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 Introduction

In Aug RAN3 meeting we have got the following agreements or notes on RAN sharing for MBS

Misalignment between RAN WID and SA2 SID should be solved in RAN plenary.

Start drafting the LS to RAN, SA and SA2 to address the misalignment. 

NG-RAN shall be able to identify the MBS session signaling from different operators’ 5GCs aim at the same MBS session. The detail information is pending to SA2.

The same PTM radio resource can be allocated in a shared cell for transmission of the same MBS service provided by different operators.

The solution provided by RAN3 work on protocal in RAN sharing scenario should not have impact on Pre Rel-18 UE.
Meanwhile, we have got two updates from RAN plenary [1] and SA2 progress update [2] from Aug RAN3 meeting.
In this discussion paper, we aim to achieve progress in RAN3 based on agreements made in last meeting and also above two inputs.
 Discussion

 scope issue

RAN plenary meeting made the follow guidance RAN3 asked for in RAN97-e meeting:

1. Overall Description:

TSG RAN thanks RAN3 for the LS on the scope of resource efficiency for MBS reception in RAN sharing scenarios. 

TSG RAN considers that from technical point of view support of resource efficiency for MBS reception is beneficial regardless of the MBS session type (broadcast / multicast).

TSG RAN suggests RAN3 to focus on the work on the broadcast service for resource efficiency improvement for MBS reception in RAN sharing scenario, and to further coordinate with SA2 on the applicability of the solution to multicast service when needed. 

2. Actions:

To SA2 and SA:

TSG RAN kindly asks SA2 and SA to take the above information into account for their further work and coordinate with RAN and RAN3 if needed.

To RAN3:

TSG RAN kindly asks RAN3 to follow the suggestions above.
It is observed that RAN3 shall start by focusing on broadcast scenarios, and discussion on multicast is pending on SA2 decision (while further coordination is possible).

RAN3 start by focusing on broadcast session in network sharing.
Discussion on multicast session in network sharing is pending on SA2/SA's discussion and further coordination with RAN and RAN3.
 MBS service identification
In SA2 progress update to RAN, several alternatives were provided, mainly about how MOCN RAN nodes can identify the same MBS service by the information provided by 5GC, while some solutions can identify the MBS service is for MOCN RAN nodes based on configuration. SA2 also considers backward compatibility important (to work with Rel-17 UEs). Currently the alternatives on the table to identify multiple MBS broadcast sessions transferring the same content for different PLMNs:

single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI
TMGI with an additional MOCN flag 
different TMGIs with additional identifier 
RAN3 needs to provide our feedback from RAN's perspective.
4.Regarding the MOCN RAN sharing for broadcast, SA2 has several alternatives for this key issue#2. Some solutions assume MOCN RAN nodes can identify the same MBS service by the information provided by 5GC while some solutions can identify the MBS service is for MOCN RAN nodes based on configuration. SA2 considers backward compatibility with Rel-17 UEs as important. 

SA2 is discussing whether it is feasible to use a single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI, or with an additional MOCN flag in signalling from CN towards RAN, or different TMGIs with additional identifier for multiple MBS broadcast sessions transferring the same content for different PLMNs. 

Q7: SA2 would like to know if RAN considers any aspects of the proposed solutions for KI#2 as not feasible or desirable from RAN perspective? 

Options to identify multiple MBS broadcast sessions transferring the same content for different PLMNs include: 1/ single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI; 2/ TMGI with an additional MOCN flag; 3/ different TMGIs with additional identifier.
Not only SA2 shall consider backward compatibility, it shall be on the same level in RAN3 as well.
RAN3 considers backward compatibility with Rel-17 UEs as important. 

For which option to use, we need to check how TMGI is being used on Uu interface, therefore we dig into 38.331 spec to see how. TMGI on Uu interface could be an explicit value of TMGI as in service layer, or it can also be a shortened version by using PLMN index together with the serviceID (part of the TMGI), to save some overhead.
–
TMGI
The IE TMGI is used to identify the MBS session.

TMGI information element
-- ASN1START

-- TAG-TMGI-START

TMGI-r17 ::=                     SEQUENCE {

    plmn-Id-r17                      CHOICE {

        plmn-Index                       INTEGER (1..maxPLMN),

        explicitValue                    PLMN-Identity

    },

    serviceId-r17                    OCTET STRING (SIZE (3))

}

-- TAG-TMGI-STOP

-- ASN1STOP

	TMGI field descriptions

	serviceId

Uniquely identifies the identity of an MBMS service within a PLMN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [38]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.


We have the following observation that,
TMGI on Uu interface consists of two parts: service ID and PLMN specific ID.
PLMN info can be an index or full ID.

