive multicast service in the cell-center area, but due to a temporary bad beam measurement result, UE thinks the reception quality drops dramatically and triggers the state transition. This is indeed not needed as UE may not move near the boundary with quality threshold. Therefore it is suggested L3 measurement is used to evaluate the reception quality of the inactive multicast service.
Proposal 2: The RSRP/RSRQ threshold is based on L3 measurement.
Another remaining FFS mentioned in above agreement on measurement threshold is whether/how to address the ping-pong issue due to the unstable measurement results.
As suggested by our P2, firstly, the L3 measurement is used to evaluate the reception quality for inactive reception. Secondly, according to the measurement and evaluation requirement in TS 38.133,
	The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in TS 38.304 [1] for the serving cell at least once every M1*N1 DRX cycle; where:
	M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second,
	otherwise M1=1.
The UE shall filter the SS-RSRP and SS-RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.


The filter of the RSRP/RSRQ for evaluation uses at two measurements across at least DRX cycle/2, which means the current L3 measurement also consider the time-domain smoothing.
Based on above analysis, we do not the need to address the ping-pong issue. 
Proposal 3: There is no need to address the ping-pong issue.
Resume cause
It was agreed to not introduce new cause value for resumption due to bad reception quality or lack of SIBx/PTM configuration,
	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


Then we need to discuss which existing resume cause can be used for these purposes.
In current RRC spec, there are following existing cause values,
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess, mcs-PriorityAccess, spare1, spare2, spare3, spare4, spare5 }
Among the existing cause values,
	Existing cause value
	Analysis
	Suitable or not

	mt-Access
	Only used to response to NW paging, but now suitable for UE triggered state transition.
	No

	rna-Update
	Cannot work for the scenario where the reselected cell is still in the same RNA. In this scenario, the current gNB cannot ensure to acquire the UE context from the anchor gNB (Figure 9.2.2.5-2 in TS 38.300) and thus cannot further check which multicast session the UE has joined. Consequently, the gNB does not know to provide which multicast service configuration to UE (for no PTM configuration case) or which multicast service to suffer a bad quality based on subsequent measurement (for bad quality case).
	No

	emergency
	High priority for access control but the inactive multicast service has no such strong requirement on this.
	No

	mps-PriorityAccess
	
	

	mcs-PriorityAccess
	
	


For the MO related causes of mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall and mo-SMS, as reflected in Table 4.5.6.1 of 24.501 (i.e., Mapping table for access identities/access categories and RRC establishment cause), the cause mo-Data used for unicast service has the lowest pority compared to others. As the reception of multicast data may suffer a lower guarantee than unicast data, from this perspective, it is sufficient to use the cause of mo-data for access control due to inactive multicast reception.
Therefore, it is proposed that,
Proposal 4: “mo-data” is used when UE triggers RRC resume due to bad quality or lack of SIBx/PTM configuration.
2.3 Details on frequency prioritization 
Dedicated frequency prioritization
On the details of frequency prioritization for cell reselection, it was agreed to use Dedicated frequencies in RRCRelease.
	Dedicated frequencies in RRCRelease can be used by the NW, as legacy


Although it is concluded to reuse the legacy dedicated frequency priority for inactive multicast reception. It is still worth to check whether this legacy mechanism suites well for ensure the service continuality of multicast reception in RRC_INACTIVE.
One key issue is UE handling on the T320 timer which is related to the dedicated frequency priority. In legacy, T320 is used to control the valid of the dedicated frequency prioritization given by RRCRelease. According to the TS 38.331, upon T320 expires, UE will start to use the cell reselection priority information provided in the system information. But the concern is cell reselection priorities in the system information are applicable for all UEs, thus it does not take the multicast reception into account. This causes that UE can use the frequency prioritization provided by RRCRelease to guide the cell reselection for inactive multicast reception only during T320 ongoing.
	[bookmark: _Toc60776816][bookmark: _Toc139045076]5.3.8.3	Reception of the RRCRelease by the UE
1>	if the RRCRelease message includes the cellReselectionPriorities:
2>	store the cell reselection priority information provided by the cellReselectionPriorities;
2>	if the t320 is included:
3>	start timer T320, with the timer value set according to the value of t320;
1>	else:
2>	apply the cell reselection priority information broadcast in the system information;
[bookmark: _Toc139045077][bookmark: OLE_LINK79][bookmark: OLE_LINK80]5.3.8.4	T320 expiry
The UE shall:
1>	if T320 expires:
2>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
2>	apply the cell reselection priority information broadcast in the system information.


