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Introduction
In RAN2#103bis in Chengdu, release and redirect in 2-steps procedure has been discussed and agreed. However, we have been trying to clarify the expected NAS behaviour in that case, but it seems companies still do not have a common understanding on how that is supported.
This paper discusses the implications of that on AS/NAS interactions and suggests a final decision in RAN2 for Rel-15.
[bookmark: _Ref178064866]Discussion
In RAN2#103bis in Chengdu, the following is captured in chairman’s notes concerning the Release and Redirect in 2-steps for RRC_INACTIVE UEs [1]:
***************************************************************************************************************************
R2-1814088	CR to 38.304 on Release and Redirect in 2-step procedure	Ericsson	CR	Rel-15	38.304	15.1.0	0056	-	F	NR_newRAT-Core
=>	Reword " On transition from RRC_CONNECTED to RRC_IDLE state or RRC_INACTIVE state " to allow the redirection to be performed for Release in response to Resume Request
=>	Revised in R2-1815961 (Offline discussion 76)

R2-1815961	CR to 38.304 on Release and Redirect in 2-step procedure	Ericsson	CR	Rel-15	38.304	15.1.0	0056	1	F	NR_newRAT-Core
=>	Agreed in principle
***************************************************************************************************************************
The in principle agreed (IPA) CR to 38.304 [2] has captured the agreements by clarifying that in addition to RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE, the following RRC transitions are supported:
· RRC_INACTIVE to RRC_INACTIVE (in case RRCRelease with suspendConfig is sent in response to an RRCResumeRequest or RRCResumeRequest1);
· RRC_INACTIVE to RRC_IDLE (in case RRCRelease without suspendConfig is sent in response to an RRCResumeRequest or RRCResumeRequest1);
Note: These IPA CRs were later agreed CRs in RAN2#104 in Spokane.
As 2-steps procedure was initially envisioned for RNA updates [3], and as RNA updates are triggered and managed by the AS layer, NAS layer could be made totally transparent as there is no intended NAS action (like NAS recovery) or NAS state transition, as the UE remains in 5GMM-CONNECTED with inactive indication. 
However, the support of 2-step procedure in case of release and redirect may be triggered by the network for an RRC_INACTIVE UE (i.e. in 5GMM-CONNECTED with inactive indication) when the NAS requests AS to start a service (e.g. UL data) and, after sending the RRCResumeRequest or RRCResumeRequest1 the network responds with an RRCRelease with Redirect information associated to another carrier. The different resume causes in the request may be any of the following, not only rna-Update:

[bookmark: _Toc525763501]–	ResumeCause
The IE ResumeCause is used to indicate the resume cause in RRCResumeRequest and RRCResumeRequest1.
ResumeCause information element
-- ASN1START
-- TAG-RESUME-CAUSE-START

ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,
                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess, mcs-PriorityAccess,                                                        spare1, spare2, spare3, spare4, spare5 }

-- TAG-RESUME-CAUSE-STOP
-- ASN1STOP

The release and redirect in 2-steps resume will likely be used when NAS requests AS resume due to a given service (e.g. mt-Access) and either the network is overloaded or that service is not supported.

According to the RRC specifications, upon a request from the NAS layer to the AS layer to resume a connection, the UE sends an RRCResumeRequest like message and different follow up scenarios may happen, and different AS/NAS interactions.

Scenario 1: UE receives an RRCResume
This is the most typical scenario. Upon receiving an RRCResume message and entering RRC_CONNECTED, the AS indicates to upper layers that the suspended RRC connection has been resumed. 
***************************************************************************************************************************
[bookmark: _Toc525763205]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
. . . 
1>	enter RRC_CONNECTED;
1>	indicate to upper layers that the suspended RRC connection has been resumed;
. . . 
1>	the procedure ends.
***************************************************************************************************************************

According to NAS specifications, upon receiving the indication that the suspended RRC connection has been resumed, NAS transitions from 5GMM-CONNNECTED with RRC inactive indication to 5GMM-CONNECTED, as shown below [4]:
***************************************************************************************************************************
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-CONNECTED mode over 3GPP access upon receiving an indication from the lower layers that the UE has transitioned to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).
***************************************************************************************************************************
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Figure 1: AS responds to NAS that UE entered RRC_CONNECTED

