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1
Introduction

This is the summary of email discussions on CB #66 of the RAN3 number 110e meeting.

CB: # 66_MBS_AOB

CATT 6309

Reuse RRC connection resume procedure to trigger the establishment of the MBS session for in-active UE, it depends on the conclusion of RAN2.

existing Retrieve UE Context procedure over Xn can be reused to fetch the corresponding MBS context.

MBS Context info for the in-active UE should be carried in the RETRIEVE UE CONTEXT RESPONSE message.

Based on MBS Context information comparison, the new cell can decide whether to establish new MBS session(s) for the in-active UE.

The corresponding N3 Shared tunnel setup procedure should be common with that triggered by Xn HO.

support MBS data forwarding mechanism for in-active UE to minimize the transmission loss of MBS data. 

reuse the existing XN-U Address Indication procedure to notify the old cell for MBS data forwarding.

capture the given figure of MBS resume procedure into stage 2 specification.

E/// 6396

Reply to SA2 along the considerations in section 2.1 as proposed in 6538.

Agree to only work on RRC_IDLE/RRC_INACTIVE support for multicast MBS if triggered from outside RAN3.

HW 6421

use non-UE associated NGAP procedures to setup/release the broadcast session and establish the NG-U transmission over NG interface, details up to SA2 further progress

ZTE 6534

consider the Broadcast service continuity in Rel-17 MBS.

Service continuity mechanisms specified in LTE eMBMS can be considered as a baseline for Broadcast service continuity in Rel-17 NR MBS.

consider MBS specific enhancements in Rel-17 NR MBS to support the Broadcast service continuity, e.g., MBS specific system information providing the MBS SAIs of the current frequency and each neighbor frequency, XnAP enhancements on providing MBS configuration of target cell.

Chair:

- collect comments and summarize on: a) support of IDLE and INACTIVE UE (including proposed reply to SA2); b) support of broadcast; c) broadcast service continuity
(CATT - moderator)

Summary of offline disc R3-206915
2
For the Chairman’s Notes

Propose the following to be captured:

Proposal 1: Reception of broadcast service is supported in Rel-17 and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.
Proposal 2: Session management for broadcast services should be discussed in RAN3（Already covered in AI22.2.2）.
Proposal 3: For broadcast services reception, service reception continuity issues should be discussed in RAN3 based on the progress in RAN2.
Proposal 4: Whether the reception of multicast services is supported in idle/ inactive mode and the impact to RAN3 waits for RAN2.
3
Discussion

3.1
MBS reception of idle/inactive UEs

According to the latest progress of RAN2/3 meeting, there is no agreement on whether to support MBS reception for idle / inactive UEs, but vast majority of companies hold a positive point on it. To discuss more clearly the impact of MBS reception for idle / inactive UEs on RAN3, here the MBS reception for idle / inactive UEs is divided into two categories, namely the reception of broadcast service, multicast service.

3.1.1
The reception of broadcast services in idle/inactive mode
As for reception of broadcast services in idle/inactive mode, according to RAN2's email discussion [1], basically 90.9% companies expressed the need for support this feature. The information extracted from [1] is as follows：

Summary:
22 companies have provided their views,
· Yes:20 companies. 
· Depends on the requirements:1 company.

· Maybe:1 company.

It is clear that the vast majority of the companies share the same understanding that the reception of  broadcast services is supported in idle/ inactive mode.
Question 1：Can we agree that reception of  broadcast services is supported in idle/ inactive mode？

	Company
	Yes/No
	Comments 

	Samsung
	
	It is RAN2 scope. Fine to follow RAN2 decision.

	ZTE
	Yes but
	Wait for RAN2.

	Huawei
	Yes
	

	Ericsson
	
	broadcast is defined to work without RAN knowledge of presence of UEs , so the RRC/CM state is of no relevance for broadcast.

	CATT
	Yes
	

	Qualcomm
	yes
	

	Lenovo, Motorola Mobility
	Yes
	


According to latest RAN2 progress, the following agreements were agreed：

· For Rel-17, R2 specifies two modes: 


1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)


2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).

