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Introduction

The work item on Enhancements of NR Multicast and Broadcast services has been agreed in [2]. This RAN3 scope matches the ongoing discussions in SA2 concerning release 18 key issue 2.
SA2 has further concluded on the following solutions:

-
The AF may provide Associated Session ID (e.g. SSM used by AF) additionally to the NG-RAN nodes via 5GC so that the shared NG-RAN nodes can determine that the multiple broadcast MBS sessions are transmitting same content for the same MBS service (i.e., Soln#2 and Soln#7 SSM option), or  
-
The association of MBS session identifiers may be configured in NG-RAN, where there is no requirement on AF to provide associated session identifier.
At the last RAN3#119bis meeting, the following was agreed:

· WA: In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. (to be checked against the actual SA2 agreements / agreed CR text.)
· WA: Introduce an explicit indication to 5GC in case that NG-U resources are not setup. Details are FFS. 
· Support, for MOCN, sharing of F1-U resources among multiple broadcast MBS sessions with the same associated session ID

· WA: In case of RAN sharing with multiple Cell ID broadcast, the entity controlling the logical DUs decides which MRB-PDCP-ConfigBroadcast to provide on MCCH. Details are FFS.

And the following were left as open issues at RAN3#119bis for MOCN:

· Protocol impact(s) of the agreement of NG-RAN node implementation deciding the number of NG-U tunnels. 

· Whether the Associated Session ID is per TMGI per Area Session ID or whether can be included inside the MBS session ID and how the Associated session ID is managed for a location dependent MBS session.

· FFS whether the “configuration solution” to identify the same shared service (solution 24 of SA2 TR 23.700-47) has F1 protocol impact. 
· F1 supports establishment of a single broadcast context for multiple MBS sessions at the DU.

And the following were left as open issues at RAN3#119bis for shared DU:
· Whether shared DU sets up one of multiple F1-U tunnels
· Details of the entity controlling the logical DUs decides which MRB-PDCP-ConfigBroadcast to provide on MCCH 

This paper looks at the signaling impact on F1 interface related to this agreement and proposes some TP. 
Discussion
1. Protocol Impacts of NG-RAN node implementation deciding number of NG-U tunnels
Assume a RAN sharing with PLMN A, B and C and uses N3mb unicast transport. If NG-RAN node sets up 3 tunnels towards the three 5GC nodes, then if one or two N3mb fail the gNB can recover because it still receives the multicast data via the third PLMN.

If instead the NG-RAN has decided to setup only one N3mb and this N3mb fails, the gNB cannot deliver the broadcast data over the radio. Because the 5GC nodes are not aware of this situation, the only solution is for the gNB to be able to trigger the setup of a new N3mb. There are then 2 possible options:

· Reuse the multicast NGAP distribution setup procedure
· Introduce a new procedure for broadcast.

We think that reusing the existing NGAP distribution setup procedure creates issues because this procedure is tightly coupled with multicast distribution tree setup which is quite different than broadcast distribution tree setup:

· The AMF receiving the NGAP distribution setup request stores the NG-RAN node IDs from which it is received in order to be able to subsequently route the multicast activation requests 
· The AMF also keeps the NG-RAN node IDs for possible restoration

· The MB-SMFs also keep NG-RAN node IDs or possible restoration.

Reusing the existing NGAP distribution setup procedure for broadcast would simply confuse the AMF and MB-SMF.
We therefore propose to introduce a new NGAP Broadcast Session Transport Setup procedure. We note that SA2 already agreed such procedure in their CR 160 for TS 23.247 (tdoc S2-2303401).

Proposal 1: introduce a new NGAP Broadcast Distribution Setup procedure. Cf TP for TS 38.300 in annex A.
2. 
Encoding of Associated Session ID (in relation with location dependent shared broadcast sessions)
At RAN3#119bis, it was agreed:

· WA: In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. (to be checked against the actual SA2 agreements / agreed CR text.)
In the meantime, SA2 took similar decision. We propose to turn the above working assumption into an agreement:

Proposal 2: agree:

· In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. (to be checked against the actual SA2 agreements / agreed CR text.)
This also means that the encoding of MBS Session ID needs not be per Area Session ID and therefore can be done inside the MBS session ID as follows:
9.3.1.206
MBS Session ID

This IE uniquely identifies an MBS session.

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

	TMGI
	M
	
	OCTET STRING (SIZE(6))
	Encoded as defined in TS 23.003 [23].

	NID
	O
	
	9.3.3.42
	

	Associated Session ID
	O
	
	FFS
	


Proposal 3: agree to encode the Associated Session ID inside the MBS Session ID IE.

