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1. Introduction
S2-2003475 agreed to exclude the pending NSSAI from the requested NSSAI during the registration procedure. In subclause 5.15.5.2.1of TS 23.501, it states:

“The UE shall not include in the Requested NSSAI any of the S-NSSAIs from the Pending NSSAI the UE stores, regardless of the Access Type.”

During CT1 #124e and 125e, a lot of time was spent on the discussion on how to implement the above requirement into stage 3 specification, yet no conclusion was achieved.  This paper analyzes all the issues that encountered during the previous discussion and proposes an alternative way to implement the SA2 requirements.

2. Discussion
According to the SA2 requirment, if the UE requests a Slice_A over 3GPP access and receives pending NSSAI including Slice_A in the registration accept message, the the UE shall not request the Slice_A over non-3GPP access as long as Slice_A is in pending NSSAI. Even if the NSSAA procedure is complete for the Slice_A, the network only updates that the Slice_A is via allowed NSSAI or rejected NSSAI over 3GPP access. The UE has to intiate another registration procedure over non-3GPP access to request Slice_A if the UE wants to get service from Slice_A over non-3GPP access. This will lead the issue 1：
Issue 1:it delays the UE from getting service via pending NSSAI over the second access and extra registraion signalling is needed to request the ex-pending NSSAI over the second access.

Since the UE is not allowed to request the pending NSSAI in requested NSSAI, therefore the network has no full information of what the UE wants to request. Therefore, regarding the slices that the UE wants to request,  there are two assumptions from the network point of review:
Assupmtion 1: the requested NSSAI received during the ongoing registrition procedure is an add-on to the pending NSSAI provided in the last registration procedure, which means, the network thinks the slices that the UE wants to request are {the current requested NSSAI}+{the pending NSSAI provided last registration request message}.
The assumption 1 is not accurate because, the pending NSSAI is access agnostic, and the pending NSSAI contains all S-NSSAIs that was received over the 3GPP access, non-3GPP access, or both the 3GPP access or non-3GPP access and the corresponding NSSAA procedure is not complete, as specified in the TS24.501:

“When the REGISTRATION ACCEPT includes a pending NSSAI, the pending NSSAI shall contain all S-NSSAIs for which network slice-specific authentication and authorization will be performed or is ongoing from the requested NSSAI of the REGISTRATION REQUEST message that was received over the 3GPP access, non-3GPP access, or both the 3GPP access or non-3GPP access.”
Please note that: there is an variation of assumption 1, which is Assupmtion 1a:
Assupmtion 1a: the requested NSSAI received during the ongoing registrition procedure is an add-on to the requested NSSAI received from the last registration procedure, which means, the network thinks the slices that the UE wants to request are {the current requested NSSAI}+{ requested NSSAI received from last registration request message}.
The assumption 1a is not accurate , for exmaple, slice_A could always be pending NSSAI when the UE initiated the 1st (last registration) and 2nd (current) registration procedure, {the current requested NSSAI}+{ requested NSSAI received from last registration request message} can not reveal the fact that the UE wants to request slice_A. IF the network wants to get an accurate guess of what the UE wants to request, the netwok has to take all the historical requested NSSAIs into accout
If took assumption 1 as way forward, there would be the following drawbacks:

drawback a): The UE can not withdraw its request for a slice until the NSSAA procedure is complete:
a.1 which means, even if the UE requested {A, B,C} in requested NSSAI over one access in the last registration procedure and getting pending NSSAI {C}, and the UE requests slice {A, B} over the same access during the ongoing registration procedure due to the UE want to withdraw its request for slice_C, the network would interpret that the UE wants to request {C}+{A,B}={A, B, C };
a.2 this will also cause other side effect that makes UE can not get any service from the network, for example, the UE requested {eMBB_slice } in the 1st registration, and later the UE requested {MIoT_slice} because it only wants MIoT service now, but the network would interpret that the UE wants to request {eMBB_slice, MIoT_slice}, per current network implementation, the AMF may not be able to serve both eMBB slice and MIoT slice at the same time, the AMF would rejected the UE’s registration request because the AMF can’t relocate the UE to a AMF that can serve both eMBB slice and MIoT slice at the same time

drawback b): the maximum number of the requested NSSAI is eight, if the network considers a new requested NSSAI as an add-on to the pending NSSAI, the number of requested NSSAI would exceed 8 eaily.
Assumption 2: the requested NSSAI received during the ongoing registrition procedure is always the NSSAI the UE can request now, no relation to the requested NSSAI received from the last registration procedure.

The assumption 2 is not accurate as well, because the UE can not request the Pending NSSAI now.
If took assumption 2 as way forward, there would be the following drawbacks:

Drawback a): if the network considers the latest requested NSSAI as all the NSSAI that the UE wants to request, the network cannot update the UE with the result of the pending NSSAI because the UE is not allowed to request pending NSSAI in request NSSAI, for exmaple:

step 1: the UE requested {A, B,C} in requested NSSAI over one acess in the last registration procedure, the UE got allowed NSSAI {A,B} and pending NSSAI {C};

step 2: later,  the UE initiates registration procedure for other reason and provides {A,B} in requested NSSAI, the UE can not include {C} because {C} is in pending NSSAI.

Step 3: the network considers the requested NSSAI {A,B} in step 2 the lastest regisration procedure as all the slices that the UE wants to request and only sends allowed {A, B} and will not update slice C no matther the network abort the NSSAA procedure for the slice {C} or not. even if the NSSAA procedure for slice C is not aborted and completed, the network considers the UE don’t want to request slice C now and will not update the UE with sliced {c}.
Based on the above analysis, all the issues and drawbacks are caused by that the network has no full information of NSSAI that the UE wants to request. To sovle the problem, an alternative solution is proposed as following:
1. the UE provides in the requested NSSAI the slices that the UE wants to request if the slices is not in the pending NSSAI; (this is in compliance with SA2 requirement;) and the network only needs to evaluate whether NSSAA is needed for slices in requested NSSAI.
2. the UE provides in the additional requested NSSAI the slices that the UE wants to request if the slices is in the pending NSSAI; the network knows now the UE wants to request the slices in additional to the requested NSSAI as well and these slices are pending NSSAI.
with the alternative solution, the network will get the full information of all the NSSAI that the UE wants to request during every registration procedure, which is {requested NSSAI + additional ruquested NSSAI}, therefore the network can provide the feedback to the UE with the result of all the slice that the UE wants to request:{allowed, rejected, pending}.
3. Proposal

It is proposed to agree the following changes to 3GPP TS24.501, which is submitted in Tdoc C1-205812 from the source company:
1. the UE provides in the requested NSSAI the slices that the UE wants to request if the slices is not in the pending NSSAI;

2.  the UE provides in the additional requested NSSAI the slices that the UE wants to request if the slices is in the pending NSSAI;

3. The network knows that {requested NSSAI + additional requested NSSAI } are all the slices the UE wants to request during every registration procedure.
