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1 Introduction

CB: # 1_R18Slice

- Continue the discussion on open issues

- Focus on the reply LSs to SA2, split the work
(ZTE - moderator)

Summary of offline in R3-230810
Officially organized offline discussion
Please input your comments before official offline. 
The official offline discussion will held in the room delta sigma (-2 floor in Intercontinental ) at Wednesday morning , 08:00am-8:30am. 

Second round <TBD>, if needed.
2 For the Chairman’s Notes

<TBD>

Agree R3-23XXXX revised from R3-230453 Reply LS on Partially allowed/rejected NSSAI (Ericsson)

Agree R3-23XXXY revised from Reply LS on Support of network slices which have area of service not matching deployed tracking areas (Nokia, Nokia Shanghai Bell)
3 Discussion-Before official offline discussion
3.1 Partially allowed/rejected NSSAI 
3.1.1 Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful fr NG-RAN to get over NG-AP in all messages where the Allowed NSSAI is sent?

During the on line discussion, the following has been captured by Chair. 

Reply to SA2 that the Partially Allowed NSSAI may be useful while how to support it over NG can be discussed further in RAN3 normative phase, e.g., embedding with allowed NSSAI or a new separate IE.

Moderator suggest to confirm above into agreements.

It’s RAN3’s understanding the Partially Allowed NSSAI may be useful while how to support it over NG can be discussed further in RAN3 normative phase, e.g., embedding with allowed NSSAI or a new separate IE.
Q1: Does Company disagree the answer to Question 1 of Partially allowed NSSAI?
	Companies
	Yes/No
	Comments

	Huawei
	Disagree
	As indicated in R3-230405, in RAN side, there are already various slice related tools for RAN RRM policy, e.g., allowed NSSAI/RFSP/target NSSAI/RFSP etc. Any additionally introduced slice information should not increase the NG-RAN’s burden, and importantly, should avoid any erroneous consequences.

We expect the following questions to be further clarified by SA2 first, before answering this question. 


	
	
	

	
	
	

	
	
	


Additional views from company:
HW：Hence RAN3 would like to raise the following questions on the usage of the Partially Allowed NSSAI: 

a) Whether the Target NSSAI and Partially Allowed NSSAI could be signalled simultaneously to the NG-RAN node. And it was the case, what is the expected behaviour for the NG-RAN node? And will the Allowed NSSAI be signalled as well? 

b) Whether and how the Partially Allowed NSSAI would work together with the slice-based cell reselection? e.g., if it is considered as the UE’s Requested/Allowed NSSAI, or it is broadcasted as NSAG in the cell broadcast information.

c) Whether the Partially Allowed NSSAI would be associated with its own RFSP;

d) How the CN can trigger the paging for those S-NSSAI(s)in the Partially Allowed NSSAI, when the UE moves to the TA supporting the Partially Allowed NSSAI;

e) Whether and how the Allowed NSSAI should be updated when the UE moves to the TA supporting the Partially Allowed NSSAI;

f) Whether the UE-slice-AMBR would contain the S-NSSAI(s) included in the Partially Allowed NSSAI..

Q1a: Does Company agree to raise some questions to SA2?  If yes, which above questions can be raised?  
	Companies
	Yes/No
	Comments

	Huawei
	Yes
	All questions. 

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

3.1.2 Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI

Views from company  :
ZTE：It is not necessary to provide associated TA-list for each S-NSSAI in the Partially Allowed NSSAI. RAN aware the information via e.g. neighbor cell information.
Nokia： no, this is not needed because the NG-RAN knows already in which TAs each slice is supported.  
Huawei： For Question 2, RAN3 replies that no need to send the Partially Allowed NSSAI with the associated TA-list to NG-RAN node under the condition that the answer to Question 1 is “yes

E///：Signalling a Partially Allowed NSSAI with the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI is not necessary to enable the RAN to optimise RRM processes. For the purpose of mobility, the Target NSSAI and Target RFSP provide more useful information that help the RAN deciding where the UE should be moved

SS：If there’s no possibility that a TA supporting an S-NSSAI included in the Partially Allowed NSSAI but the network does not want to setup PDU session associated with such S-NSSAI in such TA, then it may not be needed to include the TA-list also for each S-NSSAI contained in the Partially Allowed NSSAI。
QC： Yes, it is beneficial for the NG-RAN node to know the Partially allowed NSSAI with the associated TA-list for each NSSAI, so that the NG-RAN node can make appropriate handover decisions

Moderator : The majority view is to not to provide associated TA-list for each S-NSSAI in the Partially Allowed NSSAI. The Moderator would suggest to use the following as answer to Q2:

It is not necessary to provide associated TA-list for each S-NSSAI in the Partially Allowed NSSAI. RAN aware the information via e.g. neighbor cell information.