Observation 1: It is not optimal for service continuity of multicast reception in INACTIVE if UE follows legacy behavior (i.e., UE start to uses the cell selection priorities in system information upon T320 expires).
One straightforward way may be to let UE to trigger the RRC resumption upon T320 expires. Then NW can include the updated frequency priorities in RRCRelease again.
Proposal 5: if UE has joined at least one multicast session, UE can trigger RRC resumption upon T320 expires if it has ever acquired dedicated frequency priorities via RRCRelease.
Need of additional mechanism for frequency prioritization
Regarding whether we need additional frequency prioritization as mentioned below,
	FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI


Since usually multicast reception is served for congestion purpose and typically congestion are different from cell to cell, so mobility for multicast reception is not very causal case. Thus using dedicated frequency priorities in RRCRelease is sufficient to enable the service continuity during mobility.
Furthermore, considering the timeline of R18 WIs, we do not have enough time to discuss other potential solutions, e.g. a lot of efforts are needed on priorities in MCCH or FSAI-based mechanism. Especially for FSAI-based mechanism, it needs coordination with SA2/SA4 and SA2 has completed R18 work already.
Based above it is suggested that,
[bookmark: OLE_LINK82][bookmark: OLE_LINK83]Proposal 6: No extra frequency prioritization mechanism (i.e. in addition to dedicated frequency priorities) is needed for multicast reception in RRC_INACTIVE.
2.4 Coexistence between inactive multicast and SDT
Whether the inactive multicast can be configured together with SDT is mentioned in the running CR [1],
	Editor’s Note: FFS whether SDT and MBS multicast reception in RRC_INACTIVE can be configured together. And if yes, whether UE configured for MBS multicast reception in RRC_INACTIVE monitors group paging during SDT.


In Rel-17, the multicast feature can be configured together with SDT with the following restriction,
	-	If configured by upper layers for MBS multicast reception, while SDT procedure is not ongoing, monitors a Paging channel for paging using TMGI; 


Even though UE in RRC_INACTIVE does not monitor group paging for session activation notification during SDT, NW still have methods (e.g. individual paging after SDT, or RRCResume) to move UE to RRC_CONNECTED upon session activation as there is communication between NW and UE.
When it comes to multicast reception in RRC_INACTIVE, it is problematic if UE in RRC_INACTIVE does not monitor group paging for session activation notification during SDT. The reason is that the UE behavior is to stay in RRC_INACTIVE and start to receive the multicast upon group paging if it indicates the multicast reception in INACTIVE is allowed. There is no other way to serve this purpose except group paging. 
Therefore, it is proposed that,
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 7: UE configured for MBS multicast reception in RRC_INACTIVE can monitor group paging during SDT.
2.5 UE capabilities
On the UE capability, RAN2 had given an initial consideration on this issue in the reply LS of [2], but without further confirmation,
	RAN2 answer to Q3 SA2 would like to ask if the UE radio capability provided directly from UE to NG-RAN will contain the information whether the UE supports Rel-18 MBS capability to receive multicast data in RRC_INACTIVE state: 
· Yes, the UE radio capability indicating support of multicast reception in RRC_INACTIVE state can be reported to RAN, which is subject to the discussion of UE radio capability.


From RAN perspective, the capability to indicate whether UE supports inactive multicast reception helps gNB to determine which UEs can be released to RRC_INACTIVE due to congestion. Therefore, the MBS multicast reception in RRC_INACTIVE can be defined as an optional UE capability with signaling. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 8: The MBS multicast reception in RRC_INACTIVE is an optional UE capability with signaling.
3. Conclusion
Based on the discussion, the observation and proposal of this paper on the CP issues for multicast reception in RRC_INACTIVE is summarized as follows, 
Observation 1: It is not optimal for service continuity of multicast reception in INACTIVE if UE follows legacy behavior (i.e., UE start to uses the cell selection priorities in system information upon T320 expires).
Multicast MCCH
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 1: Multicast MCCH is present for a cell providing multicast reception in RRC_INACTIVE.
State transition
Proposal 2: The RSRP/RSRQ threshold is based on L3 measurement.
Proposal 3: There is no need to address the ping-pong issue.
Proposal 4: “mo-data” is used when UE triggers RRC resume due to bad quality or lack of SIBx/PTM configuration.
Details on frequency prioritization
Proposal 5: if UE has joined at least one multicast session, UE can trigger RRC resumption upon T320 expires if it has ever acquired dedicated frequency priorities via RRCRelease.
Proposal 6: No extra frequency prioritization mechanism (i.e. in addition to dedicated frequency priorities) is needed for multicast reception in RRC_INACTIVE.
Coexistence between inactive multicast and SDT
Proposal 7: UE configured for MBS multicast reception in RRC_INACTIVE can monitor group paging during SDT.
UE capabilities
Proposal 8: The MBS multicast reception in RRC_INACTIVE is an optional UE capability with signaling.
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