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 Introduction

CB: # MBS3_RRCInactive

- Factors (existing or additional, based on SA2's inputs) for gNB to decide which MBS sessions and/or UEs to be released into RRC_INACTIVE state for multicast reception?

- UE mobility and service continuity in RRC_INACTIVE (e.g., based on RAN2 progress, whether to define the multicast reception area that one UE can stay in RRC_INACTIVE and continue the multicast reception without state transitioning)?

- F1AP impacts to support RRC_INACTIVE reception of multicast data?

- Potential coordination with RAN2 (e.g., mobility, pros/cons observed from RAN3 perspective on the delivery method)?

- Whether counting mechanism should be enhanced for Rel-18 multicast?

- Capture agreements and open issues

- Provide TPs if agreeable

(ZTE - moderator)

Summary of offline disc R3-225922
 For the Chairman’s Notes

// on enabling factor for multicast reception in RRC_INACITVE

Proposal 4: NG-RAN may take at least the existing information e.g., 5QI, PER, ARP, and expected UE Activity Behaviour, etc., to decide which MBS sessions to be delivered for which UEs in RRC_INACTIVE.

RAN3 does not achieve consensus on: 
- whether per session indication from 5GC is needed or not, to allow such multicast session can be delivered to RRC_INACTIVE UEs.  (yes or no: 5 vs 5)
- whether per UE indication from 5GC is needed or not, to allow such UE to receive multicast data in RRC_INACTIVE. (assume network considers such multicast session can be scheduled to RRC_INACTIVE UE). (yes or no: 4 vs 4)
// on QoS difference

Proposal 1: There shall not be a significant difference between Multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE state UEs for the same multicast session. 

If there can be a significant difference between Multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE state UEs for the same multicast session, RAN3 continues the discussion on how to handle such difference.

To be continued in next meeting...
// on mobility
Proposal 7: NG-RAN signaling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e. a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE. FFS inter-gNB case.

RAN3 starts evaluation on above mobility scenario and its network interface impacts, based on RAN2 progress.

To be continued in next meeting... 

// on F1AP
Proposal 11: During active multicast sessions the gNB-DU shall keep appropriate MRB resources activated to serve UEs (potentially) receiving multicast session data in RRC_INACTIVE.

Proposal 12: Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method.

// on counting

Proposal 3: Do not introduce counting for Rel-18 NR MBS on multicast reception in RRC_INACTIVE.

// BLCR

Proposal 13: Agree the BLCR to 38.300 in R3-225969, refine the wordings if needed (e.g., based on the agreements of this CB).

 Discussion in phase 1
The discussion expects to cover following tdocs. 
	[1]
	R3-225337
	Multicast reception in RRC_INACTIVE state (TD Tech, Chengdu TD Tech)
	discussion

	[2]
	R3-225339
	Enhancements to support Multicast reception by UEs in RRC_INACTIVE state (Qualcomm Incorporated)
	discussion

	[3]
	R3-225379
	MBS Inactive Reception (NEC)
	discussion

	[4]
	R3-225380
	CR for RRC_INACTIVE MBS interested indication in 38.473 (NEC)
	CR1038r, TS 38.473 v17.2.0, Rel-18, Cat. B

	[5]
	R3-225451
	On support of multicast reception in RRC_INACTIVE state (Ericsson)
	discussion

	[6]
	R3-225465
	Discussion on MC support for RRC Inactive (Samsung R&D Institute UK)
	discussion

	[7]
	R3-225534
	Information needed at gNB to enable multicast RRC inactive delivery mode (Nokia, Nokia Shanghai Bell)
	discussion

	[8]
	R3-225663
	(TP to TS 38.300 BL CR) Multicast Reception for RRC_INACTIVE state Ues (Huawei, CBN)
	other

	[9]
	R3-225725
	Discussion on multicast over RRC INACTIVE (CATT)
	discussion

	[10]
	R3-225798
	Multicast Reception in RRC_INACTIVE state (CMCC)
	discussion

	[11]
	R3-225854
	Multicast reception in RRC_INACTIVE (ZTE)
	discussion

	[12]
	R3-225497
	PTM configuration for multicast reception in RRC_INACTIVE (Lenovo)
	Discussion
Move to 15.3

	[13]
	R3-225498
	Mobility and state transition for multicast reception in RRC_INACTIVE (Lenovo)
	Discussion
Move to 15.3

	[14]
	R3-225533
	Feedback to SA2 on FS_5MBS_Ph2 Progress (Nokia, Nokia Shanghai Bell)
	

	[15]
	R3-225660
	Consideration on SA2 LS on FS_5MBS_Ph2 progress (Huawei, CBN, China Unicom)
	

	[16]
	R3-225445
	On SA2 LS on FS_5MBS_Ph2 progress (Ericsson)
	


Note 1: some of the discussion is skipped in this CB, e.g., issues out of RAN3 scope (UAC, Uu config to allow UE to resume RRC connection, cell re-selection mechanism, PDCP entity handling during mobility), or avoiding duplicated discussion. 

Note 2: part of the contributions are from 15.1 while the content itself is about RRC_INACTIVE that overlaps with tdocs in 15.3. therefore those tdocs are also taken into account in the discussions for the related topics.
// Comments are welcome though if there are any RAN3 issues left out in this summary.

 General

 Scenarios
One company suggested adopting RAN2 scenarios into RAN3 discussion [10]:
Proposal 1: RAN3 should consider both scenarios:  

1) A UE which is receiving multicast in RRC_CONNECTED state transitions into RRC_INACTIVE state and continues the multicast reception.

2) An RRC_INACTIVE UE which has already joined the multicast session starts the multicast reception upon receiving the session activation without going to RRC_CONNECTED state.

Question 1: Do you agree with above proposal on the scenarios to be considered?

	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	Yes
	Yes, for Rel-18 UEs.

	ZTE
	Yes
	

	Ericsson
	
	RAN2 decision at #119:

In Rel-18, multicast reception for UEs in INACTIVE supports at least the following scenarios, with the assumption that the UE already has a valid PTM configuration:
-
Scenario 1: a UE has been receiving multicast in CONNECTED, and it enters INACTIVE and continues the multicast reception.
-
Scenario 2: a UE has joined a multicast session and has been directed to INACTIVE, the UE starts to receive the multicast session
FFS for state changes, e.g. due to service being not provided in INACTIVE anymore etc.
why would we need to re-discuss this in RAN3? 

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	Lenovo
	Yes
	

	Samsung
	Yes
	We think we could start discussion on these two scenarios. Maybe no need to have explicit agreements. 

	NEC
	Yes 
	RAN2’s conclusion of these two scenarios in the last meeting. 

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

thanks to Ericsson for posting the original RAN2 agreements here. 

the proposed scenarios in [10] are a bit different from the RAN2 agreements, it is actually reworded to be one step further without the FFS part.

therefore, moderator suggests that no proposal is made instead of re-discussing about it (especially the FFS part, and it might be related to group paging enhancement that is related to RAN2 discussion).
 Group paging

Moderator notices that group paging is brought up by company contributions, while it is also well being covered in the ongoing RAN2 discussion (Report of [Post119-e][610], R2-2210068) since Aug meeting. To avoid duplicated discussion that may even result in contradiction, this section will be for information only. 