3. Single or multiple Broadcast Contexts for MOCN
In MOCN deployment, the shared CU receives the Associated Session ID from the three 5GC nodes in NG Broadcast Setup Request message. If the QoS received are different, it was agreed at RAN3#118 that gNB can select the one to use, implementation dependent. gNB can report success to 5GC and then configure the MRB PTM for the broadcast as gNB-CU decides. In split gNB, the gNB-CU-CP will configure correspondingly the CU-UP with suitable MRB PDCP configuration and send F1 Broadcast Setup Request with selected QoS to the DU for DU to configure lower layers.

One open issue left for the shared DU case is number of messages to send:

· Option 1: the gNB-CU sends multiple F1AP: BROADCAST CONTEXT SETUP REQUEST messages with different TMGI and same MBS RAN Sharing efficiency Information. 

· Option 2: the gNB-CU sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message includes a list of TMGIs and an MBS RAN Sharing efficiency Information

We think option 2 is simpler and has less impact. 

Proposal 4: for MOCN, the gNB-CU sends a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message including a list of TMGIs and Associated Session ID.
4. Shared DU: One or multiple F1-U tunnels

Similar as number of NG-U tunnels, the number of F1-U tunnels is an open question in the shared DU deployment scenario for which equivalent options are available:
· Option 1: F1-U tunnel with all CU UPA, CU UPB, CU UP C

· Option 2: only one F1-U tunnel 

· Option 3: one primary F1U and one backup F1-U

· Shared DU node implementation decision on how many F1-U tunnels to be set up.

Option 1 leads to huge redundancy with redundant data sent over all the F1-U interfaces. In contrast option 2 is risky.

Option 4 seems a good compromise. Option 4 simply requires that gNB-DU is able to trigger NG Broadcast Transport Setup procedure to setup N3 for the broadcast case but this is acceptable. 

One difference though is that one CU e.g. CU CP A could also serve non-shared DU. In that case it is preferred that F1-U tunnel with CU UP A is setup because the NG-U tunnel is already setup for CU UP A.

In order for DU to pick up the right F1-U tunnel is it useful if CU CP X can indicate to the shared DU if they also manage non-shared DUs.

Proposal 5: the CU CP indicates in F1AP Broadcast Setup Request whether it also serves non-shared DUs and it is left to shared DU implementation to decide how many F1-U tunnels to be setup.

5. Shared DU: Details of selecting the MRB PDCP configuration received from different gNB-CUs
Over F1 interface, in order to correlate the three Broadcast Session Request messages, each CU-CP should send the Associated Session ID to the shared-DU. This is illustrated in figure 1 below:
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Figure 1: Deployment Scenario – DU-shared, CU-not-shared, Multiple native TMGIs

Proposal 6: for shared DU, the CU-CP relays the Associated Session ID to gNB-DU in the F1 Broadcast Setup Request message.  Add the Associated Session ID in the F1 Broadcast Setup request messages.
In shared DU deployment, each non-shared gNB-CU-CP receives an NG Broadcast Setup Request message including possibly different QoS information. Each gNB-CU may derive different PDCP configuration out of it. This may lead to inconsistency. Even if same QoS is received, it cannot be guaranteed 100% that each CU-CP derives the same MRB PDCP configuration when receiving the NG Broadcast Setup Request message.

Observation 1: different or inconsistent MRB PDCP configuration may be derived by each CU-CP at Broadcast Setup.

If the MRB PDCP configurations sent by the CU-CPs are different, the DU cannot transmit one unified configuration or data over the air that is received by UEs of all PLMNs, and this fails the objective of this work item. 
In order to solve this, either the CU-CPs need to coordinate in advance, or the gNB-DU needs to arbitrate between different CU-CP configurations received. We think that the second option is more reasonable.
Proposal 7: the shared DU arbitrates if different MRB PDCP configurations are received from the different CU-CPs.
There are a priori two possible options:

Option 1: configuration solution: The operators have coordinated in advance the MRB PDCP configuration to be used.

