SA WG2 Temporary Document

Page 4

3GPP TSG-SA2 Meeting # 147E (e-meeting)
S2-2107201
Elbonia, Oct 18 - 22, 2021

Source: 
Ericsson


Title:
Scalability and performance issue 
Document for:
Discussion/Agreement

Agenda Item:
8.9
Work Item / Release:
5MBS / Rel-17


Abstract of the contribution: This paper discusses the implication of SMF informing NG-RAN of the joined UE without UP activation and propose the possible way forward to mitigate the scalability issue as well as the performance issue
1 Discussion

1.1 Scalability issue due to PDU Session UP activation required for SMF to inform NG-RAN of joining/joined UEs

In SA2#146E, S2-2105652 raises the scalability issue due to UP activation required in the PDU Session signaling for SMF to inform the NG-RAN of the UE joining or the joined UE(s), see NOTE 2 and NOTE X below:
7.2.1.3
Multicast session join and session establishment procedure
…

NOTE 2: If the PDU Session UP activation is rejected by NG-RAN (e.g. due to the number of UEs in a cell reaching the allowed limit), the UE join will fail thus not able to receive MBS data. 
7.2.5.2 MBS session activation procedure
…
NOTE X: If the PDU Session UP activation is rejected by NG-RAN (e.g. due to the number of UEs in a cell reaching the limit), the joined UE will not be able to receive MBS data.
However, during the SA2#146E meeting discussion, a view was expressed that PDU Session UP activation is not triggered for the SMF to inform the NG-RAN of the joining/joined UEs, see NOTE 4 below, and EN is added for the implications.   
7.2.1.3
Multicast session join and session establishment procedure

…

7.
SMF responds to AMF through Nsmf_PDUSession_UpdateSMContext response (N2 SM information (PDU Session ID, MBS Session ID, [updated PDU Session information], [mapping information between unicast QoS flow(s) and multicast QoS flow (s)]), N1 SM container (PDU Session Modification Command)) to:

-
create an MBS session context for the indicated MBS session in the RAN, if it does not exist in the RAN already; and

-
inform the NG-RAN about the relation between the multicast context and the UE's PDU Session context by including the MBS session ID and the mapping between the multicast QoS flow(s) and associated QoS flow(s). 

…
NOTE 3:
Detailed information included in N2 SM information will be aligned with by RAN WG3. 

NOTE 4:
A PDU Session UP activation is not triggered by message 7 if it only includes information related to the multicast session and associated QoS flows and is received by an MBS capable NG RAN node.
Editor's Note: The implication of not triggering PDU Session UP activation in NG-RAN when SMF informs the NG-RAN of UE join requires RAN collaboration.
Editor's note: Possible PCF interactions related to the multicast QoS flows are FFS.
[Observation-1] Per TS 23.247, PDU UP activation is not required for SMF to inform NG-RAN of the joining/joined UEs for an MBS Session. In addition, text in NOTE 4 should be normative.

[Observation-2] In clause 7.2.5.2 (MBS session activation procedure), PDU Session UP activation is required for the SMF to inform NG-RAN of the joining/joined UEs for an MBS Session. Therefore, there is an inconsistency between UE join procedure and MBS Session activation procedure.
1.2 Implication of not triggering PDU Session UP activation when SMF informs NG-RAN of joining/joined UEs for an MBS Session

Per TS 38.413, PDU Session signaling between SMF and NG-RAN mandates UP activation, see below for an example of N2 SM Info for PDU Session Resource Setup Request.

9.3.4
SMF Related IEs

9.3.4.1
PDU Session Resource Setup Request Transfer

This IE is transparent to the AMF.

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

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one Non-GBR QoS flow is being setup and is ignored otherwise.
	YES
	reject

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	…
	
	
	
	
	
	

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	….
	
	
	
	
	
	


[Observation-2a] PDU Session UP resource is the prerequisite for PDU Session signaling between SMF and NG-RAN. Following the SMF/PDU Session concept, NGAP always associates a PDU Session Resource with UP transport resources on N3 and Uu.
[Implication-1] If PDU Session UP activation is not triggered as in [Observation-1], there will be implications, e.g. 

· Existing PDU Session signaling cannot be reused for SMF to inform NG-RAN of the joined UEs for an MBS Session (which has been used as one of the main arguments for the SMF-centric approach during the TR conclusion phase). Existing PDU Session signaling cannot be reused for setup of associated QoS Flow(s) either.

· The UE join procedure and the MBS Session Activation procedure for IDLE UEs would have to work without NGAP PDU Session Resource signalling. 