No proposal/questionnaire for discussion is made for the submitted tdocs, although companies have distinctly different views on some of the issues:
How should network utilize paging in case of congested scenarios for mission critical services, with detailed analyses of the timeline on congestion and corresponding network behaviour [5]. // Such informative tdocs contribution should always be highly appreciated.
Whether group paging should be enhanced (e.g., during events like session activation, deactivation or release) to reduce the frequency of RRC resume procedure, thus to ease the network congestion [1, 2, 5, 8]
 QoS support 
In the LS from SA2, it was asked about the QoS for multicast reception in RRC_INACTIVE, more specifically, whether there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state.
Q1: SA2 would also like to understand:

a) If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state

b) If it is possible, as part of the same MBS session, to have some UEs receiving in RRC Connected state, while other UEs receiving in RRC Inactive state

c) If the answer to b) is yes, will a UE incur MBS data loss while transitioning (under NG-RAN control) between RRC Connected state and RRC Inactive state in the middle of MBS data session? If yes, how long can the reception outage be?

d) Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data. 

Companies have different views.
QoS for Multicast reception in RRC_INACTIVE, due to the lack of the reliability mechanism in RRC_CONNECTED, e.g., L1 feedback, might be compromised [2, 7, 8].
On the other hand, companies [1, 5, 11] assume the same QoS shall be applied to the multicast services, or QoS shall be guaranteed even for UE in RRC_INACTIEV, network could take measures to make sure the same QoS is applied, e.g., 
according to contribution [5], "UEs in bad coverage would return to RRC_CONNECTED to allow guaranteeing higher levels of QoS".  
company [11] further argues that the QoS can be compromised if network allows so, e.g., alternative QoS with compromised QoS. In such case, reusing alternative QoS for PDU session could work to offer a compromised QoS for gNB. However, whether alternative QoS is a prerequisite will be another question. Meanwhile, how is UE able to evaluate the QoS is suggested to be fixed in RAN2 [1, 5], which won't be covered here.
Question 2: Should there be a significant difference between Multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE state UEs? 
	Company
	Yes/No
	Comment

	CATT
	Generally no
	For AQP, see Q3.

	Huawei
	Maybe
	Yes, the reception quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state may be different, as the PTP transmission/retransmission and UL feedback, and Seamless/lossless mobility are only supported for RRC Connected UEs.

	ZTE
	No
	If the admission control during session setup is successful, gNB shall fulfill its promise. Therefore there shall not be a significant difference.

If there are a significant difference, it should allowed by 5GC to indicate an alternative QoS.

Otherwise network shall try to guarantee the QoS, e.g., by allowing UE to resume RRC connection for the QoS.

	Ericsson
	
	The network has to provide resources to the UEs that ensure reception quality along the MBS QoS flow QoS parameters. So, going “by the book”, it is up to the network how to ensure this, irrespective the RRC state.

	Nokia
	Yes but
	The question is a bit strange. There is no “recommendation” to have a big difference but in general the reception in connected mode is better than in inactive mode because of e.g. UL HARQ feedback.

	Qualcomm
	Yes 
	Depending on UE radio conditions, there can be difference in Multicast reception quality, as there is no PTP Re-Tx, no HARQ feedback, no CSI feedback, no loss-less mobility etc while UE is in INACTIVE state. Once UE is released into INACTIVE state, NW does not know what channel conditions are experienced by UE unless UE provides some Measurement reports periodically (which adds unwanted signaling and waste of UE power as well)

	Lenovo
	No
	The network needs to ensure the reception quality for RRC_INACTIVE UE. Otherwise the UE should enter RRC_CONNECTED.

	Samsung
	No
	There is difference in quality and reliability for UE in RRC Connected and Inactive. But the network should provide the required QoS, no matter what RRC state the UE is. 

	NEC
	NO 
	Only the low reliability MBS service can allow UE in RRC_INACTIVE for reception, so there is no difference between multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE

	CMCC
	Yes
	Same view with Qualcomm.

	TD Tech, Chengdu TD Tech
	May be
	


// Summary:

4 think there might be a significant difference due to the scheduling tool only available for UE in RRC_CONNECTED, e.g., no feedback or re-tx at any layer.
However, 6 think there should not be a significant difference (Ericsson comments is seen as a "no" based on the content of the comments.)

- companies echo the truth that for RRC_CONNECTED network is able to provide reliability.

- while if UE is to be served in RRC_INACTIVE, network shall provide the same service quality. (e.g., RRC resumption when needed or any other strategy network can apply)
Due to the diverse understanding on this based issue, i.e., RAN understanding of the QoS model, moderator suggests an online discussion for this issue.

Proposal 1: RAN3 to discuss, whether there can be a significant difference between Multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE state UEs.
If not, should alternative QoS be applied to Rel-18 Multicast? E.g., a compromised QoS can be provided to RAN from 5GC through alternative QoS?

Question 3: should alternative QoS be applied to Rel-18 Multicast? E.g., a compromised QoS can be provided to RAN from 5GC through alternative QoS.
	Company
	Yes/No
	Comment

	CATT
	Neutral
	AQP proposed in [11] might be acceptable, but it should not be correlated with RRC_INACTIVE, i.e. even if AQP is introduced, there should not be any limit that AQP should always be used in MC over RRC_INACTIVE, or any limit that MC over RRC_CONNECTED should always use AQP.

	Huawei
	No
	Do not see the need for that.

	ZTE
	Yes
	it depends on answer to Q2. Quoted here:

“If the admission control during session setup is successful, gNB shall fulfill its promise. Therefore there shall not be a significant difference.

If there are a significant difference, it should allowed by 5GC to indicate an alternative QoS.”

	Ericsson
	No
	the concept of alternative QoS works in unicast but not in multicast, with too many distribution/reception entities involved. Alternative QoS profile was ruled out by SA2 in Rel-17 (see 23.247 §6.6) and should be kept ruled out.

	Nokia
	No but
	Open to discuss further. Discussion should start in SA2. 

	Qualcomm
	No
	This needs to be discussed in SA2 and RAN should not blindly assume any alternative QoS based on implementation.

	Lenovo
	No
	

	Samsung
	No but
	Open to discuss further.

	NEC
	No 
	

	CMCC
	No
	Open to discuss further.

	TD Tech, Chengdu TD Tech
	No
	


// Summary:

8/10 say no (3 express Open to discuss further is possible, 2 think this should be triggered by SA2 first, 1 think this is only about unicast, and it is hard to implement since there might be too many entities involved.)

1 neutral (think this should not be coupled with multicast in RRC_INACTIVE, which makes sense), 

1 yes. (and further indicates this is related to Q2, if there are indeed a significant different of QoS, it should be allowed by the network, e.g., using an alternative QoS with lower level reliability)

This is partly related to Q2: if the answer to Q2 is yes (i.e., there can be "significant difference between Multicast data reception quality and reliability for RRC_CONNECTED and RRC_INACTIVE state UEs"), how can such difference shall be justified.

Moderator suggest for now to keep this open, make this an FFS and discussion can be continued.
Proposal 2: If the answer to proposal 1 is yes, RAN3 continues the discussion on alternative QoS support for multicast in Rel-18, e.g., to allow a reliability difference for UE in RRC_CONNECTED and RRC_INACTIVE. (note: if supported, alternative QoS should be an independent feature from multicast reception in RRC_INACTIVE, i.e., the availability of alternative QoS does not necessarily result in multicast reception in RRC_INACTIVE.)
 Scalability
This has been mentioned in a few contributions that, scalability is important especially for mission critical services. Also scalability is one of the main motivations for the WID, to offer or continue offering the service while cell is congested. A general guideline might be needed to reflect such requirement, and it might be useful especially when RAN3 faces blocking issues [11]. 

Proposal: Prioritize scalability in multicast reception for UE in RRC_INACTIVE in RAN3 design.
Question 4: Do you agree with this proposal?
	Company
	Yes/No
	Comment

	Huawei
	Yes/No
	Better to discuss issues/problems to be solved and decide the necessity of solutions, instead of this kind of rough/high level agreement.