Option 2: at RAN3#119bis, tdoc R3-231350 (CATT/CBN/China Telecom) proposed a more dynamic solution similar to shared CU UP.
Indeed, for the dynamic solution for multiple cell-ID broadcast scenarios, it may be difficult for different gNB-CUs to have the same flow to MRB mapping for the same MBS sessions since the gNB-CU from different PLMN are deployed separately. Since the Multiple Cell ID scenario is quite similar with shared CU-UP scenario discussed in Rel-17, we think the mechanism for Rel-17 shared CU-UP scenario could be reused,i.e. CU-CP informs DU whether DU could use the available configuration or requested configuration.
Option 2 in details:

The shared gNB-CU1 sends BROADCAST CONTEXT SETUP REQUEST message to the shared gNB-DU, providing MBS session ID, MRB configuration, and the new Requested Action for Multiple Cell-IDs Broadcast IE which includes three values: apply available configuration, apply requested configuration, apply available configuration if same as requested.
If the Requested Action for Multiple Cell-IDs Broadcast IE is set to：
-
"apply available configuration" The gNB-DU shall apply the existing PDCP configuration if the current PDCP configuration is available.
-
"apply requested configuration" If the MRB PDCP configuration is different, the gNB-DU will fallback to R17.i.e.the gNB-DU will allocate separate resources as requested by the gNB-CU and rebuild MRB with its own MRB PDCP configuration.

-
"apply available configuration if same as requested" The gNB-DU shall make use of the available MRB PDCP configuration only if the available MRB PDCP configuration is the same as the one requested by the gNB-CU.
The configuration solution may be too static in certain deployments because the broadcast session cannot be created in advance, so it may be difficult to coordinate about MRB PDCP configuration solution for a broadcast session which does not yet exist.

Proposal 8: RAN3 to select between configuration solution or a more dynamic solution based on Request Action for Multiple Cell-IDs IE similar to release 17 shared CU UP.  
Conclusion and Proposals
This paper has investigated the remaining open points for RAN Sharing and made following proposals:

1. MOCN related proposals
Proposal 1: introduce a new NGAP Broadcast Distribution Setup procedure. Cf TP for TS 38.300 in annex A. 
Proposal 2: agree:

· In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. (to be checked against the actual SA2 agreements / agreed CR text.)
Proposal 3: agree to encode the Associated Session ID inside the MBS Session ID.

Proposal 4: for MOCN, the gNB-CU sends a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message including a list of TMGIs and Associated Session ID.
2. 
Multiple Cell ID related proposals: 
Proposal 5: the CU CP indicates in F1AP Broadcast Setup Request whether it also serves non-shared DUs and it is left to shared DU implementation to decide how many F1-U tunnels to be setup.

Proposal 6: for shared DU, the CU-CP relays the Associated Session ID to gNB-DU in the F1 Broadcast Setup Request message.  Add the Associated Session ID in the F1 Broadcast Setup request messages.

Proposal 7: the shared DU arbitrates if different MRB PDCP configurations are received from the different CU-CPs.

There are a priori two possible options:

Option 1: configuration solution: the operators have coordinated in advance the MRB PDCP configuration to be used.

Option 2: at RAN3#119bis, tdoc R3-231350 (CATT/CBN/China Telecom) proposed a more dynamic solution similar to shared CU UP.
Proposal 8: RAN3 to select between configuration solution or a more dynamic solution based on Request Action for Multiple Cell-IDs IE similar to release 17 shared CU UP.  

Besides, a TP for draft CR for TS 38.300 for release 18 stage 2 is presented below to capture agreements for the baseline CR.
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16.10.6.x
Support of Resource Sharing across multiple Broadcast MBS sessions in RAN Sharing Scenario

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

NGAP supports resource sharing efficient scheme for broadcast delivery in RAN sharing. Such scheme enables the gNB to identify broadcast MBS sessions from different PLMNs providing identical content. The identification is based on information provided by the involved 5GCs in the Associated Session ID as specified in TS 23.247 [x]
If in the MBS Broadcast Setup Request message an Associated Session ID is received from a 5GC participating in RAN sharing, the gNB uses it to determine whether MBS Session resources can be shared with a broadcast MBS session(s) associated with the same Associated Session ID requested from another 5GC participating in RAN sharing.
The gNB applying this resource efficiency scheme,
-
may decide whether NG-U resources are established towards all involved 5GCs or only some of them.

-
resolves different QoS requirements or different S-NSSAIs received from the participating 5GCs in an implementation specific way.

Editor’s Note:
Whether specific text for location dependent MBS sessions is necessary is FFS.

If in the MBS Broadcast Session Release message an Associated Session ID is received from a 5GC participating in RAN sharing, the gNB determines if radio resources are to be released depending on whether there are other broadcast sessions based on same Associated Session ID for which resources are already allocated. 

The gNB may also trigger the NGAP Broadcast Distribution Setup procedure towards another 5GC participating in RAN sharing as specified in TS 23.247 to maintain NG-U resources as specified in TS 23.247 [45].
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