1.3 Performance issue (call setup time for large group)
In clause 7.2.5.2 (MBS session activation procedure), the SMF assembles a list of potential candidate UEs (w/o NG-U/N3 established for the associated PDU Session) and the list to the AMF(s) holding the UE Contexts for those UEs. Then AMF processes the UE list and determines the paging area for group paging.
[Observation-3] With growing numbers of UEs, signaling and processing the candidate UE lists for paging may consume valuable time.
In clause 7.2.5.2 (MBS session activation procedure), PDU Session UP activation is required as captured in [Obsevation-2].
[Observation-3a] With growing numbers of UEs, establishment of associated PDU Session Resources will consume valuable time. It will occupy resources which may be unnecessary. The RAN admission control may cause PDU session resource establishment failure, which will lead to the situation that UE cannot receive data of joined MBS sessions.
1.4 Solutions Alternatives

The following alternatives have been identified:

· Alternative-1 Introduce signaling only interaction between SMF and NG-RAN for PDU Session 

· Major impact on PDU Session design principle, and almost all the procedures related to multicast MBS Session need to be reworked, e.g.

· UE joining

· UE leave

· MBS Session Activation/Update

· Major impact on SMF

· Major impact on NG-RAN (exact impact needs RAN input)
· Alternative-2 Involve the AMF in the MBS Session management 

· This alternative was proposed in S2-2100343 in previous meeting (SA2#143E), below is an excerpt:
[Proposal-1] It’s proposed to revisit the conclusion and involve AMF in MBS Session management, but UE join is still received in the SMF, i.e. the SMF informs the AMF of UE join, and the AMF discovers/select MB-SMF, interacts with MB-SMF.
Justifications in S2-2100343 (e.g. future-proofness, consistent procedures and simplicity for homogeneous support) are still valid, additionally, 

· PDU Session UP activation is not required as expected in [Observation-1].
· The issue that SMF needs to check UE subscription data “MBS subscription data” can be avoided
Please also note, during the TR conclusion phase, “not impacting on AMF” has been another justification for SMF-centric approach, however, such justification is not valid anymore, e.g. AMF is impacted to support new service operation Namf_MT_enableGroupReachability.

· Alternative-3 AMF handing UE join/leave request from UE, SMF not involved for homogeneous support

This is Ericsson solution #2 in TR 23.757.

Same benefit as captured in S2-2100343 of Alternative-2. 

Additional benefit: the requirement on AF to provide DNN/S-NSSAI in Service announcement can be avoided, because AMF can obtain the DNN/S-NSSAI from MB-SMF which is from AF or mapped by NEF. 
· Alternative-4 An enhanced solution for homogenous support 
In this alternative, the AMF is aware of UE join information, so that AMF can constantly prepare the paging information for the joined UE. The AMF may need to provide UE join information to NG-RAN. In this way, activating the associated PDU Session’s UP at MBS Session activation is not always needed.
· When UE joins or leaves an MBS Session, SMF provides UE join info or UE leave information also to AMF. 
· The AMF subscribes to MB-SMF for the event of MBS Session activation when the SMF informs the AMF of the first UE joins the MBS session. The AMF unsubscribes to MB-SMF for the MBS session when the last UE in AMF leaves the MBS session.
· When the joined UEs change the CM state, the AMF constantly prepares paging information towards RAN in advance along the knowledge of joined UEs (and respective paging strategies).
· At MBS Session Activation, the MB-SMF notifies the AMF of MBS Session activation:
· For CM-IDLE UEs, AMF will page the UEs (both group and individual paging) based on the prepared paging information.
· If there are CM-CONNECTED UEs in NG-RAN, AMF sends NGAP Activation Request to the NG-RAN, so that the NG-RAN can allocate radio resource for the MBS session. NG-RANs may also perform paging for the RRC-INACTIVE UEs.

· When receiving Service Request from the UE, if the AMF has the knowledge of the UE join information, the AMF provides the UE join information to the NG-RAN, to enable the NG-RAN to include the UE into the multicast session distribution list. The AMF may also update SMF if the associated PDU session UP needs to be established (e.g. individual delivery is required).
1.5 Possible way forward

Both Alternative-2 and Alternative-3 will require quite some update on the specification, and in our view, such effort is worthwhile because the MBS solution (including the foreseen solution for the enhancement in Rel-18) for homogeneous deployment can be greatly simplified.
However, considering that Rel-17 has progressed sufficiently, the following is proposed aiming to mitigate the scalability issue and to avoid introducing new PDU Session signaling which does not require UP resource (thus minimizing the system impact):
[Proposal-1] It is proposed to consider Alternative-4. 
Regarding whether the scalability and performance issues should be addressed in Rel-17, or Rel-18,
[Proposal-2] It is proposed to address the scalability issue and performance issue in Rel-17 to have a decent MBS solution.

2 Proposal

[Proposal-1] It is proposed to consider Alternative 4.
[Proposal-2] It is proposed to address the scalability issue and performance issue in Rel-17.

The proposed update in S2-2107192 shows how the main changes will look like. There may still be aspects to be completed, therefore it is proposed to endorse the principles of S2-2107192.
[Proposal-3] It is proposed to endorse the principles which can be used in baseline for further work if needed.   
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