	ZTE
	No strong view.
	However it is a good idea to follow principles in WID.

	Ericsson
	
	RRC_INACTIVE is one building block for enabling scalability for 5MBS/NR MBS. Probably it is good to remind that scalability is a network issue and RRC_INACTIVE was not introduced for saving UE power.

	Nokia
	No
	Like Huawei, we think that we should work on solutions to concrete problems before starting to arbitrate between principles. 

Even though public safety is a key feature, the feature covers a variety of features. See the WI:

The use cases identified that could benefit from this feature include public safety and mission critical, V2X applications, IPTV, live video, software delivery over wireless and IoT applications, etc

	Qualcomm
	
	Without specific issue and solution, we can’t comment on such generic vague proposals. Multicast is meant for various use case and targeting a specific use case.

	Lenovo
	No
	Same view with Huawei and Nokia. We need to identify the issues/problems firstly. 

	Samsung
	
	Agree with above. Better to have some specific discussion. 

	NEC
	
	It should be discussed case by case. 

	CMCC
	
	Agree with above comments. Identify the issue first.

	TD Tech, Chengdu TD Tech
	
	


// Summary:

No proposal is made due to the lack of support.
 Counting mechanism

Companies [3, 7] suggest that counting mechanism shall be enhanced to achieve network awareness of UE distribution, e.g., 

UE distribution is concentrated in specific cells due to mobility, this makes the allocated resources in some less congested cell not justified. 

Upon session activation, network might want to know UE distribution.

Such awareness might help with network paging strategy.
Company further suggested that such counting shall be initiated by RAN and specifically, Gnb-DU [3].
Moderator suggests a discussion on whether counting mechanism is needed or not first.
Question 5: Do you agree that counting mechanism shall be introduced for Rel-18 multicast to enable network awareness of RRC_INACTIVE Ues’ distribution?

	Company
	Yes/No
	Comment

	Huawei
	No
	We prefer not.

If there is at least one UE kept in RRC Connected mode, it is obvious that there is no need for counting.
In LTE, counting is triggered by the MCE and applies only to connected mode Ues, but here in R18 MBS, the Ues are in inactive mode, and we have already have RAN initiated group paging. 

	ZTE
	No
	It is assumed that RRC_INACTIVE reception shall only be activated during cell congestion, which means reception UE will be, well above the threshold.

Also impacts to other WGs are also concerning and holding us back to support this feature.

	Ericsson
	No
	If we consider Ues to be sent to RRC_INACTIVE only in case they cannot be served (any more) in RRC_CONNECTED due to limitations in the Gnb (e.g. UL feedback overload, etc.) then we can assume a good portion of Ues to be in RRC_CONNECTED, providing sufficient “awareness” of Ues served in a cell, also for RRC_INACTIVE.

	Nokia
	Yes
	Answer to above arguments: regardless of number of connected Ues, the setting of reception in RRC inactive state in a cell has a “cost”. Examples:

Answer for public safety scenarios

Beam sweeping: as long as reception in RRC inactive state is “activated” in a cell, the Gnb shall broadcast the multicast stream in all beams of the cell and not only in the beams where connected Ues are, which is costly.

Spectral efficiency: as Ues in RRC inactive mode can move around over time, independently of the connected Ues, after sending some Ues from connected state to inactive state, the Gnb cannot have any idea how many RRC inactive Ues are still in the cell. Also, there could be some new RRC inactive entrants. If the number of RRC inactive Ues is too low, it is well known that spectral efficiency is bad. 

Another cost of keeping reception in inactive state in a cell while number of inactive receiving Ues is low is the BWP. For inactive Ues the CFR must be in the initial BWP. But for active Ues the CFR must be in the active BWPs. Therefore, the risk to either increase the active BWP of connected users or to send the data twice which is worse.

Last but not least, once the reception in inactive state is activated (enabled) in a cell, another cost is to have the Ues receiving in RRC inactive to get worse quality of reception compared to if they were connected Ues (no uplink feedback).

As a result, the decision to activate (enable, operate) reception in RRC inactive in a  cell should be carefully decided on a cell by cell basis by the Gnb based on number of RRC inactive Ues in a cell. Some counting is needed.

Besides, the scalability problem, as was discussed earlier in RAN3 for public safety, may be at Gnb level due to number of UE contexts or PDU sessions contexts in the Gnb. In that case, based on the points made here-above, an efficient strategy is to activate reception in RRC inactive and push Ues to RRC inactive state in Gnb cells where there is high enough number of Ues benefiting from RRC inactive and not activating the reception in RRC inactive in cells where the number of Ues benefitting from RRC inactive state is low. This enables to solve the scalability problem of Gnb without degrading the radio conditions in cells with low number of Ues (see above degradation of spectral efficiency, transmission in all beams, QoE degradation).

The alternative approach suggested in some tdocs is to maintain a number of connected Ues in the cell, then push some more connected Ues to inactive if congestion increases, or instead page to bring back some Ues to connected if congestion improves. This has the problem that either paging is done in all Pos and suddenly 200 Ues could get connected leading to big scalability issue, or instead if a stepwise approach of paging is taken (i.e. page progressively in one PO, then in 2 Pos if not sufficient, etc..) and this leads to slow ramp up and severe paging delay. This solution seems counter-productive. 

Answer for other scenarios

As commented earlier, even though public safety is a key scenario (see SA2 key issue 6), SA2 key issue 1 is not only for public safety. Conclusion for SA2 key issue 6 will migrate into conclusion for SA2 key issue 1 but key issue 1 has a broader scope. 

There are other scenarios in SA2 key issue 1 like software update, TV channels which present very different characteristics. The solution should also adapt to those other scenarios where the density of connected Ues in cells can be very different. For those scenarios, reception in RRC inactive state can be activated if there is a large population of Ues benefitting from it in a cell while very few users are connected. If these few connected users leave the cell, how can the cell determine if the number of remaining RRC inactive Ues continue to justify the “cost” (see above) of reception in RRC inactive mode in the cell, compared to paging the remaining Ues and serve them in RRC connected? Also with better quality?

Only some form of counting can help in the above scenario as well. 

	Qualcomm
	
	Nokia has some valid concerns but MCCH triggered counting mechanism will cause Ues to transition to CONNECTED state to provide feedback and causes signaling. This needs more discussion in both RAN3/RAN2 as well.

	Lenovo
	No
	We discussed counting for IDLE UE a lot in LTE, but is was not agreed due to high complexity. The network can infer the number of Ues in RRC_INACTIVE according to the number of Ues in RRC_Connected state. And the solution to support counting in RRC_INATIVE has lots of impact and complexities. 

	Samsung
	No
	Counting can not let the NG-RAN know the real time user status. 

	NEC
	Yes 
	We assume gNB-DU doesn’t necessarily keep PTM transmission if there is no RRC_INACTIVE UE interested in the MBS session. So LTE MBMS counting can be enhanced/modified to notify the gNB if there is any RRC_INACTIVE UE interested. LTE MBMS counting is initiated in MCE and in NR MBS gNB should be able to initiate the counting. 

	CMCC
	
	No strong view, follow the majority view.

	TD Tech, Chengdu TD Tech
	No
	


// Summary:

on the counting feature for Rel-18 multicast.

- 2/9 agree,
- 6/9 disagree,
- 1/9 neutral.
Proponents compiled a list of implementation difficulties if counting (or network awareness of UE distribution) is not available. however there are also concrete reasons not doing so, 

- such awareness can be achieved by evaluating UE numbers in RRC_CONNECTED, 

- counting itself creates overhead.
- impacts to other working groups.

