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1. Introduction

There is an unofficial offline discussion on MBS corrections. This contribution tries to capture the agreement reached during the offline discussion.

2. For the Chairman’s Notes
Agreement on correction:

For Rel-17 MBS
Agree the Rel-17 CR in R3-240384 and the mirror CR in R3-24980 (Revised from R3-240385)
For Multicast reception in RRC-Inactive:

Remove RRC Multicast MTCH Neighbour Cell Information IE and ThresholdIndex IE from Multicast CU to DU RRC Information IE
To modify the upper bound of the “threshold index” IE from “maxnoofThresholdMBS” toward “maxnoofThresholdMBS-1” and also the value from 64 to 7(Note RAN2 has already made agreement on that )
Change the tabular of Multicast Common CU2DU Cell Information IE to remove the outer CHIOCE 
Add Transaction ID IE in all Common messages for multicast 
For RAN sharing:
Remove the text on “NG-U not established” IE which has already been removed in tabular in NGAP.        
DU includes DL TNL Address in-DU initiated F1-U establishment procedure     
To move the “F1-U tunnel not established” indicator into “BC Bearer Context F1-U TNL Info” to cover per-session-area indications       
Send LS to CT4 and CC SA2 to ask for support of handling NG-U Path Failure for MBS traffic.
Introduce the overall procedure for Broadcast MBS Session Setup for network sharing scenarios in 38.401.
The tabular name in 9.2.14.19 is updated as MULTICAST COMMON CONFIGURATION RESPONSE instead of “MULTICAST COMMON CONFIGURATION CONFIRM”           
Agreement on ASN.1 correction

To make the choice type of mtch-NeighbourCellInformation and ThresholdIndexInformation extendible. F1
In ASN.1.change, “five5-TAC” to “fiveGS-TAC”  E1

Correct the ASN.1 for MBS Multicast Configuration Response IE     (R3-240262)   F1
Remove the Choice structure for MBS Service Area Information Location Dependent List     E1
Work split:

F1AP CR for RAN sharing: Samsung
E1AP CR for RAN sharing: Huawei
NGAP CR for RAN sharing: E///
F1AP CR for RRC_Inactive reception: CATT
Stage 2 (38.401) update: Huawei

ASN.1 CR for E1AP: Nokia

ASN.1 CR for F1AP: ZTE

LSout to CT4: Nokia

Open issue to be discussed online:

No consensus on the two alternatives on handling MRB data forwarding in case source MRB progress is not available i.e. always providing source MRB progress over Xn/NG or having the new solution in the target side .9 companies support the second alternative  and 2 companies support the first alterative 1.
Regarding to how to send the “MBS Assistance Information” used for multicast over RRC_INACTIVE from CN to the target NG-RAN node during handover procedure, one compromised solution raised is to add a new code point in the current MBS support IE included in Path Switch Request message. However, one company strongly object.
On Extending the “Common Configuration” for multicast service to broadcast service, 4 companies support and 2 companies object. One company has preference on keeping the current status
On whether CU indicates to DU that N3mb will be present or CU indicates to DU that it also serve a non-shared DU, no consensus is reached.
When F1-U (due to change of PLMN or NG-U switch) switch happens, there maybe packet loss due to that PDCP SN is not synchronized between different PLMNs. But there is no consensus whether and how to address this issue. 
To be continued:

The issue of F1-U failure is acknowledged by the group and further discussion is needed on how to resolve. Note this issue also exist in unicast service.

Explore other procedure to exchange whether the inactive reception mode is turned on for each multicast session for each served cell
3. Status of offline discussion

3.1. Legacy MBS
3.1.1. Data forwarding without source progress for multicast service
Many companies proposed supporting data forwarding for split gNBs with no source progress included within the HO request message. The discussion paper is R3-240386. The revised general signalling flow is as following:
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Proposal 1-1: To agree with CR for Rel-18 on data forwarding without source progress: R3-240095 for TS 38.401, R3-240096 for TS 37.483 and R3-240387 for TS 38.473.
Conclusion:

No consensus on the two alternatives. 9 companies support alternative 2 and 2 companies support alterative 1 and Moderator report to chair lady about the current situation.
3.1.2. E1AP support of multiple F1-U contexts for multiple DUs
Many companies proposed in R3-240383 enhancing E1AP to support managing multiple F1-U contexts for multiple gNB-DUs. It was also proposed removing the “F1-U tunnel not established” indicator from Rel-18 E1AP since it use is covered by other IEs.
Proposal 1-4: To agree enhancing E1AP to support managing multiple F1-U contexts for multiple gNB-DUs (R3-240384/5).
Conclusion:

Agree Rel-17 CR and Rel-18 Mirror CR.

