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1. Introduction
In this contribution, we analyse several leftover issues on NGAP for MBS, including:
-	misalignments in NGAP
-	Inform ongoing Multicast Session fulfilled/not fulfilled to the core network
-	the delay issue for MRB configuration caused by setting the multicastHFN-AndRefSN IE. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Correction on misalignment issues over NGAP
Based on the agreement of RAN2 and current F1AP, E1AP specifications, the range of MRB ID was updated to INTEGER (1.. 512, ...). While in NGAP, the maximum value of MRB ID is still up to 32. So, the value of MRB ID in NGAP specification is misalignment.
Proposal 1: Update the MRB ID from INTEGER (1.. 32, ...) to INTEGER (1.. 512, ...).
In the RAN3#116 meeting, some MB-SMF related “transfer” IEs were changed to “OCTET STRING (CONTAINING xxxTransfer)” in the ASN.1 part, as R3-223971. However, the encoding of MBS Session Release Response Transfer IE in BROADCAST SESSION RELEASE RESPONSE message introduced by R3-223838 is not aligned in ASN.1 part, which is not transparent to the AMF as intended.
Proposal 2: Change encoding of MBS Session Release Response Transfer IE to “OCTET STRING (CONTAINING xxxTransfer)” in ASN.1 part.

2.2 Correction on not fulfilled Multicast QoS Flows
In Rel-17 MBS, for the ongoing Multicast Session, in case the RAN node cannot continue providing the service over radio in a cell due to e.g. not enough radio resources, there is no multicast specific procedure/message to provide the failure information to the core network.
Considering that there is an associated unicast QoS Flow for the multicast QoS flow, a simple way is to reuse the existing PDU Session Resource Notify procedure to inform CN about the failure of providing the service of the associated unicast QoS Flows.
Proposal 3: Clarify that if the QoS flows indicated to be not fulfilled or fulfilled are the associated unicast QoS Flows of MBS QoS Flows, the SMF shall, if supported, consider that the multicast service is not fulfilled or fulfilled.

2.3 Introduction of initial MBS QFI SN over NGAP
In the current specification, the multicastHFN-AndRefSN IE is introduced for the synchronization of the PDCP COUNT. Upon the UE receive the multicastHFN-AndRefSN IE, the UE will use it to set the initial value of the state variable of PDCP window, i.e. RX_DELIV. 
	multicastHFN-AndRefSN
Indicates an HFN and a reference PDCP SN associated to this HFN for multicast MRB PDCP window initialization as specified in TS 38.323 [5]. The value is composed of an HFN(MSBs) and a PDCP SN(LSBs). The size of the HFN part in bits is equal to 32 minus the length of the PDCP SN configured in pdcp-SN-SizeDL.


Note that the multicastHFN-AndRefSN IE is mandatory when MRB setup, as following shown:
	SetupOnlyMRB
	This field is mandatory present in case of multicast MRB setup. Otherwise, this field is absent, Need N.


Furthermore, from NG-RAN node’s view, the multicastHFN-AndRefSN IE is generated from DL MBS QFI Sequence Number of the first receiving packet. And to deal with the problem of how the gNB-CP configure the multicastHFN-AndRefSN IE, there were some agreements over E1AP achieved in the RAN3#116 meeting: 
	0. The gNB-CU-UP provides the HFN and reference SN of an MRB in the MC BEARER CONTEXT SETUP RESPONSE message. 
0. The gNB-CU-CP can trigger a MC Bearer Context Modification procedure to request the HFN and reference SN of an MRB. The gNB-CU-UP sends the HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message. 
0. Enable the gNB-CU-UP to trigger a MC Bearer Context Modification Required procedure to provide the HFN and reference SN


Based on the above progress, the NG-RAN node can configure MRB for the UE joined in the multicast session based on the first receiving packet successfully. Specifically, to ensure that the MBS QFI SN of the first packet within the PDCP receive window, the NG-RAN node may set the multicastHFN-AndRefSN IE to be equal to or less than the MBS QFI SN of the first receiving packet, which is the implementation by NG-RAN node. 
However, when the multicast session establishment, the above procedures definitely introduce extra delay for MRB configuration, and may also cause a large number of reconfiguration messages simultaneously. Based on the description in TS 23.247 V17.3.0, the NG-RAN are requested to configure radio resources for active MBS session before receiving multicast data, as below shown:
	[image: ] [image: ]Figure 7.2.1.3-1: PDU Session modification for UE joining Multicast MBS session