From moderator perspective, considering 

- Rel-18 MBS has a quite limited TU in RAN2/3 and zero TU allocated in RAN1,

- part of the proponent concerns can be left to UE implementation, e.g., lower frequency (limited number of beams), aligned CFR config, only enable multicast reception in RRC_INACTIVE for large number of UE, 

it is suggested that do not support counting for Rel-18 multicast:

Proposal 3: Do not introduce counting for Rel-18 NR MBS on multicast reception in RRC_INACTIVE.
 Factors to enable multicast reception in RRC_INACTIVE.
On how does NG-RAN decide to release UEs receiving multicast services to RRC_INACTIVE state, we have the following RAN3 progress from 117-e meeting:
loads on rach or cm_connected state ue context storage may be factors when evaluating solutions, but they are not the only key factors. load on rach should be evaluated in ran2 first.

many key factors (e.g., loads on rach, cm_connected state ue context storage) should be evaluated in ran2 first.
It is the common understanding that the following information, among others, may be taken into account by the gnb when deciding to enable ues receiving multicast in rrc_inactive state: 
a) the capability of ue (of whether support the mode “multicast over rrc inactive”);
b) the rel-17 multicast context, e.g. the qos parameters not associated to any specific ue;
c) parameters available at the local gnb without enhancement on interfaces, e.g. cell load.

Whether and which additional information (e.g. per MBS session level assistant information from 5GC, per-UE preference on multicast over RRC_INACTIVE) is needed by the gNB is FFS
 Existing QoS info
A common understanding is that at least existing QoS info of the multicast session can be utilized for network decision, for example [2, 5, 11]
Session level:

- QoS parameters and priority (e.g. 5QI values for mission critical sessions (65, 67, 69, 70), and Packet Error Rate, see 23.501)

- Expected UE Activity Behaviour

UE level: 

- Data inactivity

- UE measurement reports (good coverage and stationary)

- Expected UE Activity Behaviour

Therefore above information can be the baseline for network decision.
Proposal: As the baseline, NG-RAN uses existing information e.g., 5QI, , PER, ARP, expected UE Activity Behaviour, etc., to decide which MBS sessions and/or UEs to keep in RRC_CONNECTED vs. release into RRC_INACTIVE state.
Question 6: Do you agree with this proposal?

	Company
	Yes/No
	Comment

	CATT
	Yes
	Of course.

	Yes 

[Is this you, Huawei? 

;-)]
	Yes, but
	Fine to take these into accounting when they are available, but they are not the only factors to be considered by the RAN node. 

	ZTE
	Yes
	

	Ericsson
	Yes, in principle
	as far as the QoS model aspects are applicable for 5MBS/NR MBS as specified in TS 23.247 §6.6

we do not understand the “to decide which MBS sessions … to keep in RRC_CONNECTED”, guess you should remove “MBS sesisons and/or” from the proposal.

	Nokia
	Yes
	Answer to Ericsson: 

The text is correct. The gNB must also decide whether to activate reception in inactive state for an MBS session or not in a cell. There is therefore a per MBS session aspect, and a per UE aspect. This is well described in R3-225534.

	Qualcomm
	Yes partially
	In addition to existing QoS parameters, RAN needs to use other assistance information provided by 5GC (for both UE level and Session level info) and additional factors like UE capability, Loading, ongoing unicast activity etc based on implementation choice.

	Lenovo
	Yes
	

	Samsung
	Yes
	

	NEC
	yes
	

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

It should be an easy agreement (wording updated based on companies comments):

Proposal 4: As the baseline, NG-RAN uses existing information e.g., 5QI, , PER, ARP, expected UE Activity Behaviour, etc., to decide which MBS sessions to be delivered for which UEs in RRC_INACTIVE.
 Additional info
Additional info from 5GC are considered to be helpful by various companies.

There might be per session assistant information, e.g., indicator or recommendation on whether multicast reception in RRC_INACTIVE is (not) allowed. [7, 9, 10]. 

Or there can be per UE information: whether a UE is allowed to receive Multicast data while being in RRC_INACTIVE state [2], Priority users (e.g. team leader, such that it should remain in RRC_Connected, high-priority mission critical users to be kept in RRC_CONNECTED for quickly having the floor to speak), or Active users (e.g. users that request the floor a lot) [5], privileged UEs which should remain RRC_connected [7].
Note: UE report on Uu (e.g., UE preference, UE capability,  power constraint, UE location, UE velocity and RSRP value, etc.) will be of RAN2 issue, and won’t be covered here.

Companies are invited to input on the following question:
Question 7: Whether additional information is needed for network to decide which multicast session or which UE is to receive the multicast session in RRC_INACTIVE. If yes, which other assistance information (per session or per UE) from 5GC is essential?
	Company
	Yes/No
	Comment

	CATT
	Yes
	Assistance information can be helpful.

Nevertheless, there seems no need for too complex information. Maybe one per-session indicator is sufficient enough.

	Huawei
	No for MBS session level,

Yes for UE level
	To differentiate between MBS sessions: the existing MBS session QoS parameter is enough for differentiate different MBS session on whether can be provided to RRC Inactive Ues. It will then be up to NG-RAN node take final decision taking into account the received existing QoS parameters.

But for the delivery between Ues, besides the existing information listed by the moderator, we believe that it could be useful if NG-RAN receives an indication whether a UE needs to stay RRC_CONNECTED when receiving a multicast MBS session.

	ZTE
	None
	// our answer to the same question in CB MBS1 is pasted here.
A good architecture design asks for clean decoupling.

- We don’t think it is a good idea to expose RAN scheduling mechanism (multicast reception in RRC_INACTIVE) to 5GC or even AF.

- From this perspective, existing info collectively available at gNB shall be enough for RAN to make decision. 

- Any other inputs will only make the scheduling even more complicated which is unnecessary. 

Whether per UE shall be allowed to be released, can be easily figured out by AF, e.g., by keep-alive signal. 

	Ericsson
	
	Given the assumption that MBS QoS flow/MBS Session parameters specify the requested reception quality sufficiently, we are wondering why there should be an indication from 5GC whether RRC_INACTIVE is not allowed. Such should be transparent to 5GC and prohibiting the use of RRC_INACTIVE by the 5GC is not agreeable for MBS.

We are open to discuss scenarios like the “team leader”, but would rather expect abstracted information to be provided for the (associated) PDU Session which indicates e.g. high activity for that UE. And NGAP allows providing such information already.

	Nokia
	Yes
	To differentiate between MBS sessions: we think the AF can have access to application level information and can send a “recommendation” that an MBS session is rather not enabled to reception in RRC inactive. This would not prevent gNB to take final decision.

To differentiate between Ues, for harmonized treatment we think that concrete information can be given from 5G to gNB such as whether a UE shall be kept in RRC connected state (called priviledged users in some papers).



	Qualcomm
	Yes
	It would be useful for RAN to get assistance info from 5GC (based on interaction with AF) at both UE level and Session level (Other factors are not included here).

	Lenovo
	None
	All the factors have already been reflected by QoS parameters. 

The per UE info as ‘team leader’ can be known by ARP or QCI in the associated unicast QoS flow by network implementation already. 

	Samsung
	
	Open to discuss. But it is not sure now why existing QoS parameter for the session and UE cannot provide such indication. 