For “F1-U tunnel not established” IE, wait for the discussion on per area indication
3.2. Multicast reception in RRC_INACTIVE state

3.2.1. Managing “Common Configuration”, especially releasing

R3-240388 observed that part of common configuration can be added or modified by Session-related messages, but cannot be released. It thus proposed either removing the IEs from Session-related messages or revising their types so that they can be released as well.

Proposal 2-1: To discuss whether to remove the IEs of configuration common for all multicast sessions from session-related messages, or to revise their types so that the configuration can be released by session-related messages as well.
Conclusion: Remove the IEs of RRC Multicast MTCH Neighbour Cell Information and ThresholdIndex from session-related message
3.2.2. [ASN.1] Extendible choice type
Many companies proposed in R3-240270 and R3-240388/91 making the choice type of mtch-NeighbourCellInformation and ThresholdIndexInformation extendible.

Proposal 2-2: To make the choice type of mtch-NeighbourCellInformation and ThresholdIndexInformation extendible.
Conclusion: To make the choice type of mtch-NeighbourCellInformation and ThresholdIndexInformation extendible.
3.2.3. Maximum bound of the “threshold index”

During the ASN.1 check phase in RAN2 (all agreed changes were summarised in R2-2401262), the maximum bound of the “threshold index” was revised from “maxnoofThresholdMBS” toward “maxnoofThresholdMBS-1”. R3-240388 proposed a mirror change in F1AP, as well as aligning its value with RAN2 from 64 to 7.
Proposal 2-3: To agree revising the maximum bound of the “threshold index” IE from “maxnoofThresholdMBS” toward “maxnoofThresholdMBS-1” (=7).
Conclusion: Check with RAN2 and align with RAN2
3.2.4. When to send the “assistance” information
R3-240352 listed three options on the topic in which message to send the “MBS Assistance Information” used for multicast over RRC_INACTIVE, each with its own pros and cons:

	
	pros
	cons

	Only PDU Session Modification
	No RAN3 specification impact.
	CN shall trigger an additional PDU session modification procedure after every Xn-based HO.

	Path switch Acknowledge
	no signaling impact in the network. 
	Add one IE in the Path Switch request acknowledge message, and CN shall send this IE upon every Xn-based HO.

	Hybrid:

Introducing a “MBS Inactive Reception Indicator” like the old “MBS Support Indicator”, and send assistance information only when needed.
	CN knows whether a gNB support this and thus no longer needs to send anything upon all Xn-based HOs (i.e. it needs to send only upon some HOs).
	1/ signaling impact but limited to the case of source gNB not supporting MBS reception in inactive mode.

2/ add new IE to report “gNB support of MBS reception in inactive mode” in the PDU session setup/modify response transfer containers.


Proposal 2-4: To discuss which option (listed in R3-240352) to adopt for the issue when to send the “MBS assistance information”, and then to send the reply LS accordingly.
Conclusion:

One compromised solution is to add a new code point in the current MBS support IE. However, one company strongly object.
3.2.5. [ASN.1] Type of Multicast Common CU2DU Cell Information
There is an inconsistence between the tabular and the ASN.1 on the type of “Multicast Common CU2DU Cell Information”. Some companies propose changing the ASN.1, while others propose changing the tabular (it works as well: releasing both IE can be indicated by using the “No” branch in the inner CHOICE).
Proposal 2-5: To discuss whether to change the ASN.1 or the tabular concerning the misaligning type of “Multicast Common CU2DU Cell Information”.
Conclusion: Change the tabular i.e. remove the outer CHIOCE in Multicast Common CU2DU Cell Information
3.2.6. Introduction of transaction ID in Common message
R3-240262 proposes to add Transaction ID in all common message and also correct the ASN.1 for MBS Multicast Configuration Response IE to make the ASN.1 coding of MBS Multicast Configuration Response  IE and MBS Multicast Configuration Notification IE aligned.From the moderator point of view,the change is reasonable
Proposal 2-6: Agree the CR in R3-240262 
Conclusion: Agree the CR in R3-240262
3.2.7. Extending the “Common Configuration” to broadcast service

R3-240268 proposed extending the use of “Multicast Common Configuration” procedure introduced for multicast inactive reception to allow further extension to cover broadcast service as well.