	7a.	If the MBS Session is active, the NG-RAN configures radio resources for MBS session.
8.	If the MBS Session is active, the NG-RAN node performs AN specific signalling exchange with the UE to configure the UE with radio resources for the multicast MBS session. If the NG-RAN does not support MBS and the MBS Session is active, radio resources are reconfigured for unicast transmission of the MBS data over the associated PDU session. As part of the AN specific signalling exchange, the N1 SM container (PDU Session Modification Command) is provided to the UE.


While for the first joined UE or no multicast data for a period of time, the NG-RAN will be disable to configure the radio resources (i.e. MRB) for the involved UEs due to unable to configure multicastHFN-AndRefSN IE. Based on this, the NG-RAN can configure MRB after receiving multicast data only. As a result, the NG-RAN cannot send the data directly and have to wait for configuring the MRB successfully, even if the multicast data has been received over the NG-U tunnel. 
Observation 1: MRB cannot be configured as expected during multicast session establishment procedure, and configuring MRB after receiving multicast data will lead to extra delay for data reception for UE.
In the current specification, during multicast session establishment, the NG-RAN node can respond failure to setup the requested multicast session, if the NG-RAN node doesn’t have enough radio resource to provide the multicast service, or configuration failure over Uu interface. While, according to the above discussion, the NG-RAN will response successful established MBS session to the CN but cannot configure MRB before receiving multicast data. In this case, the NG-RAN node cannot respond the admission control result of the multicast session based on whether the radio resource is allocated successful. According to the current specification, the NG-RAN node will be unable to notify the CN that it cannot provide services when the data arrives.
Observation 2: Configuring MRB after receiving multicast data make the NG-RAN node cannot perform admission control for the requested multicast sessions.
In this case, if the initial MBS QFI SN for the multicast QoS flow(s) can be indicated to the NG-RAN node, the NG-RAN node can configure MRB regardless of whether has been received packets over NG-U tunnel. Based on this, even when the first UE join, the NG-RAN node can also configure MRB to the UE. From the view of CN, the initial MBS QFI SN for the multicast QoS flow(s) can be set to be equal to or a bit less than the MBS QFI SN of the first packet transferred to the corresponding NG-RAN node, since the initial MBS QFI SN is only used for PDCP window initiation. To be more precisely, the MB-UPF can send the initial MBS QFI SN for the multicast QoS flow(s) via the existing Distribution Setup procedure, which is the only MB-UPF related procedure before the multicast data is sent. Compared with the PDU Session Setup/Modification related procedures, the Distribution Setup procedure only perform once for all UE joining, which is more suitable to provide the initial MBS QFI SN information. Thus, the procedure can be expressed as the following figure:
	
With initial MBS QFI SN
With initial MBS QFI SN
With initial MBS QFI SN



Proposal 4: Introduce initial MBS QFI SN in NGAP: DISTRIBUTION SETUP RESPONSE message to allow the NG-RAN node to configure MRB during multicast session establishment procedure.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
[bookmark: _Toc423020280]In this contribution, we discuss the other leftover issues on NGAP for MBS, and get the following proposals:
Proposal 1: Update the MRB ID from INTEGER (1.. 32, ...) to INTEGER (1.. 512, ...).
Proposal 2: Change encoding of MBS Session Release Response Transfer IE to “OCTET STRING (CONTAINING xxxTransfer)” in ASN.1 part.
Proposal 3: Clarify that if the QoS flows indicated to be not fulfilled or fulfilled are the associated unicast QoS Flows of MBS QoS Flows, the SMF shall, if supported, consider that the multicast service is not fulfilled/fulfilled.
Observation 1: MRB cannot be configured as expected during multicast session establishment procedure, and configuring MRB after receiving multicast data will lead to extra delay for data reception for UE.
Observation 2: Configuring MRB after receiving multicast data make the NG-RAN node cannot perform admission control for the requested multicast sessions.
Proposal 4: Introduce initial MBS QFI SN in NGAP: DISTRIBUTION SETUP RESPONSE message to allow the NG-RAN node to configure MRB during multicast session establishment procedure.
Then, the CR for all proposals is provided in [1].
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