Scenario 2: UE receives an RRCSetup
This is the fallback case. Upon receiving an RRCSetup message and entering RRC_IDLE, the AS indicates to upper layers that the suspended RRC connection has been fallback. 
***************************************************************************************************************************
[bookmark: _Toc525763135]5.3.3.4	Reception of the RRCSetup by the UE
The UE shall perform the following actions upon reception of the RRCSetup:
1>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or
1>	if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:
2>	discard the stored UE AS context, fullI-RNTI and shortI-RNTI;
2>	indicate to upper layers fallback of the RRC connection;
. . . 
1>	if the RRCSetup is received in response to an RRCResumeRequest or RRCSetupRequest:
2>	enter RRC_CONNECTED;
2>	stop the cell re-selection procedure;
. . . 
***************************************************************************************************************************

According to NAS specifications, after the NAS request to AS to resume, upon receiving the indication that the connection is fallback, NAS transitions to 5GMM-IDLE and proceed with the pending procedure, as described below [4]:
***************************************************************************************************************************
If the UE requests the lower layers to transition to RRC_CONNECTED state at initiation of a registration procedure, a service request procedure or a de-registration procedure, upon fallback indication from lower layers, the UE shall:
-	enter 5GMM-IDLE mode; 
-	proceed with the pending procedure; and
-	if the pending procedure is a service request or registration request procedure, the UE shall include the UL data status IE in the SERVICE REQUEST message, or in the REGISTRATION REQUEST message, indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication.
If the UE requests the lower layers to transition to RRC_CONNECTED state for other reason than initiation of a registration procedure, or for other reason than a service request procedure that is triggered by pending uplink user data, or for other reason than a de-registration procedure, upon fallback indication from lower layers, the UE shall:
-	enter 5GMM-IDLE mode;
-	initiate service request procedure; and
-	upon successful service request procedure completion, proceed with any pending procedure.
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives a fallback indication from lower layers, and the UE has pending uplink user data but no pending NAS procedure, the UE shall: 
-	enter 5GMM-IDLE mode; and
-	initiate the service request procedure and include the UL data status IE in the SERVICE REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication.
***************************************************************************************************************************
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Figure 2 AS responds to NAS that connection is fallback

Scenario 3: Timer T319 expires, IP failure or cell reselection while timer T319 is running
These are the resume failure cases. If NAS requests the UE to resume a connection, the UE sends an RRCResumeRequest like message and starts timer T319. Then, a failure is declared and indicated to upper layers if timer T319 expiry, or if integrity protection (IP) failure is indicated by lower layer while timer T319 is running or if cell reselection occurs if timer T319 is running. In any of these cases, the AS indicates to NAS an ‘RRC Resume failure’, as shown below:
***************************************************************************************************************************
[bookmark: _Toc525763199][bookmark: _Toc525763206]5.3.11	UE actions upon going to RRC_IDLE
UE shall:
1>	reset MAC;
1>	stop all timers that are running except T320 and T325;
1>	discard any stored AS context, fullI-RNTI, shortI-RNTI-Value, ran-PagingCycle and ran-NotificationAreaInfo;
1>	discard the AS security context including the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key, if stored;
1>	release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;
1>	indicate the release of the RRC connection to upper layers together with the release cause;
1>	enter RRC_IDLE and perform procedures as specified in TS 38.304 [21], except if going to RRC_IDLE was triggered by reception of the MobilityFromNRCommand message or by selecting an inter-RAT cell while T311 was running.
. . . 
5.3.13.5	T319 expiry or Integrity check failure from lower layers while T319 is running
The UE shall:
1>	if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
[bookmark: _Toc525763207]5.3.13.6	Cell re-selection while T319 or T302 is running
The UE shall:
1>	if cell reselection occurs while T319 or T302 is running:
2>	set the variable pendingRnaUpdate to 'FALSE', if that is set to TRUE;
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
***************************************************************************************************************************