Proposal 2-7: To discuss whether to extend the use of “Multicast Common Configuration” procedure to allow future extension to cover broadcast service as well (R3-240268/9).
Conclusion:
4  companies support and 2 companies object. One company has preference on keeping the current name
3.3. Broadcast RAN sharing
3.3.1. Removing text forgotten to delete
Many companies proposed that:
	If the Associated Session ID IE is included in the BROADCAST SESSION SETUP REQUEST message the NG-RAN node shall, if supported, take this information into account to determine whether MBS session resource sharing is possible, as specified in TS 38.300 [8].


Proposal 3-1: To agree with the change above.
Conclusion: To agree with the change above
3.3.2. CU Indicates DU that N3mb will be present

Some companies proposed introducing an indicator into F1AP, enabling the gNB-CU to indicate toward the (shared) gNB-DU that an N3mb tunnel toward this gNB-CU is already established or to be established. The motivation is that the shared gNB-DU prefers establishing F1-U tunnels for MRBs with this gNB-CU rather than other gNB-CUs.

Proposal 3-2: To introduce an indicator into F1AP, enabling the gNB-CU to indicate toward gNB-DU that an N3mb tunnel toward this gNB-CU is already established or to be established.
Conclusion: No consensus
If Proposal 3-2 is agreed, the next question is to take which CR as the baseline, since there are two CRs on this topic: R3-240097 and R3-240389.
Proposal 3-3: If Proposal 3-2 is agreed, to discuss whether R3-240097 or R3-240389 is taken as the baseline on this topic.
Conclusion: No consensus
3.3.3. Out of reception window when switching F1-U/NG-U tunnels

F1-U tunnels is switched due to various reasons, the PDCP SNs assigned for a packet delivered through the old F1-U and the new F1-U tunnel may change, which may make the PDCP SN of the new packet falling out of (old) PDCP receptions window. R3-240230 listed three methods toward this issue (some of which were also mentioned in R3-240266):
Solution for multiple cell-ID broadcast scenario:
1. Using the same MRB configuration on the new path as the old one, ensuring PDCP SN continuity on the new F1-U path. This requires the gNB-DU to inform the gNB-CU-CP of the first PDCP-SN to use, which is then forwarded to the gNB-CU-UP.

2. Implementing a different MRB configuration on the new path. That is the lower layer configuration controlled by the DU is reconfigured on the new path.

3. Leaving the solution to individual implementations,which may result in packet drops.
Solution for MOCN scenario:

1. Let the CU-UP guarantee the PDCP SN continuity

Proposal 3-4: To discuss and reach consensus on solution.
Conclusion: 

When F1-U(due to change of PLMN or NG-U switch) switch happens, there maybe packet loss due to that PDCP SN is not synchronized between different PLMNs.

But there is no consensus whether and how to address this issue. 
3.3.4. DU-initiated F1-U establishment
R3-240230 proposed a method to accelerate DU-initiated F1-U establishment: to introduce F1-U address at gNB-DUs directly in the initiating message (BROADCAST TRANSPORT RESOURCE REQUEST) sent from the gNB-DU toward the gNB-CU.
The moderator is sympathy with the motivation, but would like to point out an error in the CR R3-240231: the entire per-session message includes only one TNL address, rather than one address per MRB. The moderator would also like to remind companies that there is a prerequisite: gNB-CUs and gNB-DUs shall always manage MRB context (e.g. adding or removing MRBs) as usual even if F1-U is not established.
Proposal 3-5: To discuss whether to optimise the procedure of DU-initiated F1-U establishment that gNB-DU provides the F1-U address(es) at the beginning. If the answer is yes, R3-240231 should be revised to carry one set of F1-U information per MRB before agreeing it.
Conclusion: DU include DL TNL Address in-DU initiated F1-U establishment  procedure.
Whether any (extra) change on E1AP is needed depends on the outcome of P1-4 and thus is not proposed here.

3.3.5.  “F1-U not established” for location-dependent sessions

For location-dependent sessions, data from different PLMN may be used for different areas due to various reasons (e.g. some cells are shared while others are not). Therefore many companies proposed in R3-240263 that the “not established” indicator should be moved to another place to cover per-area indications.
Proposal 3-6: To move the “F1-U tunnel not established” indicator into “BC Bearer Context F1-U TNL Info” to cover per-session-area indications (R3-230264/5).
Conclusion: To move the “F1-U tunnel not established” indicator into “BC Bearer Context F1-U TNL Info” to cover per-session-area indications
3.3.6. User plane failure for broadcast service

Some companies proposed discussing how to handle the case that either N3mb or F1-U fails for a broadcast service. 
For N3mb failure, one company proposes to let CU-UP report the failure to CU-CP while another company thinks that CU-UP can not detect the failure since there is no UL IP address for NG-U tunnel and it should be the MB-UPF to report the user plane failure to MB-SMF.

