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1   Introduction
At RAN3#96 it was agreed that the gNB will indicate the slices it supports in the NG Setup Request message.

The gNB can also later on indicate an update of the slices it supports in a gNB Configuration Update message.

At last RAN3#97, tdoc [3] proposed that gNB indicates whether the support of a slice is “temporarily unavailable”.

By default, it is assumed that a slice which is not signaled explicitly as “supported“ in the NG setup request message is “not supported” or said differently “unavailable”.
It was questioned what is the usefulness for a gNB to indicate to the AMF the distinction between a slice which is “temporary” unavailable compared to or “permanently” unavailable. 

This paper investigates this issue.
2   Description

Intention of the SA2 “temporarily unavailable” slice concept in TS 23.501 [2]
In order to investigate of the concept of “temporary unavailable” slice impact RAN, we first need to understand how SA2 envisioned it. 

The following statement can be found in [2]:

(C) The serving AMF shall return to the UE the Allowed NSSAI. It may also indicate to the UE for Requested S-NSSAI(s) not included in the Allowed NSSAI, whether the rejection is permanent (e.g. the S-NSSAI is not supported in the PLMN) or temporary (e.g. the S-NSSAI is not currently available in the Registration Area).

From the above statement, it is not crystal clear if the concept of temporary unavailability is related to “time restriction” or to “spatial restriction”. By default, it could be considered for both.
The common denominator seems to be that:

· If a S-NSSAI has been “temporarily rejected”, the UE could still include it in the next Registration Update message (being based on time – for periodic update – or being based on spatial for moving to an adjacent TA);

· In contrast if a S-NSSAI has been “permanently rejected, the UE would typically not include it at a subsequent Registration Update but only at a next power cycle.  
That could be used to differentiate e.g. a slice 1 temporarily disabled a few hours for maintenance reasons, compared to a slice 2 not available at all in the network. The UEs would still be able to use slice 2 at a future date once introduced in the network. The use of slice 2 by UEs would then happen progressively as they cross a power cycle.

Can we extend SA2 solution for “temporary unavailable” slice to RAN

If a slice is detected as unavailable in a gNB, this obviously does not mean that the slice has become unavailable as well in an adjacent gNB, or any other gNB of the registration area.

From that viewpoint, there seems no justification to prevent the UE for attempting again the S-NSSAI at the next Registration Update, regardless this registration update takes place in the same gNB or an adjacent gNB belonging to the same TA or even another TA.
Observation 1: the SA2 solution for “slice unavailability in the core network” does not apply to the slice unavailability in the RAN.
Different handling must therefore be applied when a slice becomes unavailable in RAN. Examples are provided here-below based on two unavailability cases mentioned in [3].

How to handle a slice unavailable due to partial NG-RAN node failure
Due to slice isolation, one particular slice could become unavailable in a gNB in case of partial node failure. However, this unavailability would be temporary from a “spatial” perspective and as explained above, there is no advantage for gNB to signal this unavailability to AMF and to restrict the registration procedure.
Moreover, assuming that the recovery time is short, one can consider any unavailability in RAN as a “temporary” unavailability from the timing perspective as well.

Observation 2: After NG Setup procedure has taken place, no benefit is foreseen to signal to the AMF a RAN slice temporarily unavailable due to a partial node failure before the node recovers.

How to handle a slice unavailable due to congestion in the NG-RAN node
If the unavailability case is a congestion case, other solutions are foreseen by 3GPP. According to the latest agreements between SA1 and RAN2, the slice will be one of the factors accounted to determine the access categories. If a slice becomes temporarily congested in the gNB, it is much more efficient to start reducing the traffic on the slice based on the restriction of corresponding access category. The gNB does not need to inform the AMF but can act itself.

Observation 3: congestion of slices can be handled by the gNB itself.  
From all the observations above, we conclude that there is no need to signal to the AMF a slice becoming “temporary” unavailable” in the NG-RAN (gNB).

We therefore propose to update the specification accordingly with the Text Proposal below for TS 38.413.

3   Conclusion

This paper has analysed the issue of a slice becoming unavailable in the NG-RAN based on our understanding of SA2 handling of unavailable slices in the Core Network.

It has shown that SA2 solution is not applicable to RAN, and also that RAN has other means to fight temporary unavailable slices.

We therefore conclude that there is no need for a gNB to signal to the AMF a RAN slice which is temporarily unavailable and propose to agree the Text Proposal below for TS 38.413.

Proposal 1: agree the Text Proposal below to remove the FFS on signaling from gNB to AMF of a RAN slice temporarily unavailable.

At the same time, it can be useful to check with SA2 that our understanding of AMF handling of unavailable slices in the core network is correct or to have it clarified.

Proposal 2: send the LS in [4] to SA2 to clarify and check the understanding of SA2 solution for temporarily unavailable slices 

Text Proposal for TS 38.413
9.2.6.1
NG SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150,…))
	FFS
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the NG-RAN node.
eNote: TAs applicable for 5G as well
	GLOBAL
	reject

	>TAC
	M
	
	<ref>
	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>>PLMN Identity
	M
	
	9.3.3.1
	
	
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Supported S-NSSAIs per TA.
	YES
	ignore

	Default Paging DRX
	M
	
	<ref>
	eNote: assumption that this is common for NR and E-UTRA. (to be verified with RAN2 and is FFS)
	YES
	ignore


	Range bound
	Explanation

	
	


Next Change
9.2.6.4
RAN CONFIGURATION UPDATE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150,…))
	FFS
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the NG-RAN node.
eNote: TAs applicable for 5G as well
	GLOBAL
	reject

	>TAC
	M
	
	<ref>
	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Supported S-NSSAIs per TA.
	YES
	ignore


End of Text Proposal for TS 38.413
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