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1
Decision/action requested

This paper discusses the issue of concurrent NAS message handling in the situation of mult-NAS in same PLMN and proposes way forward.
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3
Discussion

In 23.501 clause 5.3.2.4, it says:
“If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN or equivalent PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the registration procedure over first access is completed.”

“When the UE is registered first via 3GPP access, if the UE registers to the same PLMN via Non-3GPP access, the UE shall send the GUAMI obtained via 3GPP access to the N3IWF, which uses the received GUAMI to select the same AMF as the 3GPP access.”
“When an UE 5G-GUTI is assigned during a Registration procedure performed over a Non 3GPP access (e.g. the UE registers first over a non-3GPP access), the UE 5G-GUTI may not be location-dependent, so that the UE 5G-GUTI may not be valid for NAS procedures over the 3GPP access and, in this case, a new AMF is allocated during the Registration procedure over the 3GPP access.”

This implies following:

1. UE cannot send RR in different access type simultaneously, registration must be performed one by one;

2. Second RR over non-3GPP access will be delivered to the same AMF directly by N3IWF;

3. Second RR over 3GPP access may be delivered to new AMF by gNB. The new AMF and the old AMF may be in the same AMF set, or not.
General registration procedure is described in 23.502 clause 4.2.2.2.2:
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As step 9 will change security context, for multiple active NAS case, it may need a temporary state for still using old security context. This paper will not discuss this issue when content of security context is in changing.

According to document [2], if (R)AN is N3IWF (non-3GPP access) and step 1 is second RR, AMF will not be changed, UE context transfer procedure (step 4,5) and AMF mobility notification procedure (step 19,20) will not happen. If the second RR is over 3GPP access and AMF is not relocated, it is similar with the above case. These cases are very simple, and there will no issue for these two procedures.
If the second RR is over 3GPP access and AMF is relocated. In this case, UE context needs to be transferred in step 4,5, N3IWF may not be informed the AMF mobility in time in step 19,20 (and NAS SMC over 3GPP access may be needed in step 9 in this case, but this paper will not discuss it due to this is the issue when content of security context is in changing), there will be some issues as following:

1. Old AMF has transferred UE context to new AMF (step 4), while N3IWF receives NAS message from UE before receiving N2 AMF Mobility Request (step 19), the NAS message will be delivered to old AMF;


In this case, UE cannot know whether the NAS message is handled if NAS message is not a request message due to old AMF can do nothing and new AMF know nothing about it.
2. Old AMF receives NAS request from UE, and UE context needs to be transferred (step 4) before old AMF can response to the UE, then old AMF cannot response to UE;


In this case, UE can start a timer for receiving response in order to detect the case as possible as it can. Old AMF can do nothing except stop the ongoing procedure.
3. Old AMF sends NAS request via N3IWF before UE context transfer (step 4), UE receives the NAS request and response to it, the response is delivered by N3IWF to old AMF before AMF mobility notification (step 19) and after UE context transfer (step 4);


In this case, UE cannot know whether the NAS response is handled due to old AMF can do nothing except stop the ongoing procedure, and new AMF know nothing about it. The old AMF can start a timer for receiving response as possible as it can.
4. UE sends NAS message over non-3GPP access after sending second RR (step 1), N3IWF deliver the NAS message to the old AMF before AMF mobility notification (step 19), old AMF cannot handle the NAS message;


UE can avoid this case just stop sending NAS message over non-3GPP access after sending RR over 3GPP access.
In order to avoid the confliction, both UE and AMF needs to perform as follows:

1. If UE wants to send second RR over 3GPP access, UE shall stop NAS message sending over other access types until second registration is finished; (avoid case 4)
2. If UE has send NAS request over non-3GPP access before UE sending second RR over 3GPP access, the UE may start a timer for receiving NAS response from network (detect case 1 or 2). If timeout after sending second RR over 3GPP access (old AMF receives the request after UE context transferred), UE may re-send the NAS request after second registration is finished.

3. If AMF has received NAS request over non-3GPP access from the UE, and UE context needs to be transferred before the AMF is able to response to the request (detect case 2), the AMF stops the ongoing procedure and transfers the UE context. UE can perform 2 for this case.
4. If AMF has send NAS request via non-3GPP access, and the response has not been received, and UE context needs to be transferred (prevent case 3 as possible as it can), the AMF may wait an appropriate time for receiving the NAS response, if the response is received, the AMF transfers UE context, if timeout (UE may not be able to response due to lose of non-3GPP connection, or UE’s response may not be delivered to the old AMF in time), the AMF stops the ongoing procedure and transfers the UE context. If response is received by the old AMF after timeout, the old AMF will discard the response.

4
Conclusion
Proposal 1: If UE wants to send second RR over 3GPP access, UE shall stop NAS message sending over other access types until second registration is finished.
Proposal 2: If UE has send NAS request over non-3GPP access before UE sending second RR over 3GPP access, the UE may start a timer for receiving NAS response from network. If timeout after sending second RR over 3GPP access, UE may re-send the NAS request after second registration is finished.
Proposal 3: If AMF has received NAS request over non-3GPP access from the UE, and UE context needs to be transferred before the AMF is able to response to the request, the AMF stops the ongoing procedure and transfers the UE context.
Proposal 4: If AMF has send NAS request via non-3GPP access, and the response has not been received, and UE context needs to be transferred, the AMF may wait an appropriate time for receiving the NAS response, if the response is received, the AMF transfers UE context, if timeout, the AMF stops the ongoing procedure and transfers the UE context.
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