Q2: Does Company disagree the answer to Question 2 of Partially allowed/rejected NSSAI?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

3.1.3 Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?

Views from companies: 

ZTE: It is possible for RAN to deactivation the PDU session. In current specification, RAN is able to notify Core about QoS requirements of GBR service in PDU sessions can not be meet via e.g. PDU Session Resource Notify message. It is Core to decide and trigger PDU session release via e.g. PDU Session Resource Release message. 

In current specification, there is no mechanism for RAN node to enforce deactivation of the UP resources of PDU sessions. When received PDU session release request from Core, RAN node will delete the configuration and resource of the PDU session in RAN.

Regarding trigger reporting of entering or exiting a S-NSSAI area of support to AMF, it is our understanding the Location Reporting Procedure is not necessary to be used for this purpose. It is possible for RAN to provide a new cause value e.g. S-NSSAI supported with zero resource in PDU Session Resource Notify message. In this way, the Core is aware the UE exiting a S-NSSAI area of support

Nokia：Knowing that a slice is partially allowed informs the NG-RAN that it needs a special handling of the associated PDU sessions: moving from a supporting TA of the RA to a non-supporting TA the gNB should indicate to the 5GC that the slice becomes not supported so that 5GC can either deactivate or release the PDU session. If the change of TA involves an inter-gNB handover, the 5GC is already implicitly made aware through the NGAP Path Switch Request. If instead the change of TA happens intra-gNB, another NGAP message has to be used for the reporting to 5GC such as an NGAP PDU Session Notify. Conversely, when the UE moves again from a non-supporting TA into a supporting TA, this has to be signalled to the 5GC with similar messages

Huawei：For question 3, RAN3 replies that it is not expected to deactivate the PDU session due to the potential high RAN impacts.

E///：The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.

For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.

With respect to the triggering of entering or exiting a S-NSSAI area of support to AMF, it is already possible for the AMF to configure Location Information Reporting at the RAN, where the Area of Interest may be identified by a set of TAs where one or more partially allowed network slice is supported
SS:Current spec seems to have already supported to deactivate the PDU session or trigger reporting of entering an S-NSSAI area of support to AMF without RAN3 spec impact
QC：Yes, it is feasible for the NG-RAN node to leverage the Partially Allowed NSSAI (if received from AMF) to make appropriate handover decisions. NG-RAN can also take the Partially Allowed NSSAI into account and use location reporting procedures to inform AMF (which informs the SMF) upon entering or exiting a S-NSSAI area of interest. SMF can then deactivate the PDU session if needed

The Moderator think the question could further split into two parts:

Q3_Issue 1: Whether the NG-RAN node is able to leverage the received Partially Allowed NSSAI to deactivate the PDU session ?

Q3_Issue 2: Whether the NG-RAN node is able to leverage the received Partially Allowed NSSAI to trigger reporting of entering or exiting a S-NSSAI area of support to AMF?

3.1.3.1 Q3_Issue 1: Whether the NG-RAN node is able to leverage the received Partially Allowed NSSAI to deactivate the PDU session ?

The Moderator suggest to use following as answer :
The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.

For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.
Q3: Does Company disagree the answer to Question 3 issue 1 of Partially allowed/rejected NSSAI?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.1.3.2 Q3_Issue 2: Whether the NG-RAN node is able to leverage the received Partially Allowed NSSAI to trigger reporting of entering or exiting a S-NSSAI area of support to AMF?

During on line discussion, same issue was discussed in the LS about Support of Network Slices which have Area of Service not matching deployed Tracking Areas.

In general there are three approaches on the table. 

Approach 1: Using path switch request or PDU session resource notify procedures 

Approach 2: Using location report procedure

Approach 3: Hybrid ( approach 1 + approach 2) 
Moderator suggest companies to provide views on above approaches.

Q4: Please Company provide view on the approaches ?
	Companies
	Approach 1/2/3
	Comments

	Huawei
	Approach 2
	This approach comes free. 

