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1. Introduction
In RAN3#99 meeting, the necessity for AMF to signal the Allowed NSSAI to gNB has still been discussed and the consensus has not been achieved. In this contribution, we present our consideration and proposal.
2. Discussion
When a UE registers with the network over 3GPP access, UE signals the requested NSSAI to network to select the serving AMF, the serving AMF allocates registration area and Allowed NSSAI to the UE.
In TS23.501, it is captured that when the UE performs the registration procedure successfully, the CN sends the allowed NSSAI to the RAN. 

	When a UE is successfully registered, the CN informs the (R)AN by providing the Allowed NSSAI.

NOTE:
The details of how the RAN uses NSSAI information are described in TS 38.300 [27].


In TS23.501, the Allowed NSSAI is defined as follows:

	Allowed NSSAI: NSSAI provided by the Serving PLMN during e.g. a registration procedure, indicating the S-NSSAIs values to be used by the UE in the Serving PLMN for the current registration area.


An association between the Allowed NSSAI and registration area is captured in TS23.501 as follows:

	(C) The serving AMF shall determine a Registration Area such that all S-NSSAIs of the Allowed NSSAI are available in all Tracking Areas of the Registration Area (and also considering other aspects as described in clause  5.3.2.3) and then return to the UE the Allowed NSSAI and the mapping of the Allowed NSSAI to the Subscribed S-NSSAIs if provided.


Based on descriptions above, when UE registers with network, it seems that there are two situations about all tracking area support for all S-NSSAIs of the Allowed NSSAI in user current registration Area, as shown in Fig.1(a) and Fig.1(b) respectively.
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	Fig 1. two situations about TA support for Allowed NSSAI


For the first situation, all S-NSSAIs of the Allowed NSSAI are available in all Tracking Areas of the Registration Area, but are not available in each cells listed in a TA. Fig.1(a) shows that TA1 and TA2 of a registration area both support slice#1, slice#2, slice#3. However cell A in TA1 supports slice#1, slice#2 and cell B in TA1 supports slice#3 only. Meanwhile, cell C and cell D in TA2 also support the different slice. In this case, RAN should be aware of UE Allowed NSSAI as it will be helpful for UE cell reselection or handover to an appropriate cell which can potentially provide better support for user associated slices under UE idle or inactive state.  

On the other hand, for the second situation, all S-NSSAIs of the Allowed NSSAI are available not only in all Tracking Areas of the Registration Area, but also in each cells in all TAs. Fig.1(b) shows that TA1 and TA2 of a registration area both support slice#1, slice#2, slice#3. Meanwhile, all cells of TA1 and TA2, i.e. cell A, B, C and D, support slice#1, slice#2 and slice#3. In this case, the benefit brought by RAN with being aware of UE Allowed NSSAI is limited for UE cell reselection and handover with UE idle or inactive state.
Therefore there are two approaches to define the UE registration areas to fulfil the ‘all S-NSSAIs of the Allowed NSSAI are available in all Tracking Areas of the Registration Area’, but different approaches bring total different necessities for RAN with being aware of UE Allowed NSSAI. 

Although theoretically by network planning and optimization, we can plan the cells that support all S-NSSAIs of the Allowed NSSAI to form the TAs of the Registration Area to reduce the possibility of UE reselection and handover to cell where some S-NSSAIs of UE are unavailable, however, from the operator point of view, it's very difficult to implement it in reality because of the uncertainty and complexity of network deployment. In this sense, RAN should be aware of UE Allowed NSSAI to help UE cell reselection or handover to an appropriate cell.
Observation: it's very difficult to plan all cells in all Tracking Areas of the Registration Area to support all S-NSSAIs of the Allowed NSSAI because of the uncertainty and complexity of network deployment.
Proposal: RAN should be aware of UE Allowed NSSAI to help UE cell reselection or handover to an appropriate cell.
3. Proposal

In this contribution, we present our view on the necessity for AMF to signal to a gNB the Allowed NSSAI. The observation and proposal are summarized as follows:

Observation: it's very difficult to plan all cells in all Tracking Areas of the Registration Area to support all S-NSSAIs of the Allowed NSSAI because of the uncertainty and complexity of network deployment.

Proposal: RAN should be aware of UE Allowed NSSAI to help UE cell reselection or handover to an appropriate cell.
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