R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 


R2 assumes that delivery mode 2 is used for broadcast sessions. 


The applicability of delivery mode 2 to multicast sessions is FFS.
Therefore, the answer of Q1 should be “RAN3 follows the agreements of RAN2, the reception of broadcast services is supported in idle/ inactive mode in R17”
Proposal 1：Reception of broadcast service is support in Rel-17and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.
.
In [2], it is mentioned that for the reception of broadcast services in idle/inactive mode, the impact on RAN3 is mainly from service continuity issue, that is, “Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) when changing a service cell.” 
Question 2：If the reception of broadcast services is supported in idle/ Inactive mode, can we agree the impact on RAN3 is mainly from service continuity issue？
	Company
	Yes/No
	Comments 

	Samsung
	
	Further discuss is needed to analysis the impact to RAN3. Service continuity maybe an issue need to look at.

	ZTE
	Yes 
	LTE eMBMS can be the baseline. A few impacts to interfaces (e.g., F1, Xn) are anticipated.

	Huawei
	No
	We need to introduce non UE association broadcast session management procedures.
And can further discuss RAN3 impacts to support service continuity.

	Ericsson
	depends
	on what “service continuity” stands for.

	CATT
	
	Agree with Huawei
Session management procedure is also important for broadcast, but it may be common for broadcast and multicast.
However, service continuity issue may be different for broadcast and multicast. 

	Qualcomm
	No
	Service continuity is up to UE, same as LTE eMBMS.

	Lenovo, Motorola Mobility
	No
	Agree with Huawei


Question 2-1：If the answer for Q2 is not, what other issues should be further considered by RAN3? 

	Company
	Yes/No
	Comments 

	Huawei
	
	We need to introduce non UE association broadcast session management procedures.



	Ericsson
	depends
	on what “service continuity” stands for.

	CATT
	
	Agree with Huawei

	Qualcomm
	
	MBS Session Resource procedures

	
	
	


Based on the discussion, session management for broadcast services should be discussed in RAN3.
Proposal 2: Session management for broadcast services should be discussed in RAN3.

According to [2], in LTE, to ensure Service Continuity in Broadcast Scenario, the following Solutions were considered:
Solution 1：For each MBMS service broadcast by eNB, the source eNB indicates in the SC-MCCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service.
Solution 2：To avoid the need to read MBMS related system information and potentially (SC-)MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via SC-PTM through the combination of the USD and SIB15. USD(user service description) provides the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs) belonging to the MBMS service area. SIB15 provides UE the MBMS SAIs of the current frequency and of each neighbour frequency.

Solution 3：The MBMS SAIs of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM
According to the email discussion of RAN2 on MBS Idle mode support [2], most companies assume that LTE SC-PTM technique can be used as the baseline of MBS reception for idle or inactive UE. Therefore, in [2], it is proposed to reuse the solutions for broadcast session service continuity in eMBMS as a baseline in NR.

Question 3：If the reception of broadcast services is supported in idle/ inactive mode, which solutions mentioned above can be reused as the baseline of NR to solve service continuity issue?
	Company
	Yes/No
	Comments 

	Samsung
	
	Can further discuss it when the condition is met.

	ZTE
	All
	Some of them will be depending on progress of SA2, like SAI. Part of them might be of OAM which brings less spec impacts, e.g., SAIs or availability of services of the neighbouring cell.

	Huawei
	FFS
	Wait for RAN2 progress.

	Ericsson
	
	RAN2 first, then we see.

	CATT
	All
	Technically, all solutions for LTE eMBMS are also applicable for NR broadcast solution. but further discuss is needed, especially more information from other group is beneficial.

	Qualcomm
	1 or 2, and 3
	Let’s wait for RAN2 progress.

	Lenovo, Motorola Mobility
	FFS
	Wait for RAN2 progress.


Question 3-1：Whether other solutions for service continuity issue need to be considered?
	Company
	Yes/No
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	


Based on the discussion, service continuity issues for broadcast services reception in idle/ Inactive mode should be discussed in RAN3 based on the progress in RAN2.
Proposal 3: For broadcast services reception, Service reception continuity issues should be discussed in RAN3.