Upon the reception of the ‘RRC resume failure’ indication from the AS layer, NAS triggers a transition to 5GMM-IDLE and triggers NAS recovery: 
***************************************************************************************************************************
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access and initiate the registration procedure for mobility and periodic registration update used for mobility (i.e. the 5GS registration type IE set to "mobility registration updating" in the REGISTRATION REQUEST message) for NAS signalling connection recovery as specified in subclause 5.5.1.3.2, upon receiving from the lower layers:
a)	indication that the transition from RRC_INACTIVE state to RRC_CONNECTED state has failed; or
b)	fallback indication without resume request from NAS.
***************************************************************************************************************************
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AS/NAS interactions in 2-step release with redirect
In the case the network redirects the UE and suspends it to RRC_INACTIVE (RRCRelease with redirectedCarrierInfo and suspendConfig), the UE should remain in RRC_INACTIVE and not perform any transition on 5GMM level. Then, the requested NAS procedure should be triggered again in the selected cell after the redirection.
If in 2-steps UE receives an RRCRelease with suspendConfig, UE remains in RRC_INACTIVE and UE performs resume after cell selection.

In the case the network redirects the UE and releases it to RRC_IDLE (RRCRelease with redirectedCarrierInfo and without suspendConfig), the UE should transition to RRC_IDLE and, on NAS level, from 5GMM-CONNECTED with inactive indication to 5GMM-IDLE. Then, as in the previous case, the requested NAS procedure should in principle be triggered again in the selected cell after the redirection (not a resume request).
If in 2-steps UE receives an RRCRelease without suspendConfig, UE transitions from RRC_INACTIVE to RRC_IDLE and performs setup after cell selection.

In RAN2#105 in Athens, these observations were discussed and the following was captured in the chair notes:
R2-1900556	NAS indication in Release-with-Redirect in 2-step resume procedure scenario triggered by NAS	Ericsson	discussion	Rel-15	NR_newRAT-Core	R2-1817207
-	Huawei think we discussed this previously and it would be a new feature to support this case
-	Ericsson confirm the proposal for intra-RAT. 
-	ZTE think there is nothing to do. If the UE goes to inactive the NAS will know and the NAS can then take action. Ericsson wonder if CT1 is clear about this behaviour.
-	ZTE think this, return to inactive, can happen even without redirection, so NAS should already handle this case. Huawei think that UE would not expect to be returned to inactive if the NAS triggered the resume procedure. It would be a bit like a reject and why do we need another method to do reject.
=>	Noted 

It is clear for us that some companies think that Release with Redirect with 2-steps is supported, while at least one company has a different understanding, even though that has been agreed in Chengdu. Since Rel-15 is getting freezed, we suggest RAN2 to reach a common understanding on supporting the feature or not. And if so, making sure that the specifications are consistent with the RAN2 understanding.
In our view the support for that has been agreed in Chengdu. Hence, in the 2-step release and redirect, the only potential issue to be clarified is that NAS requests AS to resume the connection, and, the response would be that the connection is either suspended or released.

Confirm that in 2-steps Release with Redirect with suspendConfig, UE remains in RRC_INACTIVE and UE performs resume after cell selection.
Confirm that in 2-steps Release with Redirect without suspendConfig, UE moves to RRC_IDLE and UE performs setup after cell selection.
Inform CT1 if any additional handling on the AS/NAS interaction is needed.

However, if RAN2 prefers to revert the agreements and say that the feature is not supported, then we suggest that to be clearly captured in RRC i.e. capture that the network cannot include redirect information in RRCRelease message when responding a resume request i.e. network needs to first move the UE to connected if it wants to do that.
Conclusion
Based on the discussion in section 2 we propose the following:
1. Confirm that in 2-steps Release with Redirect with suspendConfig, UE remains in RRC_INACTIVE and UE performs resume after cell selection.
1. Confirm that in 2-steps Release with Redirect without suspendConfig, UE moves to RRC_IDLE and UE performs setup after cell selection.
1. Inform CT1 if any additional handling on the AS/NAS interaction is needed.
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