	NEC
	Yes
	There is strong motivation to decide which UE, which MBS session, which RSRP can be allowed for RRC_INACTIVE reception. These criteria should be discussed case by case. On the other hand, these assistant information can be provided by both UE and 5GC, for example, 5GC may decide which MBS session is allowed in RRC_INACTIVE, and UE provides RSRP to decide if the UE can be in RRC_INACTIVE. 

	CMCC
	Yes
	Multicast services that are not sensitive to latency could be received in inactive state. As a result of possessing the full knowledge of requirements for MBS service, 5GC may decide which type of MBS session should be received in MBS session. Based on the QoS requirements for the multicast service, 5GC may send the suggested state for MBS session as an assistance information to the gNB for wise decision.

	TD Tech, Chengdu TD Tech
	
	UE capability


// Summary:

On per UE or per session indication or allow bit, there are different levels of support:

- on per UE indication (i.e., whether such UE shall be able to receive the multicast service in RRC_INACTIVE), it gains 4 support and 4 disagrees.

- on per session indication, it also gets equal votes (5 vs 5, from 10 in total)

Moderator suggest online discussion for this issue, while company has to prove why such info from 5GC is essential.

Proposal 5: RAN3 to discuss whether per session indication from 5GC is needed or not, to allow such multicast session can be delivered to RRC_INACTIVE UEs.
Proposal 6: RAN3 to discuss whether UE indication from 5GC is needed or not, to allow such UE to receive multicast data in RRC_INACTIVE. (assume network considers such multicast session can be schedule to RRC_INACITVE UE).
 Mobility for UE in RRC_INACTIVE

In last RAN3 meeting it was agreed RAN3 could start its work on mobility taking into account RAN2 progress, and coordinate with RAN2 is needed.

RAN3 can discuss the mobility taken into account the progress in RAN2 and coordinate with RAN2. 
Discussion is structured to reflect companies views and above agreements:
Mobility scenarios. Mobility scenarios defined by RAN2 is to be discussed and adopted in RAN3.
Multicast RAN area. A good terminology will help ease RAN3 discussion (if done right).
Evaluation on PTM configuration method, and coordination with RAN2. PTM configuration method is of course RAN2 issue. However RAN3 expertise on mobility is needed which is also reflected in RAN2 agreements that RAN3 impacts is FFS.
 Mobility scenarios
RAN2 made such decision in 119-e meeting that:
Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.

RAN2 assumes cross cell mobility is possible, i.e., UE is able to continue the multicast reception after cell re-selection without RRC state transitioning, if the configuration of the new cell is available to the UE. 
Companies think the following scenario shall be supported in RAN3 as well for the mobility discussion [1, 2, 10, 11]: 

UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state (if the configuration of the new cell is available for the UE).
The rational are listed as below:

Not allowing such mobility in RRC_INACTIVE mode would causes overhead signaling and high UE power consumption (e.g., if UE always resumes RRC_CONNECTED after cell re-selection), such that the purpose of RRC_INACTIVE state will be defeated

RAN2 made such decision that such scenario could be supported.
For the best flexibility, this scenarios is suggested to be discussed in RAN3. After all, if network thinks it is not needed, network can always configured UE to resume RRC_CONNECTED immediately after any cell re-selection, e.g., by indicating an RNA area of one single cell.
Proposal: RAN3 to support the service continuity scenario, that UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state (if the configuration of the new cell is available for the UE).

Question 8: Do you agree with above proposal?
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	Yes
	Aligned with RAN2 agreement.

	ZTE
	Yes
	

	Ericsson
	not necessary that RAN3 repeats RAN2 decisions.
	We are not sure this discussion is going in the right direction. With the explanations above we would like to remind that support of multicast reception in RRC_INACTIVE is not to save UE power but to combat network congestion situations where too many Ues are in RRC_CONNECTED. 

RAN3 part is decide whether it is worth to support inter-gNB mobility in RRC_INACTIVE, which we believe it isn’t.

The proposal taking verbatim (imagine it to be copied into the minutes) does not add anything to the already agreed RAN2 part.

	Nokia
	Yes
	Answer to Ericsson: the WID states the power efficiency as well as WID justification.

Also, to always keep Ues in RRC_CONNECTED state is not power efficient. It is ‎therefore important to support multicast for Ues in RRC_INACTIVE


	Qualcomm
	Yes
	This is absolutely needed. Otherwise, no need to support RRC_INACTIVE state. Network will have flexibility, how many cells to be configured as part of Multicast cell area. Resuming RRC connection after every cell reselection or at cell edge before cell reselection and performing connected mode HO is very inefficient. This causes both unwanted signaling overhead and unnecessary UE power consumption, defeats purpose of introducing INACTIVE state multicast data reception. 



	Lenovo
	Yes
	

	Samsung
	Yes
	

	NEC
	Yes 
	

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

9/10 think this is needed. 1 does not see the necessity to repeat RAN2 agreements.
Easy to agree because of such inter WG dependency, and RAN3 shall have a clear mobility scenario to work on. It was also agreed RAN3 shall continue work based on RAN2 progress.
Proposal 7: RAN3 to support the service continuity scenario, that UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state (if the configuration of the new cell is available for the UE).

 Multicast RAN area
# definition of such multicast RAN area
In such cells, multicast data is being provided or to be provided for UE in RRC_INACTIVE, therefore no RRC state transitioning is needed. Such cells should be known to both UE (RAN2 issue) and network that UE won’t trigger RRC resumption after cell re-selection. 
From network (i.e., RAN3) perspective, coordination might be needed to support such scenario. It is natural to define such area (multicast reception area, multicast RAN area, or any other naming) that in which UE is able to continue multicast reception without RRC state transitioning in the re-selected cell [1, 2, 11]. It is also suggested that reception of distribution of multicast service covers the area defined by multiple cells geographically should be supported [11]. “Furthermore there is a need to explicitly indicate the area where the PTM config is applicable, i.e. enable the UE to perform cell re-selection based mobility without resume and continue PTM reception” [5]. 
There are company views [10] that such definition is not needed or down-prioritized since the detailed solutions depends on how PTM config is delivered to UE, for dedicated signaling method (option 1) such concept shall be known to UE; for broadcast signaling (option 2), UE might not need to know whether the newly re-selected cell is part of such “area”.

From moderator perspective, it is beneficial to have such idea,

from RAN3 perspective, we might still need to evaluate whether there are any spec impacts even if option 2 (broadcast signaling based PTM config delivery) is adopted. It might be transparent to UE (which however shall be determined by RAN2). And it is RAN3’s job to evaluate whether inter DU or CU coordination are needed, which we will encounter in later sections.
at least for discussion or evaluation, otherwise, we might have to repeatedly quote the scenario “UE is able to continue multicast reception in RRC_INACTIVE, i.e., without RRC state transitioning in the re-selected cell.” Good terminology is beneficial for the discussion itself if done correctly.
In later discussion, we suggest following the terminology of multicast RAN area suggested by [2], at least for the purpose of evaluation in case of the uncertainty of RAN3 impacts.
Proposal: RAN3 to define “multicast RAN area” (at least for the purpose of evaluation), in which UE is able to continue multicast reception in RRC_INACTIVE, i.e., without RRC state transitioning in the re-selected cell.

Question 9: Do you agree with above proposal?
	Company
	Yes/No
	Comment

	CATT
	No at least now
	We prefer Option 2 (or a mixed option), so no need for this.

We don’t observe any necessity of inter-cell coordination if Option 2 is adopted. (Notifying neighbours of whether MC over INACTIVE is activated or not is another topic, not coordination.)

	Huawei
	No
	Do not see the strong need to have a new concept of area.

As for RRC dedicated signaling solution, UE will be configured with PTM configuration of a list of cells, and for MCCH solution, UE will receive PTM configuration via MCCH in the new cell. 