3.1.2
The reception of multicast services in idle/inactive mode
As for reception of multicast services in idle/inactive mode, according to RAN2's email discussion [1], basically 78.3% companies expressed the need of support this feature for some multicast services. The information extracted from [1] is as follows：

Summary:
23 companies have provided their views,
Yes:18 companies. 
No(including Maybe No):3 companies.

TBD:2 companies.

It is clear that the majority of the companies share the same understanding that the reception of  some multcast services (e.g.,multicast services with low realiability requirement) is supported in idle/ inactive mode.
Question 4：Can we agree that reception of  some multicast services (e.g.,multicast services with low realiability requirement) is supported in idle/ inactive mode？

	Company
	Yes/No
	Comments 

	Samsung
	
	It is RAN2 decision.

	ZTE
	Yes but
	Wait for RAN2.

	Huawei
	
	Up to RAN2.

	Ericsson
	
	do not see the relation to reliability requirements. are we talking about URLLC?

	CATT
	Yes
	Based on RAN2 offline discussions, both summary of Email Discussion [Post111-e][906][MBS] Idle mode support and Summary of [AT112-e][036][MBS] SA2 LS on MBS, most companies support the feature. 

	Qualcomm
	
	Wait for RAN1/RAN2

	Lenovo, Motorola Mobility
	
	Up to RAN2. RAN2 has already made some progress.


According to latest RAN2 progress, the following agreements were agreed：

· For Rel-17, R2 specifies two modes: 


1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)


2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).

R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 


R2 assumes that delivery mode 2 is used for broadcast sessions. 


The applicability of delivery mode 2 to multicast sessions is FFS.
Therefore, the answer of Q4 should be “Whether the reception of multicast services is supported in idle/ inactive mode waits for RAN2.”
Proposal 4: Whether the reception of multicast services is supported in idle/ inactive mode waits for RAN2
In [3], it is mentioned that for the reception of multicast services in idle/inactive mode, the impact on RAN3 mainly due to the service continuity of MBS, that is, when an inactive UE moves to another cell where some UE interested MBS services are not transmitted, if these MBS services are not setup or setup too late, then their service continuity will not be guaranteed.  
Question 5：If the reception of some multicast services is supported in idle/ inactive mode, can we agree the impact on RAN3 is mainly from service continuity issue？
	Company
	Yes/No
	Comments 

	Samsung
	
	Further discuss is needed to analysis the impact to RAN3. Service continuity maybe an issue need to look at.

	ZTE
	
	Wait for RAN2

	Huawei
	
	Wait for RAN2 progress.

	Ericsson
	
	wait for other RAN WGs to progress

	CATT
	
	Technically, similar as the answer for Q2.

Maybe this topic is discussed a little bit early and it would be more appropriate to wait for RAN2.

	Qualcomm
	
	Wait for RAN1/RAN2

	Lenovo, Motorola Mobility
	
	Wait for RAN2 progress.


Question 5-1：If the answer for Q5 is not, what other issues should be further considered by RAN3? 

	Company
	Yes/No
	Comments 

	CATT
	
	Technically, similar as the answer for Q2.

Multicast session management procedures also need to be considered.

	
	
	

	
	
	

	
	
	


Regarding the service continuity issue above, in case UE moves from one cell with PTM transmissions to another cell without corresponding PTM transmissions, accordingly, two issues should to be discussed[3].
· Issue 1: How to acquire corresponding MBS context in new accessing cell?

· Issue 2: How to minimize the transmission loss of MBS data during movement?

For the issue 1, it arises because of in R17, for multicast service, its multicast transmission area is allowed to change dynamically. Then once the UE accesses to a new cell, it should trigger the network to establish corresponding MBS context as early as possible, if the MBS transmission not exist in the new cell. Therefore, the new cell needs to be aware of which MBS contexts for the UE to be considered. To acquire the information, two solutions can be discussed as below：

· Option 1:
The MBS context for the inactive UE is directly from report of the UE;

· Option 2:
The MBS context for the inactive UE is fetched from the source anchor [3].
· Option 3?