	
	
	

	
	
	

	
	
	


3.1.4 Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI.
Views from company  :
ZTE：Based on reading solution 29 in the TR, it is our understanding provide rejected S-NSSAI information does not add extra benefit on top of partial allowed S-NSSAI. In addition, it is hard to NG-RAN node to understand the reason of the reject. For example, the S-NSSAI may rejected by Core network due to policy reason.

Nokia:  Yes, the S-NSSAI rejected partially in the RA should be made available to the NG-RAN to enable steering the UE to bands supporting the S-NSSAI. The S-NSSAI rejected partially in the RA should be sent in all NGAP messages where the Allowed NSSAI is currently sent.

HW：For Question 4, RAN3 replies that there is no need to make the Partially Rejected NSSAI available to the NG-RAN
E///: The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.

For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.

With respect to the triggering of entering or exiting a S-NSSAI area of support to AMF, it is already possible for the AMF to configure Location Information Reporting at the RAN, where the Area of Interest may be identified by a set of TAs where one or more partially allowed network slice is supported
SS：More explanation is needed on whether to signal new rejected S-NSSAI with cause code ‘partially in the RA’ to RAN
QC：es. Similar to Partially Allowed NSSAI, it can be useful if the S-NSSAIs of the Rejected S-NSSAI for part of the RA are made available to NG-RAN
Moderator : No consensus during on-line discussion. The Moderator would suggest to use the following as answer to Q4:

No consensus on whether to introduce Rejected S-NSSAI in RAN3.

Q5: Does Company disagree the answer to Question 4 of Partially allowed/rejected NSSAI?
	Companies
	Yes/No
	Comments

	Huawei
	
	We can reply to SA2 that the rejected S-NSSAI is not needed. 

	
	
	

	
	
	

	
	
	


3.2 Support of Network Slices which have Area of Service not matching deployed Tracking Areas 
3.2.1 Question 1: Can the handover be optimized/enhanced to prevent the UE from leaving the network slice service area or steer the UE so it is entering into the network slice service area? 
During the on line discussion, the following has been captured by Chair. 

RAN3 replies that handover can be used to keep the UE in the network slice service area or steer the UE to enter the network slice service area as long as radio conditions allow it and reusing the existing mechanism.

Moderator suggest to confirm above into agreements.

Q6:  Does Company disagree the answer to Question 1 of AoS?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

3.2.2 Question 2: Should the PDU sessions be handed over anyhow to a cell where its network slice has zero resources configured (i.e. no data transmission can happen for the PDU sessions of the network slice) i.e. can such PDU session be retained upon connected mode mobility? 
Views from company  :

ZTE:In current specification, there is no PDU session retain mechanism without data transmission in RAN. In case of a PDU session handover to a cell with zero slicing resource configured, RAN would not keep the PDU sessions

In addition, regarding the PDU session resuming when the UE moves back to Area of Service (AoS), it is assumed that NAS layer will control the PDU session resuming. As can be seen in the conclude part of key issue 3, either the core network or UE aware the S-NSSAI availability after registration. Then either UE or core network will enforce PDU session resuming when the UE move back to Area of Service (AoS). There is no extra RAN impact for PDU session resuming

Nokia：for a UE handed over to a cell with zero resources, the (target) gNB should release the PDU sessions resources and inform the 5GC using the Path Switch Request or PDU Session Notify messages possibly adding a new cause value or IE. The 5GC can then decide whether to retain the PDU session or release it.  

E///: If an handover request includes PDU session resources for PDU sessions associated to S-NSSAIs not supported by target NG-RAN, the target NG-RAN node shall reject admission of such PDU session resources. If the S-NSSAI is supported by the target NG-RAN, it is purely up to NG-RAN implementation whether a PDU Session of a network slice is handed over to a target cell where no resources are available for that network slice.  It is not the NG-RAN task to retain or remove a PDU Session, hence whether, after active mode mobility, a PDU session of a slice for which no resources are allocated in a target cell can be retained or not is out of RAN3 scope and up to CN implementation/policies 。

SS：To answer Q1 and Q2, if the case that some cells of the TA are allocated with zero resources for a specific slice may happen (at least OAM configuration does not preclude such possibility), anyway some solutions are needed to maintain the slice service continuity as much as possible. Since RAN3 has not discussed any solution yet, it is better to provide the status of the current spec and reply that RAN3 could work on solutions further.