And this naming is problematic e.g. it does not show inactive reception, unclear whether it applies to the UEs receiving the session in connected mode, maybe it will also lead to a complex area update concept…

	ZTE
	Yes
	if at least for the purpose of evaluation, we see no reason not to have it.

Otherwise we might have to repeated the supported scenarios in Q8 in future discussion.

	Ericsson
	NO
	There is a certain area where the UE can re-select cells while receiving multicast data in INACTIVE w/o resuming, but there is no reason for RAN3 to discuss such area concept. 

	Nokia
	No but
	Don’t see the need at this stage but could reopen the topic depending on the solution selected by RAN2 on the PTM configuration to the UE.

	Qualcomm
	Yes 
	It is not necessarily a new concept and it just refers to a group of cells providing Multicast Service and Ues are not required to resume RRC connection and continue to receive Multicast data (which may be same as configured RNA or subset of cells within RNA providing Multicast service). Whether we call Multicast RAN Area or just group of cells providing Multicast Service is same.

	Lenovo
	No
	Same view with Huawei:

As for RRC dedicated signaling solution, UE will be configured with PTM configuration of a list of cells, and for MCCH solution, UE will receive PTM configuration via MCCH in the new cell.

	Samsung
	
	Open to discuss. For RRC dedicated signaling, UE is configured with a list of PTM configuration, that means PTM configuration should be exchanged between NG-RAN nodes. The exchanging may be applied to a certain area. So we are open to further discuss it. 

	NEC
	No
	Not sure what is the case and requirement to introduce RRC_INACTIVE MBS area. It could be per UE, per MBS session, or in the basis of signaling quality.

	CMCC
	No
	Same view with Nokia. The discussion on whether to introducing multicast area until the RAN2 makes the final decision of how to deliver the configuration to UE.

	TD Tech, Chengdu TD Tech
	
	The most important thing is to support the same PTM configuration in a certain area. Whether ore not give a new name to the certain area is not a true question.


// Summary:

7 from 10 say no.

2 support, for the purpose of easier discussion. Even it is not defined, such area is already there for the mobility scenario defined in previous proposal.

If majority companies think such intermediate definition is not needed, moderator suggest no proposal is made. We can wait for further RAN2 progress.
# multicast RAN area characterization
## compared to per UE RNA area
If the above scenario/multicast reception area is defined, how could it be characterised? 

For a legacy UE that is released to RRC_INACTIVE, it does not resume to RRC_CONNECTED state unless paged or the re-selected cell is not in the RNA area. 

For UE who is receiving multicast data in RRC_INACTIVE, UE will have to resume RRC_CONNECTED state if the PTM configuration is not available to UE, or it moves out of the multicast RAN area.
Companies suggest such area shall be the sub-set of per UE's RNA area, e.g., as subset of cells within RNA or all cells within RNA as configuration choice [2]. While another suggest it could be equal to per UE's RNA area [7]. While [5] suggests FFS to which extend the cells in ran-NotificationAreaInfo can be re-used. In [9], it is suggested that "It is hard to guarantee that every cell within the RNA is always transmitting the MC data. Making it mandatory will hinder the dynamicity of radio resource allocation."
It is reasonable to make such limitation: if such area is defined to be larger than one UE's RNA area, UE will anyway resume RRC connection once it is out of the RNA area even it is still in the multicast RAN area, and the left is network decision/control.
Question 10: Do you agree that the "multicast RAN area", if defined, shall be not larger than the per UE RNA area?
	Company
	Yes/No
	Comment

	Huawei
	 /
	Do not support to have this new area concept.

	ZTE
	Yes
	

	Ericsson
	
	a UE will have to resume when leaving its configured RNA, but we don’t see why this is relevant to be discussed for that topic and within RAN3.

	Nokia
	No
	Same view as Ericsson.

	Qualcomm
	Yes
	Here issue is not about whether to specify new Multicast Area or not. It is all about to provide configuration to UE for a group of cell and allow UE to move within the group of cells, without resuming connection. For dedicated signaling approach, this is group of cells providing MRB configuration. For MCCH based, it is group of cells providing MCCH based common MRB configuration (similar to SIB Area). 

	Lenovo
	No
	A list of cells which can be different with RNA. 

	Samsung
	Yes
	If there is this definition, it should be smaller than or equal to RNA area.

	CMCC
	No
	Postpone the introduction of multicast RAN area.

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

Based on the feedback, moderator suggest postponing discussion on such area or UE mobility behaviour in RRC_INACTIVE, and wait for further RAN2 progress.

## compared to one gNB
Companies further suggests that such multicast reception area shall be limited within one single gNB due to the following factors. [7, 11]
The UP architecture of the Rel-17 multicast distribution tree, which was updated based on the 5GC's awareness of one UE's reachability. while if the multicast RAN area consists of more than one gNB, it asks that multicast distribution tree is setup for an area, since it might happen that all UEs are actually receiving the multicast data in another gNB. Tight coordination is needed between gNB. Coordination on Xn about the setup and release of the transmission tunnel (or Xn-U), the context for released UEs/multicast services. [11]

UE shall resume RRC_CONNECTED state before re-selecting to a new target gNB, i.e., HO shall be taken under network control instead of cell re-selection [5]. It was further suggested RAN2 should be liaised for providing RRC signalling means to cause UEs to resume and perform handover before re-selecting a neighbour gNB's cell.

Companies are invited to provide your inputs on such limitation.
Question 11: Do you agree that the multicast RAN area, if defined, shall be no larger than one gNB?

	Company
	Yes/No
	Comment

	Huawei
	 /
	Do not support to have this new area concept.

	ZTE
	Yes
	

	Ericsson
	
	A UE should resume before it is about to change to a cell served by a neighbouring gNB. This could be done by providing respective information e.g. on MCCH.

	Nokia
	No
	See answer to Q9 and Q10.

	Qualcomm
	
	Multicast Service Area should not be limited to single gNB and we should allow more than one gNB as well. Single gNB is minimum size.

	Lenovo
	
	The NW can provide PTM configurations for a list cells, but the PTM configuration is per cell not per area. Xn coordination may be needed to get the PTM configuration of neighbor cell in neighbor gNB.

	Samsung
	
	If within the same gNB, seems there is no strong need to have this new definition. 

	CMCC
	
	Postpone the introduction of multicast RAN area.

	TD Tech, Chengdu TD Tech
	
	Intra-gNB case shall be supported by default. 

Inter-gNB cast can be supported if the complexity is acceptable.


// Summary:

Although the answers are not well aligned, moderator observes that companies have very diverse view on whether UE is able to continue multicast reception in RRC_INACTIVE, i.e., without RRC state transitioning in the re-selected cell of another gNB.
Based on moderator's observation to companies inputs, RAN3 eventually needs to figure out UE's mobility characteristic during RRC_INACTIVE. Instead of making no progress at all, an FFS is suggested:
Proposal 8: FFS whether UE is able to continue multicast reception in RRC_INACTIVE, i.e., without RRC state transitioning in the re-selected cell of another gNB.
 PTM configuration coordination.
Meanwhile, service continuity mechanism depends on RAN2 choices on which option to delivery the PTM configuration to UE. In RAN2 1190e meeting, it was agreed that,

For PTM configuration delivery, RAN2 further investigates the following solutions:

Option 1: Dedicated signalling

Option 2: Solution based on SIB+MCCH

We do not preclude some “mix” of the options

For different options, it brings different RAN3 impacts to support the mobility scenarios. Companies suggest [7, 8, 9, 11] that a comprehensive study of RAN3 impacts from the above two options can be carried out, and RAN3 shall provide the study result to RAN2 to help make the final decision on PTM configuration delivery method. 
# option 1

PTM config among neighbouring cells shall be coordinated to support the mobility scenario defined in section 3.3.1, and in following cases UE does not need to resume RRC connection to fetch the PTM config in the re-selected cell [2]:

the PTM config of neighbouring cells can be different but sent to UE in advance, e.g., before UE is released to RRC_INACTIVE [13]. This might lead to huge radio signaling impact every time PTM configuration changes as indicated by [7].

the PTM configuration among cells are configured as the same (which however can be hard to converge, as the configuration is controlled by gNB own in a distributed way currently [8]). 

a fast PTM configuration update without entering RRC_CONNECTED state can be supported as indicated by [13], there are still RACH procedures that can not be avoided though.