For option 1, since the first RRC message for inactive UE sent to network is a RRC Resume Request message, then the direct approach is to indicate the MBS context for the UE via the RRC Resume Request message, but it would affect the design of this RRC message, e.g, message size limitation,etc. 

For option 2, the UE context for in-active UE is generally stored on the old anchor cell. Given that for multicast service, UE Jointing and Leaving operation always need to be notified to the network, so the MBS context for the UE stored in the old cell should have the latest MBS service list. Therefore, one of the simplest ways is to reuse the existing UE context fetch procedure to obtain the MBS context information for in-active UE that needs to be established in the new cell.

Question 6：If the reception of some multicast services is supported in idle/ inactive mode, which solutins above should be considered for acquiring the MBS context information of inactive UE to solve service continuity issue？

	Company
	Yes/No
	Comments 

	Samsung
	
	Can further discuss it when the condition is met.

	ZTE
	
	Wait for RAN2

	Huawei
	
	Wait for RAN2

	Ericsson
	
	This is for RAN2 to discuss first.

	CATT
	
	Technically, both solutions are feasible, but further discussion is needed, and it would be more appropriate to wait for RAN2.


	Qualcomm
	
	Wait for RAN2

	Lenovo, Motorola Mobility
	
	Wait for RAN2


If solution 1 is selected, then further work should depend on RAN2.

If solution 2 is selected, RAN3 needs to consider which specific messages/procedures need to be enhanced to support the above scenarios, and the following options can be considered in RAN3：

· Option 1:
The MBS Context information for the in-active UE is carried in the RETRIEVE UE CONTEXT RESPONSE message [3];

· Option 2:
 A new class 1 procedure is introduced for above purpose;

· Option 3：？

For option 1, the MBS Context information for the UE may contain the UE interested MBS session list, MBS session related information, such as QoS profile,etc. Once receipt of the MBS Context information, the new cell will compare it with the MBS context information saved by itself. If there is unestablished MBS session(s) in this new cell, it will start to establish the corresponding MBS transmission resources [3].

Question 7：If the solution 2 for Q 6 is selected, which solutions above should be considered for subsequent standard effort in RAN3？

	Company
	Yes/No
	Comments 

	Samsung
	
	Can further discuss it when the condition is met.

	ZTE
	
	Wait for RAN2

	CATT
	
	It would be more appropriate to wait for RAN2

	
	
	

	
	
	


In addition, the corresponding N3 Shared tunnel should also be established between the new NG-RAN node and UPF. According to [3], the N3 Shared Tunnel setup procedure triggered by inactive UE should be common with that triggered by Xn HO.
Question 8：If the solution 2 for Q 4 is selected, can we agree that the N3 Shared Tunnel setup procedure triggered by inactive UE is common with that triggered by connected UE？

	Company
	Yes/No
	Comments 

	ZTE
	
	Wait for RAN2

	CATT
	
	It would be more appropriate to wait for RAN2

	
	
	

	
	
	

	
	
	


The second issue for the reception of multicast services in idle/inactive mode is “How to minimize the transmission loss of MBS data during movement?. 

Although the QoS requirement for idle / inactive UE to receive multicast services may be not very high, it seems also beneficial to minimize data transmission losses. 

Question 9：If the reception of some multicast services is supported in idle/ inactive mode, can we agree that in this case, it is beneficial to minimize the loss of data transmission？
	Company
	Yes/No
	Comments 

	ZTE
	
	Wait for RAN2

	Huawei
	
	Wait for RAN2

	CATT
	
	It would be more appropriate to wait for RAN2

	
	
	

	
	
	


If the answer for Q9 is yes, according to the discussion in the last RAN2 meeting, most companies support PTM MRB adopting PDCP protocol layer, and at least include following functions:
·  RoHC (at least U-mode) can be configured for NR MBS bearers
· The reordering and in-order delivery function in PDCP is supported for NR MBS
· PDCP status reporting and retransmission is needed for NR MBS at least in the case of mobility (i.e., legacy case). FFS other cases
Therefore, it seems reasonable to assume that there is data buffering for downlink MBS transmission in NG-RAN. In this way, the old anchor cell can buffer some MBS PDCP packets, and upon reception of request, it can forward them to the new cell to minimize loss of MBS reception as much as possible.

