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1. Introduction
The SA2#154-e meeting sent a LS [1] on the expected RAN handover behaviour when zero resources are allocated but the network slice is indicated as supported in the cell as follows.
	SA2 is specifying the handling of network slices that have Area of Service (AoS) not matching deployed Tracking Areas. It is discussed that such network slices are indicated as supported uniformly over the TA to CN, but actually in some cells of the TA zero resources may be allocated. RAN feedback is welcome then on the expected handover behaviour when zero resources are allocated but the network slice is indicated as supported in the cell:
Q1: 	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?
Q2: 	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? 
Q3:	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).
Q4:	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?



This contribution provides our replies and the corresponding LS is provided in [2].
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For Q1, the NG-RAN has at least the following information to perform slice-aware handover procedures, after taking the radio quality as utmost information into account.  
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· The configuration of RRM policy ratio
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Figure 1 Structure of RRMPolicyRatio in TS 28.541

According to the definition of RRM policy ratio model in TS 28.541, there are three resource categories could be used by the member list defined by a certain S-NSSAI. For example, for those S-NSSAIs within the network slice area of service (AoS), the slice resources can be set properly, while for those S-NSSAIs outside of AoS, zero resources are configured. 
· The slice available resources exchange between the neighbour nodes
It is specified in TS 38.423 that in addition to the TAI support list exchange, the NG-RAN nodes could also exchange the slice resource status, which contains the amount of resources per network slice that are available per cell relative to the total NG-RAN resources. The definition of the slice available capacity IE is shown below.

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

	Slice Available Capacity
	
	1..< maxnoofBPLMNs >
	
	

	>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN

	>S-NSSAI Available Capacity List
	
	1
	
	

	>>S-NSSAI Available Capacity Item
	M
	1 .. < maxnoofSliceItems>
	
	

	>>>S-NSSAI
	
	
	9.2.3.21
	

	>>>Slice Available Capacity Value Downlink
	O
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity . Slice Available Capacity Value Downlink should be measured on a linear scale.

	>>>Slice Available Capacity Value Uplink
	O
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity. Slice Available Capacity Value Uplink should be measured on a linear scale.



Hence, the NG-RAN node outside of the AoS can report the high load value (i.e., no available capability) for those S-NSSAIs so that the receiving NG-RAN node within the AoS can prevent the UE from leaving the AoS for the indicated S-NSSAI. On the other hand, the NG-RAN node outside of the AoS can steer the UE entering into the AoS. 
Proposal 1: For Q1, RAN3 replies that the network can ensure the slice service area-aware handover or the steering via existing techniques. 


For Q2, currently when the network slice has zero resources configured, the associated PDU session would be rejected by the target NG-RAN node with cause value. If such PDU session needs to be retained during the connected mode connectivity, this would be a new NG-RAN behaviour, which requires further considerations as follows. 
· Whether to maintain the DRBs of a such retained PDU session;
· Whether/how to consider the retained PDU session during the subsequent handover procedure;
· Will the retained NSSAI would be considered as admission control, typically as indicated below, the cell with zero network slice resources configured shall reject the establishment of corresponding GBR QoS flows;
	[bookmark: _Toc114665157]5.7.1.10	UE-Slice-MBR enforcement and rate limitation
If a supporting RAN receives for a UE a UE-Slice-MBR (see clause 5.7.2.6) for an S-NSSAI from the AMF, the RAN shall apply this UE-Slice-MBR for all PDU Sessions of that UE corresponding to the S-NSSAI which have an active user plane if feasible. In particular, the RAN shall enforce this UE-Slice-MBR as follows:
· 1)	Whenever a request for a GBR QoS Flow establishment or modification is received, the RAN admission control shall ensure that the sum of the GFBR values of the admitted GBR QoS Flows is not exceeding the UE-Slice-MBR and, if the QoS Flow cannot be admitted, the RAN shall reject the establishment/modification of the QoS Flow.



·  Will the retained NSSAI has negative impacts on the active PDU sessions, e.g., in case the non-zero resources are allocated.  
Taking the above into account, and without clear benefits and requirements, the legacy reject procedure is preferred.  
Proposal 2: For Q2, 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. 


For Q3, as we discussed in [3], current location report control mechanism could allow the AMF to request the NG-RAN to report the UE’ presence in the Area of Interest (AoI) according to the location reporting reference ID which is an integer. The definition of area of interest IE is listed as specified in TS 38.413.

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

	Area of Interest TAI List
	
	0..1
	
	

	>Area of Interest TAI Item
	
	1..<maxnoofTAIinAoI>
	
	

	>>TAI
	M
	
	9.3.3.11
	

	Area of Interest Cell List
	
	0..1
	
	

	>Area of Interest Cell Item
	
	1..<maxnoofCellinAoI>
	
	

	>>NG-RAN CGI
	M
	
	9.3.1.73
	

	Area of Interest RAN Node List
	
	0..1
	
	

	>Area of Interest RAN Node Item
	
	1..<maxnoofRANNodeinAoI>
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	



From the table above, it can be observed that the AoI can be identified by TAI list, cell list or RAN node list. In addition, the User Location Information (ULI) is already included in many NGAP messages by using the TAI and the NCGI. Hence, we understand that the existing AoI/ULI can be used by the AMF to detect the entering or existing an AOI without any new mechanisms.
Proposal 3: For Q3, RAN3 replies that the existing AoI and/or the ULI mechanisms can be used to indicate the slice service area, i.e., there is no need to introduce S-NSSAI as AoI identifier. 


For Q4, a similar question is analysed in [3]. Currently there is no definition of the deactivated PDU session at the NG-RAN side. In our understanding, the NG-RAN would reject the PDU sessions where zero-resources are allocated as the UE is moving to an area where zero network slice resources are allocated. And we don't see clear benefits and requirements of the deactivated PDU session.
Proposal 4: [bookmark: _Hlk110032684]For Q4, RAN3 replies that the NG-RAN would reject but not deactivate the zero-resource PDU sessions. 
3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: OLE_LINK241][bookmark: OLE_LINK242]For Q1, RAN3 replies that the network can ensure the slice service area-aware handover or the steering via existing techniques. 
Proposal 2: For Q2, 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. 

Proposal 3: For Q3, RAN3 replies that the existing AoI and/or the ULI mechanisms can be used to indicate the slice service area, i.e., there is no need to introduce S-NSSAI as AoI identifier.

Proposal 4: For Q4, RAN3 replies that the NG-RAN would reject but not deactivate the zero-resource PDU sessions. 
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