Such coordination is needed for inter DU or even inter gNB cases from RAN3 perspective [2, 7, 8, 10, 11], e.g.,

spec work on Xn interface or F1 interface. 

the coordination may happen frequently in cases of removal/adding cells, stop/start, PTM config update. 

controversial to let one gNB or DU decide the configuration of another gNB or DU. There might be conflicts as well when there are already existing PTM configurations. 

# Option 2

There is no strong need for the coordination of PTM configurations [8] or “virtually no impact” to RAN3 [9], as the configuration can be received through broadcast MCCH channel according companies’ view. If RAN2 thinks it is needed to let UE be aware of such area, it is the area information that should be delivered to UE instead of the PTM config itself. Such light coordination, if needed, is quite limited compared to option 1.

The security concern was raised in [2] for option 2, which however is being discussed in RAN2.
There are other potential benefits for option 2 as suggested in [7], which however needs further evaluation whether UE needs to resume RRC connection in case of a deactivated multicast session. 
# RAN3 observations

Based on the analysis above, companies have observed that option 1 brings significant spec impacts to network interfaces compared to option 2. 

Therefore moderator invites companies further input on the following observation.
Question 12: Do you agree that option 1 (dedicated RRC signaling) brings significant spec impacts to network interfaces compared to option 2 (broadcast signaling, e.g., SIB/MCCH)?
	Company
	Yes/No
	Comment

	CATT
	Yes, but
	Support only Option 1 (i.e. precluding Option 2) brings significant RAN3 impacts. Support both (or some kind of mixture) may not bring any significant RAN3 impacts.

	Huawei
	Yes
	It is much simpler and cleaner for option 2.

	ZTE
	Yes
	

	Ericsson
	
	this is to be discussed in RAN2 first

	Nokia
	Yes
	

	Qualcomm
	We do not fully agree.
	RAN2 is actively discussing option 1 Vs Option 2. It is premature to say Option 2 is better than Option 1 signaling just by looking at Xn. Key aspects to consider are

Option 2 has fundamental issues of a) How to prevent IDLE UEs from receiving Multicast Service and configuration without joining Multicast session b) Any UE which has not joined Multicast session while in INACTIVE state can still receive Multicast service, which can be better served by Broadcast mode. R17 Multicast system is designed to enable only Multicast Ues joining session and authorized by 5GC are supposed to receive (which is not the case for Broadcast).

Change of PTM configuration is not expected to be frequent (for Inactive state, only PTM (RLC UM) is needed and no need of PTP leg or No HARQ feedback for PTM leg and is simple configuration).

	Lenovo
	
	Too early to make decision. 

	Samsung
	
	It is related how to configure PTM in Uu, rely on RAN2 discussion.

	NEC
	Yes 
	

	CMCC
	
	Wait for RAN2 discussion.

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary (of both Q12 and Q13):

On Q12:

- 5 from 10 says yes. 

- 3 suggest this is RAN2 issue which however is not justified in moderator's opinion: it is RAN3 impacts based on evaluation to both option 1 and 2.

While on Q13, 4/10 think LS is needed to show RAN3's concern on the solutions.
For the sake of progress, and more specific reasons below:
- RAN3 agreed coordination with RAN2 if needed.

- RAN2 solutions' impacts to RAN3 shall be evaluated  (RAN2 had an agreement on "FFS RAN3 impacts due to inter-gNB mobility.") therefore, RAN3's views shall be seen.
Two proposals are suggested (it can be started in next RAN3 meeting):

Proposal 9: RAN3 to evaluate network interfaces impacts (e.g., inter-gNB mobility) from the different PTM delivery method.
Proposal 10: Coordinate with RAN2 on RAN3 discussion of above evaluation.
# coordination with RAN2 on the PTM configuration delivery method
Companies suggest that coordination with RAN2 [7, 9], e.g., LS to RAN2, is needed. 

Rel-18 NR MBS design on how to enable multicast reception in RRC_INACTIVE is, again, an systematic issue that needs tight cross WG coordination, especially mobility case that could affect design on Uu. RAN3 117-e agreement also asked for necessary coordination with RAN2:
RAN3 can discuss the mobility taken into account the progress in RAN2 and coordinate with RAN2. 
Based on such, it is reasonable to do so in following two steps:

1/ RAN3 to discuss whether LS to RAN2 is needed, the content will be RAN3’s observations on impacts brought by different PTM config delivery options (option 1 and option 2)
2/ if agreed, RAN3 starts drafting the LS based on the CB summary in this section, note that in [9] a draft is provided.
Proposal: LS RAN2 about RAN3 discussion on RAN3 impacts from the PTM delivery method.

Question 13: Do you agree to LS RAN2 about RAN3 discussion on RAN3 impacts from the PTM delivery method? If agreed, RAN3 starts drafting the LS.
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	ok
	Earlier coordination is good.

	ZTE
	Yes
	Earlier coordination is good.

	Ericsson
	NO
	wait for more development on this topic in RAN2 first

	Nokia
	OK
	

	Qualcomm
	No
	Wait for RAN2 progress.

Here are RAN2#119bis Agreements: (from 10/11/2022)

The following general description is taken as baseline for PTM configuration delivery Option 1:

(1-a) PTM configuration(s) (i.e., configurations used for multicast reception in RRC_INACTIVE) of one or more multicast sessions for at least one cell are provided via dedicated RRC signaling to a UE. 

(1-b) The RRC message for this includes RRCReconfiguration and/or RRCRelease and/or RRCResume (details FFS)

(1-c) UE stores the received configurations while it is in RRC_INACTIVE, and if there is a need to update some or all the configurations, the UE is notified of such changes and may trigger RRC connection resume to obtain the updated configurations. In case of mobility in RRC_INACTIVE, the UE triggers RRC connection resume if the configuration of the session is not available for the new cell.

The following general description is taken as baseline for PTM configuration delivery Option 2:

(2-a) PTM configurations (i.e., configurations used for multicast reception in RRC_INACTIVE) are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB, FFS dedicated 
ignaling

(2-b) UE can receive such configurations when it is in RRC_INACTIVE, FFS whether it is allowed/needed to also receive when UE is in RRC_CONNECTED

(2-c) If there is a need to update some or all the received configurations, UE does not need to resume RRC connection but is notified of such changes (e.g. via MCCH DCI) and obtains the updated configurations via MCCH.

Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).

For both option 1 and option 2, as a baseline, group paging can be used to switch Ues receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and Ues continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.

FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).



	Lenovo
	No
	RAN3 impact should not be the key factor for RAN2 down selection of solutions.

	Samsung
	No
	It seems there is no common understanding in RAN3.

	NEC
	No
	

	CMCC
	No
	Currently we do not reach some definitive conclusions in RAN3. We have doubts about whether the LS to RAN2 is necessary.