Question 10：If the answer for Q9 is yes, can we agree that data forwarding from the old anchor cell to  the new cell is required to minimize the loss of data transmission？

	Company
	Yes/No
	Comments 

	CATT
	
	It would be more appropriate to wait for RAN2

	
	
	

	
	
	

	
	
	


If the answer for Q10 is yes, RAN3 needs to consider which messages/procedures can be used to support the above scenarios, and the following options can be considered in RAN3：
· Option 1:
Reuse the existing XN-U Address Indication procedure ;
· Option 2:
 Define a new class 2 procedure over Xn for above purpose;

· Option 3：？

Question 11：If the answer for Q10 is yes, which solutions above can be used to notify the old cell of MBS data forwarding.

	Company
	Yes/No
	Comments 

	CATT
	
	It would be more appropriate to wait for RAN2

	
	
	

	
	
	

	
	
	


3.1.3
Other issues on MBS reception for Idle / In-active UEs
Question 12：Do you see any other issue to be addressed to support MBS reception for Idle / In-active Ues? If any, please specify in the tabular below:

	Company
	Other issues
	Comments 

	
	
	

	
	
	

	
	
	


Based on the proposals of most companies, RAN3 should wait for RAN2 progress before discussing the impact of the reception of multicast services in idle/inactive mode on RAN3 interface, if applicable.
Proposal 5: Wait for RAN2 progress before discussing the impact of the reception of multicast services in idle/inactive mode on RAN3 interface, if applicable.
3.2
Coordination with other group
In [4], some considerations for reply to SA2 LS [5] are given, and a proposal for idle / inactive support for multicast MBS is provided as below:

Proposal 1: Reply to SA2 along the considerations in section 2.1 as proposed in R3-206538.

Proposal 2:
Agree to only work on RRC_IDLE/RRC_INACTIVE support for multicast MBS if triggered from outside RAN3. 
The Proposal 1 should be discussed in CB: # 57_MBS_LSs.

Question 13：Can we agree to only work on RRC_IDLE/RRC_INACTIVE support for multicast MBS if triggered from outside RAN3?

	
	
	

	ZTE
	Yes 
	RAN2 email discussion [Post111-e906 MBS Idle mode support] is expected to result in some firm agreements in current RAN2 meeting.

	Huawei
	?
	

	Ericsson
	
	this is our proposal yes, but should be obvious.

	CATT
	
	It seems reasonable to wait for RAN2. But based on RAN2 offline discussions, both summary of Email Discussion [Post111-e][906][MBS] Idle mode support and Summary of [AT112-e][036][MBS] SA2 LS on MBS, most companies support the feature.

	
	
	


3.3
Broadcast session management procedure over NG
In [6], some signalling procedures for broadcast session from SA2 are given, and from RAN point of view a proposal is provided as below:

Proposal: use non-UE associated NGAP procedures to setup/release the broadcast session and establish the NG-U transmission over NG interface, details up to SA2 further progress.
Question 12：Can we agree to use non-UE associated NGAP procedures to setup/release the broadcast session and establish the NG-U transmission over NG interface?

	
	
	

	Samsung
	
	Agree. But it is also discussed in CB 59. Prefer to discuss it in one place.

	ZTE
	Yes but
	Overlaps with CB 59.

	Huawei
	Yes
	Can be discussed in CB 59.

	Ericsson
	
	this is session management, wrong agenda item.

	CATT
	Yes
	Can be discussed in CB 59.

	Lenovo, Motorola Mobility
	Yes
	


4
Conclusions
According to companies’ inputs, the followings are proposed:

5
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