Moderator has the sympathy that CU-UP could not detect the failure and thereby propose to contact SA2 and CT4.

Proposal 3-7: To send LS to SA2 to ask for the removal of NG-RAN triggered N3mb tunnel establishment triggered by NG-U failure and send LS to CT4 to ask for support of handling NG-U Path Failure for MBS traffic.( R3-240099, R3-240230).
Conclusion: send LS to CT4 and CC SA2 to ask for support of handling NG-U Path Failure for MBS traffic.
For F1-U failure, since there are both UL IP address and DL IP address allocated, the following 3 solutions are proposed

Option1: reuse the new Broadcast Transport Resource Request.A new cause value should be introduced to let CU-CP be aware of the failure of previous F1-U
Option 2: introduce a new F1AP Broadcast Context Notification Indication.The DU triggers this new procedure including an IE to inform that F1-U failed

Option 3: relying on CU UP. It relies on CU UP to detect the F1-U failure and it sends an E1 notification to CU CP to report the F1-U failure such as sending an E1 bearer context modification required when CU UP detects the F1U failure..
Proposal 3-8: To discuss whether and how RAN3 should do on the problem of F1-U failure for broadcast service (R3-240099, R3-240339).
Conclusion: The issue of F1-U failure is acknowledged by the group and further discussion is needed on how to resolve.Note this issue also exist in unicast service.
3.3.7. Remove the choice structure for the Mbs Service Area 
R3-240102 proposed to remove the choice structure for the MBS Service Area as below since MBS service area is only needed for location dependent service.

9.3.3.39
MBS Service Area

This IE contains the MBS service area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	
	
	
	
	

	>>MBS Service Area Information Location Dependent List
	
	1..maxnoofMBSServiceArea Information
	
	

	>>>MBS Area Session ID
	M
	
	9.3.1.111
	

	>>>MBS Service Area Information
	M
	
	9.3.3.40
	


Proposal 3-9: To discuss whether it is necessary to remove the Choice structure(R3-240102).
Conclusion: Remove the Choice structure(R3-240867)
3.3.8. Introduction of overall procedure for Broadcast session setup in RAN sharing scenario
One contribution proposes to add the overall procedures involving E1 and F1 for Broadcast MBS Session Setup for resource efficiency for network sharing.
Proposal 3-10: To discuss whether to introduce the overall procedure for Broadcast MBS Session Setup for network sharing. (R3-240651)
Conclusion: Introduce the overall procedure for Broadcast MBS Session Setup for network sharing.
3.4. Exchanging session status over XnAP

Some companies proposed enhancing XnAP to enable neighbour gNBs to exchange whether the inactive reception mode is turned on for each multicast session for each served cell.
Proposal 4-1: To enhance XnAP to enable neighbour gNBs to exchange whether the inactive reception mode is turned on for each multicast session for each served cell (R3-240098/R3-240230).
Conclusion: Explore other procedure to exchange whether the inactive reception mode is turned on for each multicast session for each served cell
3.5. Miscellaneous change not summarised above
There are some misalignments/error which are raised by companies as below:
The tabular name in 9.2.14.19 is updated as MULTICAST COMMON CONFIGURATION RESPONSE instead of “MULTICAST COMMON CONFIGURATION CONFIRM (R3-240232，R3-240262)

In ASN.1.change, “five5-TAC” to “fiveGS-TAC”(R3-240093,R3-240101)

In ASN.1 change “MBS-ServiceAreaInformationList” to “MBS-ServiceAreaInformationLocationDependentList”(R3-240093)
Proposal 5-1: Agree the above corrections.
Conclusion: Agree the first and second corrections. Further check the third change
The following contributions provide correction on stage 2 description, stage 3 procedure text or semantic description

R3-240090; Correction to TS 38.401 on NR MBS enh; ZTE, Qualcomm, CBN.
R3-240092; Correction to TS 38.473 on NR MBS enh; ZTE, Qualcomm, CBN.
R3-240100; Correction of MBS stage 2; Nokia, Nokia Shanghai Bell.
Proposal 5-2: Companies review and comments on the CR directly 
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defstyle note, comment [text.color=red];
defstyle note [line.color=red]; 
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//UE[unit];
//SourceDU[unit]:Source\ngNB-DU;
SourceCUCP[unit]:Source\ngNB-CU-CP;
SourceCUUP[unit]:Source\ngNB-CU-UP;

TargetDU[unit]:Target\ngNB-DU;
TargetCUCP[unit]:Target\ngNB-CU-CP;
TargetCUUP[unit]:Target\ngNB-CU-UP;

