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1. Abstract
This document analyzes RAN3 LS R3-192158.

2. Discussion
RAN3 sent an LS R3-192158 asking:

---------------

Question 1: if UE sends NAS service Request, can it send a following PDU session request before receiving the NAS Service Accept?

Question 2: if the NAS Service Accept is sent in a first RRC message, if a second RRC message carrying the NAS PDU Session Request is an RRC reconfiguration which fails completely, is it a problem for the UE which has received the NAS Service Accept in the first RRC message; but has not received the NAS PDU Session Request?

---------------

Regarding Question 1, TS 24.501 subclause 4.2 states:

---------------

4.2
Coordination between the protocols for 5GS mobility management and 5GS session management

A 5GS session management (5GSM) message is piggybacked in specific 5GS mobility management (5GMM) transport messages. To this purpose, the 5GSM messages can be transmitted in an information element in the 5GMM transport messages. In this case, the UE, the AMF and the SMF execute the 5GMM procedure and the 5GSM procedure in parallel. The success of the 5GMM procedure is not dependent on the success of the piggybacked 5GSM procedure.

The UE can only initiate the 5GSM procedure when there is a 5GMM context established at the UE.

During 5GMM procedures, the UE and the AMF shall suspend the transmission of 5GSM messages, except when: 

a)
the 5GMM procedure is piggybacking 5GSM messages; or

b)
the UE is in 5GMM-CONNECTED mode and a service request procedure for re-establishing user-plane resources of PDU session(s) is initiated without including PDU session status IE or Allowed PDU session status IE.

In these cases, the UE and the AMF need not suspend the transmission of 5GSM messages related to other PDU session(s) than the one(s) for which the user- plane resources re-establishment is requested.

...
---------------

Therefore, it is proposed that CT1 answers Question 1 by stating: 
---------------

Between sending of a SERVICE REQUEST and receiving a SERVICE ACCEPT, the UE can send an UL NAS TRANSPORT message carrying PDU SESSION ESTABLISHMENT REQUEST message only if conditions specified in 24.501 subclause 4.2 are fulfilled.

---------------

Question-2 is unclear since Question-1 refers to UE sending a PDU session request but Question-2 refers to UE receiving "NAS PDU Session Request". Futhermore, the PDU SESSION ESTABLISHMENT REQUEST message is sent in direction from UE to network.
---------------

Question 1: if UE sends NAS service Request, can it send a following PDU session request before receiving the NAS Service Accept?

Question 2: if the NAS Service Accept is sent in a first RRC message, if a second RRC message carrying the NAS PDU Session Request is an RRC reconfiguration which fails completely, is it a problem for the UE which has received the NAS Service Accept in the first RRC message; but has not received the NAS PDU Session Request?

---------------

Therefore, it is assumed that Question 2 refers to PDU SESSION ESTABLISHMENT ACCEPT message. Therefore, in CT1 terms, the scenario in Question 1 and 2 is:


step-1:
the UE in 5GMM-CONNECTED mode sends a SERVICE REQUEST message without a PDU session status IE or an Allowed PDU session status IE. The AMF receives the NAS message.

step-2:
the UE sends an UL NAS TRANSPORT message carrying a PDU SESSION ESTABLISHMENT REQUEST message. The AMF receives the NAS message, selects an SMF for the newly established PDU session and forwards the 5GSM message to the SMF.

step-3:
the AMF sends a SERVICE ACCEPT message (via NG-RAN). The NAS layer of the UE receives the NAS message.

step-4:
the SMF accepts the PDU session establishment and sends to the AMF a PDU SESSION ESTABLISHMENT ACCEPT mesage together with the N2 SM information. The AMF sends to NG-RAN a DL NAS TRANSPORT message carrying a PDU SESSION ESTABLISHMENT ACCEPT message in N2 PDU Session NAS-PDU IE of N2 PDU SESSION RESOURCE SETUP REQUEST message as in TS 38.413.

step-5:
NG-RAN piggybacks the NAS message in the RRCReconfiguration but RRC procedure fails completely and as result, the NAS layer of the UE does not receive the NAS message.

step-6: NG-RAN informs the AMF about the failure of the RRCReconfiguration, in N2 PDU Session Resource Setup Unsuccessful Transfer IE indicating the cause of N2 PDU SESSION RESOURCE SETUP RESPONSE message as in TS 38.413. The AMF forwards to the SMF the N2 PDU Session Resource Setup Unsuccessful Transfer IE in the n2SmInfo attribute specified in 3GPP TS 29.502.
24.501 states the following on UE handling of security for received NAS message
---------------

The NAS COUNT counters use 24 bit internal representation and are independently maintained by UE and AMF. The NAS COUNT shall be constructed as a NAS sequence number (8 least significant bits) concatenated with a NAS overflow counter (16 most significant bits).

The NAS sequence number part of the NAS COUNT shall be exchanged between the UE and the AMF as part of the NAS signalling. After each new or retransmitted outbound SECURITY PROTECTED 5GS NAS MESSAGE message, the sender shall increase the NAS COUNT number by one, except for the initial NAS messages if the lower layers indicated the failure to establish the RRC connection (see 3GPP TS 38.331 [30]). Specifically, on the sender side, the NAS sequence number shall be increased by one, and if the result is zero (due to wrap around), the NAS overflow counter shall also be incremented by one (see subclause 4.4.3.5). The receiving side shall estimate the NAS COUNT used by the sending side. Specifically, if the estimated NAS sequence number wraps around, the NAS overflow counter shall be incremented by one.

After successful integrity protection validation, the receiver shall update its corresponding locally stored NAS COUNT with the value of the estimated NAS COUNT for this NAS message.
---------------

Thus, loss of the DL NAS TRANSPORT message carrying the PDU SESSION ESTABLISHMENT ACCEPT message does not have any negative impact on UE reception of any later NAS messages.
Therefore, it is proposed that CT1 answers Question 2 by stating:

---------------

CT1 understands that "the NAS PDU Session Request" in Question 2 refers to "the DL NAS TRANSPORT message carrying the PDU SESSION ESTABLISHMENT ACCEPT". If so, there is no problem.

---------------

4. Proposal

It is proposed to discuss the above.
It is proposed to approve reply LS C1-193044.