For the options we have the analysis as following:

1/ single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI. This would need network broadcast a special MNC within the TMGI, and the impacts to UE selection to PLMN is not clear. This might need further RAN2 evaluation. If achieving a single TMGI already is not a challenge to network implementation.
2/ single TMGI with an additional MOCN flag. It works with minimum Uu impacts. Not sure which PLMN info is being used in the TMGI, and it might have the same issue as option 1.
3/ different TMGIs with additional identifier. It seems this option is with the least impacts (e.g., independent TMGI allocation, independent Uu configuration), however UE needs to be aware of the association of the TMGIs at AS layer or Service layer as in analyses [3].
For single TMGI solution, the impacts to UE selection to PLMN is not clear.
From RAN3 perspective, option 3, i.e., different TMGIs with additional identifier, is the solution with least spec impacts in all level. 
RAN3 to support option 3, i.e., different TMGIs with additional identifier, as the baseline solution.
RAN3 to discuss the LS back to SA2 based on RAN3's observation.
 Impacts to NGAP operation for broadcast network sharing

Current there are following signaling for broadcast session on NGAP. Impacts to session management are evaluated 
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Broadcast Session Setup
	BROADCAST SESSION SETUP REQUEST
	BROADCAST SESSION SETUP RESPONSE
	BROADCAST SESSION SETUP FAILURE

	Broadcast Session Modification
	BROADCAST SESSION MODIFICATION REQUEST
	BROADCAST SESSION MODIFICATION RESPONSE
	BROADCAST SESSION MODIFICATION FAILURE

	Broadcast Session Release
	BROADCAST SESSION RELEASE REQUEST
	BROADCAST SESSION RELEASE RESPONSE
	


In session management there are plenty of information bits even it is the same broadcast service, e.g., QoS flow and profiles, Broadcast areas, and of course NG-U tunnels. That is to say, even the broadcast content is the same, the meta-data of it might still be different. We need a common understanding to deal with this.
# QoS flow and profiles

The most viable and easiest solution can be left network implementation, reusing the same PTM resources or not, if there are indeed misalignment.

If there are misalignment QoS flow and profiles for the same broadcast session, it can be left network implementation to decide whether reusing the same PTM resources or not.
# Broadcast areas

From different PLMN the broadcast area might be different, unless SA2 has updated understanding. If this happens, it should be easy to say for any network sharing mechanism defined in Rel-18, it is only for the overlapped broadcast area. For non-overlapping area, it should the same as legacy.

For any network sharing mechanism defined in Rel-18, it is only for the overlapped broadcast area.

# NG-U tunnel management
It can be quite straightforward to think one content source is good enough. However, the following scenarios can be considered:

IP multicast transmission on NG-U
service continuity during session release.
One easy proposal can be, for IP multicast transmission, it can be left to gNB implementation to join the multicast tree or not, since it is an IP layer behaviour.

For IP multicast transmission, it can be left to gNB implementation to join the multicast tree or not.
# session release

It should be a common understanding that even one PLMN releases the broadcast session, the broadcast context and resource is not, as long as at least one PLMN still holds the session.

gNB only release the broadcast session resources if all session from different 5GC of PLMNs initiate the session release.

 Conclusion
We have the following proposals:

Proposal 1
RAN3 start by focusing on broadcast session in network sharing.

Proposal 2
Discussion on multicast session in network sharing is pending on SA2/SA's discussion and further coordination with RAN and RAN3.

Proposal 3
RAN3 to support option 3, i.e., different TMGIs with additional identifier, as the baseline solution.

Proposal 4
RAN3 to discuss the LS back to SA2 based on RAN3's observation.

Proposal 5
If there are misalignment QoS flow and profiles for the same broadcast session, it can be left network implementation to decide whether reusing the same PTM resources or not.

Proposal 6
For any network sharing mechanism defined in Rel-18, it is only for the overlapped broadcast area.

Proposal 7
For IP multicast transmission, it can be left to gNB implementation to join the multicast tree or not.

Proposal 8
gNB only release the broadcast session resources if all session from different 5GC of PLMNs initiate the session release.
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 Annex - TMGI
// in 24008

10.5.6.13
Temporary Mobile Group Identity (TMGI)

The purpose of the TMGI element is for group paging in MBMS.

The TMGI information element is a type 4 information element with a minimum length of 5 octets and a maximum length of 8 octets. If octet 6 is included, then octets 7 and 8 shall also be included.

The content of the TMGI element is shown in Figure 10.5.154/3GPP TS 24.008 and table 10.5.168/3GPP TS 24.008.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Temporary Mobile Group Identity IEI
	Octet 1

	Length of Temporary Mobile Group Identity contents
	Octet 2

	MBMS Service ID
	Octet 3

Octet 4

	
	Octet 5

	MCC digit 2 
	MCC digit 1
	Octet 6*

	MNC digit 3
	MCC digit 3
	Octet 7*

	MNC digit 2
	MNC digit 1
	Octet 8*


Figure 10.5.154/3GPP TS 24.008: TMGI information element

Table 10.5.168/3GPP TS 24.008: TMGI information element

	MBMS Service ID (octet 3, 4 and 5)

In the MBMS Service ID field bit 8 of octet 3 is the most significant bit and bit 1 of octet 5 the least significant bit.

The coding of the MBMS Service ID is the responsibility of each administration. Coding using full hexadecimal representation may be used. The MBMS Service ID consists of 3 octets.

MCC, Mobile country code (octet 6, octet 7 bits 1 to 4)

The MCC field is coded as in ITU-T Rec. E.212 [46], Annex A.

MNC, Mobile network code (octet 7 bits 5 to 8, octet 8)

The coding of this field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. If a network operator decides to use only two digits in the MNC, bits 5 to 8 of octet 7 shall be coded as "1111".
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