CN[unit];

//UE->SourceDU: \iMeasurementReport;
//SourceDU->SourceCUCP:UL RRC MESSAGE TRANSFER \n(\iMeasurementReport\i);
SourceCUCP>>SourceCUUP: \b1.MC BEARER CONTEXT MODIFICATION REQUEST\b
                        \pl>MC Forwarding Resource Request
                        (\c(blue)Request the last delivered MRB Progress\c());                      


SourceCUUP>>SourceCUCP: \b2.MC BEARER CONTEXT MODIFICATION RESPONSE\b
                        \pl>MC Forwarding Resource Response
                        (\c(blue)last delievered MRB Progress\c());
  
SourceCUCP->TargetCUCP: \b3.HANDOVER REQUEST\b
                        >MRB Progress Information(\c(blue)last delievered MRB Progress\c());

box TargetDU..CN: 4.Multicast MBS Session Context Establishment procedure (refer to section 8.15.1.2); 

TargetCUCP->TargetCUUP:\b5.BEARER CONTEXT SETUP REQUEST;
TargetCUCP>>TargetCUUP: \b5bis.MC BEARER CONTEXT MODIFICATION REQUEST\b
                        \pl>MC Forwarding Resource Request
                        (\c(red)available MRB progress request\c(), MC forwarding address request); 
TargetCUCP<-TargetCUUP:\b6.BEARER CONTEXT SETUP RESPONSE;
TargetCUCP->TargetDU: \b7.UE CONTEXT SETUP REQUEST\b
                      \pl>MRB ID
                      >MBS PTP Forwarding Tunnel Required
                      (\c(blue)last delievered MRB Progress\c());
TargetCUUP>>TargetCUCP: \b6bis.MC BEARER CONTEXT MODIFICATION RESPONSE\b
                         \pl>MC Forwarding Resource Response
                        (\c(red)oldest available MRB Progress\c(),
                        Xn-U DL Forwarding UP TNL Info);
TargetCUCP<-TargetDU: \b8.UE CONTEXT SETUP RESPONSE\b
                      \pl>Multicast F1-U Context Descriptor
;

box TargetCUCP..TargetCUCP: 9.Target gNB CU CP binds the Multicast F1-U Context Descriptor and the Xn-U forwarding address; 

TargetCUCP->SourceCUCP: \b10.HANDOVER REQUEST ACKNOWLEDGE\b
                        >MRB ID,Xn-U DL Forwarding UP TNL Info,\c(red)oldest avaiable MRB Progress\c();
//SourceCUCP->SourceDU:UE CONTEXT MODIFICATION REQUEST\n(\iRRCReconfiguration\i);
//SourceDU->UE:\iRRCReconfiguration;
TargetDU>>TargetCUCP:\b11.MULTICAST DISTRIBUTION SETUP REQUEST\b
                     \pl>MBS Multicast F1-U Context Descriptor
                     >MRB ID,DL TNL Address,
                     MRB Progress Information(\c(blue)last delievered MRB Progress\c());
TargetCUCP>>TargetCUUP: \b12.MC BEARER CONTEXT MODIFICATION REQUEST\b
                         \pl>MBS Multicast F1-U Context Descriptor
                        >F1-U DL TNL address, Xn-U Forwarding address
                        >MC Forwarding Resource Indication
                        (\c(blue)last delievered MRB Progress\c());
                                              
TargetCUUP>>TargetCUCP: \b13.MC BEARER CONTEXT MODIFICATION RESPONSE\b
;

TargetDU<<TargetCUCP:\b14.MULTICAST DISTRIBUTION SETUP RESPONSE;

TargetCUCP->SourceCUCP: \b15.HANDOVER REQUEST ACKNOWLEDGE\b
                        >MRB ID,Xn-U DL Forwarding UP TNL Info,\c(red)oldest avaiable MRB Progress\c();

SourceCUCP->SourceCUUP: \b      16.MC BEARER CONTEXT MODIFICATION REQUEST\b
                          \pl>MC Forwarding Resource Indication
                        (\c(red)oldest available MRB Progress\c(),
                        Xn-U DL Forwarding UP TNL Info)
                        ;
                        
SourceCUUP->SourceCUCP: \b       17.MC BEARER CONTEXT MODIFICATION RESPONSE;
                        
SourceCUUP>>TargetCUUP: \c(8,176,16)\b18.MRB data forwarding\c();
TargetCUUP>>TargetDU:\c(8,176,16)\b19.MRB forwarding/catch up data \c();
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