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1. Abstract
This document identifies impacts of RAN2 LS R2-1905441.
2. Discussion
2.1 Uu, N2 and N11 aspects
RAN2 sent an LS R2-1905441 stating:
---------------

RAN2 has discussed piggybacking of NAS PDUs to RRCReconfigurations in NR. RAN2 RRC message processing is based on joint success/failure. That is, any piggybacked NAS messages is delivered to NAS in the UE if and only if the RRC message processing is successful. This implies that only NAS messages that are required to be delivered to NAS when DRB is set up are piggybacked, but not other messages as they can be lost if RRC procedure for DRB set up procedure fails.
In NR RRC there is the following sentence regarding this:

In downlink piggybacking of NAS messages is used only for bearer establishment/modification/release.

RAN2 intends to clarify the above sentence to:

In downlink, piggybacking of NAS messages is used only for one dependent (i.e. with joint success/ failure) procedure: bearer establishment/ modification/ release.

RAN2 requests CT1, CT4, SA2 and RAN3 to comment on RAN2’s understanding and whether there are any concerns with the suggested rewording.

---------------
Observation-1:
RAN2 expects that a DL NAS message can be piggybacked in a RRCReconfiguration message. When done so, the DL NAS message is delivered to the NAS layer of the UE if and only if the RRC procedure of the RRCReconfiguration message is successful.

RAN2 LS, TS 38.331 and TS 38.4131 do not state how AMF influences whether a particular NAS message is or is not piggybacked in an RRCReconfiguration message. However, in RAN3 TS 38.413, NAS messages are handled differently depending on N2 message and N2 IE carrying the NAS message as e.g.:
1)
when a NAS message is included in the N2 PDU Session NAS-PDU IE of N2 PDU SESSION RESOURCE SETUP REQUEST message, then such NAS message is expected to be PDU session related, and might not be delivered to the UE in some situations.
2)
when a NAS message is included in the N2 NAS-PDU IE of N2 PDU SESSION RESOURCE MODIFY REQUEST message, then such NAS message is expected to be PDU session related, and might not be delivered to the UE in some situations.
3)
when a NAS message is included in the N2 NAS-PDU IE of N2 DOWNLINK NAS TRANSPORT message, then such NAS message is always delivered to the UE.
The NAS messages included in the N2 IEs of N2 messages in case 1) and 2) above are logical candidates for being piggybacked in RRCReconfiguration message, as such NAS messages are related to a PDU session and are related to resource establishment, modification and release.
Proposal-1:Ask RAN3 to confirm that a NAS message included in the N2 PDU Session NAS-PDU IE of N2 PDU SESSION RESOURCE SETUP REQUEST message or in N2 NAS-PDU IE of N2 PDU SESSION RESOURCE MODIFY REQUEST message, is piggybacked in an RRCReconfiguration message when sent from the (R)AN to the UE.

According to TS 29.518 and TS 29.502, the AMF uses information in optional N2 SM information which is received together with 5GSM message, in an N11 message, for deciding how AMF provides the DL NAS TRANSPORT carrying 5GSM message to (R)AN.
Observation-2:
The AMF determines from an optional N11 information whether a DL NAS TRANSPORT message carrying 5GSM message is to be provided to the (R)AN (a) in N2 IE of N2 procedure resulting in piggybacking of the NAS message in RRCReconfiguration message or (b) in N2 IE of N2 procedure NOT resulting in piggybacking of the NAS message in RRCReconfiguration message.
2.2 CT1 AMF impact 
When DL NAS TRANSPORT message carrying a 5GSM message is piggybacked in an RRCReconfiguration message during RRC bearer establishment procedure, RRC bearer modification procedure, or RRC bearer release procedure procedure, and the RRC procedure fails, then the NAS message is not delivered to the NAS layer of the UE. Thus, in order to avoid unintended loss of non-5GSM payloads, such DL NAS TRANSPORT message needs to carry only the 5GSM message.
Observation-3:
If DL NAS TRANSPORT message carrying 5GSM message and some non-5GSM payload(s) was provided to the (R)AN in N2 IE of N2 procedure resulting in piggybacking of the NAS message in RRCReconfiguration message, the NAS message was piggybacked in RRCReconfiguration message, and the RRC procedure failed, then the non-5GSM payload(s) would be unintentionally lost.