	TD Tech, Chengdu TD Tech
	No
	No full discussion is made so far. In addition to option 1 and option 2, there are other options for PTM configuration delivery.


// Summary:
see above question.

 Multicast context management
Besides the issues discussed in above sections, there are a few multicast context management issues identified:

Whether to keep at least one UE is in RRC_CONNCETED in the concerned cell

F1AP design.

 whether at least one UE in RRC_CONNECTED.
Companies [6, 8] suggested that at least some UE is in RRC_CONNECTED, therefore Rel-17 mechanism for context management inside RAN can be reused as much as possible, i.e. no extra enhancement is foreseen.

Question 14: Do you agree, that gNB provides multicast service for inactive UE in the cell where at least one connected UE receiving the multicast service exist, and reuse Rel-17 mechanism to manage the multicast session context?
	Company
	Yes/No
	Comment

	CATT
	Definitely no
	It is useless and even harmful.

The Rel-17 mechanism works even if no UE is in RRC_CONNECTED.

In TS 38.413 are distribution setup / release procedure and multicast session activation / deactivation / update procedure, all of which are non-UE-associated. Every necessary parameter can be carried by these procedures. It works well without any UE context. So what is the justification for such limit?

And please imagine such case: there are two services, one is vital and one is not. The latter service is a multicast service, whereas the former (vital) service may be a multicast one or a unicast one.

And a cell is jammed by the first service. The network decides to release all the UE receiving the latter service into RRC_INACTIVE. What is the justification of leaving one UE receiving the latter service in RRC_CONNECTED?

	Huawei
	Yes
	We strongly support this.

	ZTE
	No
	if we limit the per UE RNA area inside one gNB, we might not have this issue.

	Ericsson
	no, this is the wrong approach to look at the topic
	We would rather like to establish the principle of having “as many UEs in RRC_CONNECTED as possible (up to a congestion determined limit) but only as many UEs in RRC_INACTIVE as necessary (as many UEs as necessary to combat a congestion situation)”.

	Nokia
	No
	We also don’t see the use and see it rather harmful.

What if the connected UE moves away from the cell? Is group paging triggered to bring all inactive UEs back to connected. No really scalable.

	Qualcomm
	No
	It is upto gNB implementation how many UEs can be kept in RRC_CONNECTED Vs INACTIVE state based on congestion situation.

	Lenovo
	No
	

	Samsung
	Yes
	We think gNB should maintain a suitable number. The number is decided by gNB. In order to keep the shared N3 tunnel, each gNB should aware if there are MBS users at gNB level. 

	NEC
	Yes
	

	CMCC
	No
	

	TD Tech, Chengdu TD Tech
	
	


// Summary:

7 out of 10 express negative view on this issue.

Since this is related to above proposal on whether inter-gNB mobility is allowed, we can postpone the discussion, and wait for more clearer understanding to the mobility scenes.
 F1AP design for RRC_INACTVE reception

Company wanted to confirm there is no UE context after being released [9]. Moderator think there is no need to repeat the basic framework here, to reconfirm any legacy feature.

More discussions on how multicast session context is managed in case of multicast reception for UE in RRC_INACTIVE were touched by a few contribution.
Companies suggest that regardless of the PTM config delivery method, PTM transmission shall be kept at gNB-DU, e.g, in [3]
Proposal 2: Rel_18 MBS supportive gNB-DU should be configured to schedule PTM transmission all the time regarding the particular MBS session in Rel_18 MBS for all RRC_INACTIVE UEs. 

While in [8], it was also suggested that:
Proposal 8: the gNB-DU shall keep the PTM transmission when providing multicast service to inactive UEs.
A general principle is, the PTM transmission of course shall be continued regardless of UE's RRC state.

Proposal: gNB-DU shall keep the PTM transmission when providing multicast service to RRC_INACTIVE UEs (whose context is released at gNB-DU).

Question 15: Do you agree with the above proposal?
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	

	Ericsson
	
	In our view, UEs would only be served in RRC_INACTIVE when the network has problems to serve them in RRC_CONNECTED, which should result in having PTM resources available for the INACTIVE UEs. This also means that UE Contexts of other UEs are available in the gNB-DU. 

	Nokia
	Yes
	What else can it be?

	Qualcomm
	Yes
	

	Lenovo
	Yes
	

	Samsung
	Yes
	Seems there is no other choice.

	NEC
	Yes
	

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

Easy to agree:

Proposal 11: gNB-DU shall keep the PTM transmission when providing multicast service to RRC_INACTIVE UEs (whose context is released at gNB-DU).

Still, detailed F1AP design depends on how PTM configuration delivery method is adopted by RAN2, e.g., if it is option 2 (MCCH based), reusing Rel-17 F1AP for broadcast session might have the least spec impacts. 

Companies [8, 11] suggests that detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method. The related BLCR is suggested not to be adopted at this meeting [4].
Proposal: Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method.

Question 16: Do you agree with the above proposal?
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	Lenovo
	Yes
	

	Samsung
	Yes
	

	NEC
	Yes
	

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// Summary:

Easy to agree:

Proposal 12: Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method.

 TP to TS 38.300

There are two TPs to stage 2 spec were also provided. 
// from [7]
16.10.5.x
Multicast Reception for UEs in RRC_INACTIVE State

Editor’s Note: Support for Multicast reception in RRC_INACTIVE state to be covered here.

The following key principles applies to multicast reception in RRC_INACTIVE state:
-
xxx (FFS);

-
xxx (FFS).
16.10.y
MBS Reception in RAN Sharing Scenario

Editor’s Note: Support for Enhancement to improve the resource efficiency for MBS reception in RAN sharing scenarios to be covered here.

// from [8]
-----------------Start of the Changes-------------------
16.10.5
Multicast Handling

>>> skip unchanged part
16.10.5.X Multicast Reception in RRC_INACTIVE mode

The MBS multicast may also be received by the Ues in RRC_INACTIVE state, the gNB makes the decision on whether to move a UE to RRC_INACTIVE mode to receive a multicast service, based on e.g. the QoS parameters of the service, the UE radio capability, cell load, etc. 
-----------------End of the Changes-------------------
It is suggested the content of the two TPs can generally be agreed as baseline, and wordings can be enhanced according to the agreements.

Proposal: Agree with the two TPs provided in [7, 8], refine the wordings if needed (e.g., based on the agreements of this CB).
Question 17: Do you agree with the above proposal?
	Company
	Yes/No
	Comment

	CATT
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	

	Ericsson
	too early
	although the text may appear as an “innocent” attempt to provide a starting point for stage 2, it is lacking a couple of details which are more in RAN2 hands, e.g.: it is fine to move Ues to INACTIVE (or keep them there), but what about the criteria and details w.r.t. configuring the Ues to resume?

	Nokia
	Partly
	Our idea was to have only baseline draft CR TS 38.300 provided by Nokia at this meeting (as per other agreement from the rapporteur) with the section titles as presented in [7]. If that is ok, Nokia can provide the draft CR corresponding to [7].

Then for actual text of TP, agree with Ericsson to wait at least one meeting to see RAN2 early conclusions.  

	Qualcomm
	Too early
	Lets wait for some progress in both RAN2 and RAN3.

	Samsung
	Too early
	

	NEC
	Too early
	

	CMCC
	Yes
	

	TD Tech, Chengdu TD Tech
	Yes
	


// summary to be added:

Based on BLCR rapporteur comments, at least the framework in [7] can be agree:
Proposal 13: Agree the BLCR provided in [R3-225534], refine the wordings if needed (e.g., based on the agreements of this CB).