QC：Yes, the PDU sessions can be handed over to a cell where its network slice has zero resources configured. In such a scenario, the NG-RAN should retain the PDU session and not release it. This is because the UE might move shortly into an area with resources configured for that slice and the PDU session would have to be re-established in case the PDU session was released. 
HW：RAN3 replies that the PDU sessions should be rejected when its associated network slice has zero resources configured, i.e. such PDU sessions cannot be retained upon connected mode mobility. And RAN3 does not see the need to retain such PDU sessions.

Moderator: Based on the current specification, there is no mechanism in RAN to retain PDU session, whether retain in Core side can be decided by SA2, then the Moderator suggest to use the follow as answer: 

RAN3 replies that the PDU sessions should be rejected when its associated network slice has zero resources configured, i.e. such PDU sessions cannot be retained upon connected mode mobility. And RAN3 does not see the need to retain such PDU sessions.
Q7: Does Company disagree the answer to Question 2 of AoS?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

3.2.3 Question 3: if Area of Interest reporting is configured to let the CN know when the UE is outside the area when the area is the AoS of the S-NSSAI, can the AoI be identified by the S-NSSAI? (I.e. the S-NSSAI is used as AoI identifier to mean where resources are allocated for the S-NSSAI) 
During the on line discussion, the following has been captured by Chair. 

Continue the discussion on Q2 and Q4 (comparing two solutions above), while take the answer to Q3 is no.

Moderator suggest to confirm above into agreements.

If Area of Interest reporting is configured to let the CN know when the UE is outside the area when the area is the AoS of the S-NSSAI, it is RAN3’s understanding that there is no need to use S-NSSAI as indicator for AoI.
Q8: Does Company disagree the answer to Question 3 of AoS?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

Moderator’s summary:

For chairman notes:

3.2.4 Question 4:Can RAN trigger, if configured to do so, the release of the PDU Sessions or deactivation of the UP resources of PDU sessions according to policy as the UE is moving to an area where zero resources are allocated to their network slice 
Views from company  :
ZTE:It is possible for RAN to deactive the PDU session. In current specification, RAN is able to notify Core about QoS requirements of GBR service in PDU sessions can not be meet via e.g. PDU Session Resource Notify message. It is Core to decide and trigger PDU session release via e.g. PDU Session Resource Release message. 

In current specification, there is no mechanism for RAN node to enforce deactivation of the UP resources of PDU sessions. When received PDU session release request from Core, RAN node will delete the configuration and resource of the PDU session in RAN.

Nokia：same answer to Q2
E///:The NG-RAN is able to notify the release of a PDU Session to the AMF or to remove a DRB, hence removing UP resources for it, at any point in time and possibly as a consequence of a configured policy 

QC：No, we prefer the SMF to handle the release of PDU sessions or deactivation of the UP resources of PDU sessions, just like it is handled in the case of Local Area Data Network (LADN). When SMF is informed that the UE is outside the AoI as identified by the S-NSSAI, the SMF shall release the PDU Session or deactivate the user plane connection for the PDU Session with maintaining the PDU Session-

HW：RAN3 replies that the NG-RAN would reject but not deactivate the zero-resource PDU session.
SS:The current spec has already supported for NG-RAN node to initiate to release the PDU session by means of RAN initiated UE Context Release Request procedure, but whether to use it in case of NS AoS mismatching depends on whether the PDU sessions for slices with zero resources allocated can be retained during mobility.

The moderator: In current specification,  gNB could notify SMF to release the PDU session. The new policy (to deactivation of PDU session ) is hard to introduce benefit on top of current mechanism.The question is actually the same as Q3_issue 1 of partially allowed NSSAI.
Therefore the Moderator suggest to re-use the following as the answer: 
The RAN is responsible for admission/rejection/removal of PDU Session resources. Current specifications already enable the RAN to notify that PDU session resource(s) for a given UE are released. Furthermore, the AMF can request the NG-RAN to release already established PDU session resources for a given UE.

For PDU session resources associated to S-NSSAIs not supported by a serving/target cell in an NG-RAN, the serving/target NG-RAN node shall reject admission of such PDU session resources.
Q9: Does Company disagree the answer to Question 4 of AoS?
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Moderator’s summary:

For chairman notes:

3.3 Other issues
Q10: If any issue missing, companies are invited to list below
	Companies
	Comments
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