Proposal-2:
When, based on the N11 information, DL NAS TRANSPORT message carrying 5GSM message is to be provided to the (R)AN in N2 IE of N2 procedure resulting in piggybacking of the NAS message in RRCReconfiguration message , the AMF includes the 5GSM message in the "N1 SM information" based Payload container IE.
2.3 CT1 SMF impact 
When DL NAS TRANSPORT message carrying PDU SESSION ESTABLISHMENT ACCEPT message or DL NAS TRANSPORT message carrying PDU SESSION MODIFICATION COMMAND message are piggybacked in an RRCReconfiguration message during RRC bearer establishment procedure, RRC bearer modification procedure, or RRC bearer release procedure procedure, and the RRC procedure fails, then the NAS message is not delivered to the NAS layer of the UE.

If DL NAS TRANSPORT message carrying PDU SESSION ESTABLISHMENT ACCEPT message is not delivered to the NAS layer of the UE, the the UE re-transmits PDU SESSION ESTABISHMENT REQUEST message upon expiration of timer T3580.

In order to prevent the UE from re-transmiting PDU SESSION ESTABISHMENT REQUEST message, if the SMF attempted to send PDU SESSION ESTABLISHMENT ACCEPT message to the UE but it is informed that the DL NAS TRANSPORT message carrying PDU SESSION ESTABLISHMENT ACCEPT message was not delivered to the NAS layer of the UE, the SMF needs to send PDU SESSION ESTABLISHMENT REJECT message.

Observation-4:
If PDU SESSION ESTABLISHMENT ACCEPT message is not delivered to the NAS layer of the UE, the UE re-transmits PDU SESSION ESTABISHMENT REQUEST message.
Proposal-3:
In order to prevent the UE from re-transmiting PDU SESSION ESTABISHMENT REQUEST message, if the SMF attempted to send PDU SESSION ESTABLISHMENT ACCEPT message to the UE but it is informed that the DL NAS TRANSPORT message carrying PDU SESSION ESTABLISHMENT ACCEPT message was not delivered to the NAS layer of the UE, the SMF sends PDU SESSION ESTABLISHMENT REJECT message.
If a PDU SESSION MODIFICATION COMMAND message is not delivered to the NAS layer of the UE, the SMF re-transmits PDU SESSION MODIFICATION COMMAND message upon expiration of timer T3591. If the PDU SESSION MODIFICATION COMMAND message was not delivered to the NAS layer of the UE due to being discarded in the (R)AN or being discarded in AS layer of the UE, there is no benefit in such retransmission as the retransmitted PDU SESSION MODIFICATION COMMAND message will likely result into the same issue. Futhermore, if the network-requested PDU session modification procedure was triggered by a network-requested PDU session modification procedure, non-delivery of PDU SESSION MODIFICATION COMMAND message to the NAS layer of the UE results into UE retransmitting PDU SESSION MODIFICATION REQUEST message.
Therefore, it is proposed that if the SMF attempted to send PDU SESSION MODIFICATION COMMAND message to the UE but it is informed that the DL NAS TRANSPORT message carrying PDU SESSION MODIFICATION COMMAND message was not delivered to the NAS layer of the UE, the SMF aborts the network-request PDU session modification. Moreover, if the PDU SESSION MODIFICATION COMMAND message was triggered by a PDU SESSION MODIFICATION REQUEST message, the SMF sends PDU SESSION MODIFICATION REJECT message to prevent the UE from re-sending of PDU SESSION MODIFICATION REQUEST message.

Observation-5:
If PDU SESSION MODIFICATION COMMAND message is not delivered to the NAS layer of the UE, the SMF re-transmits PDU SESSION MODFICATION COMMAND message. Moreover, if PDU SESSION MODIFICATION COMMAND message was triggered by PDU SESSION MODIFICATION REQUEST message, then the UE retransmits PDU SESSION MODIFICATION REQUEST message.
Proposal-4:
In order to prevent the SMF to uselessly retransmit PDU SESSION MODIFICATION COMMAND message, if the SMF attempted to send PDU SESSION MODIFICATION COMMAND message to the UE but it is informed that the DL NAS TRANSPORT message carrying PDU SESSION MODIFICATION COMMAND message was not delivered to the NAS layer of the UE, the SMF aborts the network-request PDU session modification. Furthermore, if the PDU SESSION MODIFICATION COMMAND message was triggered by a PDU SESSION MODIFICATION REQUEST message, in order to prevent the UE from re-sending of PDU SESSION MODIFICATION REQUEST message, the SMF sends PDU SESSION MODIFICATION REJECT message.
3. Proposal

It is proposed:

-
to discuss the above, 

-
to agree C1-193040 and C1-193041 containing the proposals 2, 3 and 4 above;
-
to ask RAN3 to confirm understanding in proposal 1; and
-
to inform RAN2 that, assuming that RAN3 confirms understanding in proposal 1, CT1 has no comments to piggybacking of NAS PDUs to RRCReconfigurations in NR and proposed reformulation.
