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In CT1#117, Reno, CT1 treated the incoming LS from RAN2 in R2-1905464/C1-193048 [1] and responded with LS in C1-193910 [2]. Upon further analysis, OPPO believes that in CT1#117, CT1 has overlooked some points in R2-1905464/C1-193048 and thus the reply in C1-193910 [2] is not fully accurate. This discussion paper aims to do a fuller analysis and suggest ways forward.
1.
General

In the discussion of [1] in CT1#117, Reno, there was a common understanding that the RAN2 LS [1] point s out two cases, i.e 
Case 1:
when NAS triggers a resume, the network may release the connection and redirect the UE to a new cell, wherein on moving to the new cell the RRC is at RRC_INACTIVE.


Case 2:
a NAS triggered resume could end up where the release and re-direct which is performed in 2-steps (i.e the 2-step release and redirect) where UE still ends up in RRC_INACTIVE.

RAN2 in LS [1] understands that for Case 1, "NAS will re-trigger the NAS procedure (if still needed) when the UE enters the new cell", and ask in [1], if Case 2 is covered in current NAS Rel-15 specifications and if NAS will "re-trigger the NAS procedure also for 2-step release and re-direct". 
CT1 reply LS in [2] points out that CT1 sees no difference in both case 1 and case 2 as RRC stays in RRC_INACTIVE, and indicates that CT1 considers our current Rel-15 specification has not covered re-triggering NAS procedure for case 1. 
However, further analysis since then suggest to us that in CT1#117 we have overlooked that RAN2's LS [1], indicated that in case 1, the RRC first enters RRC_CONNECTED (and that is indicated to NAS) and that RRC then moves to RRC_INACTIVE upon network performing a release with redirection. This oversight makes CT1's reply LS [2] inaccurate and in fact, as we will show, current Rel-15 NAS specifications does cover case1.
2.
Analysis & discussion

2.1
CT1's oversight

In RAN2's LS [1], one can find the following statement.
"For a NAS triggered resume procedure the network may release and redirect the UE, i.e. after entering RRC_CONNECTED the UE receives a RRCRelease message containing redirectedCarrierInfo and suspendConfig to move the UE back to RRC_INACTIVE and select a new cell (redirection)"
RAN2 LS [1], makes clear that when the NAS request the resume, RRC first enters RRC_CONNECTED. There is a clear state change to connected before the network triggers a release. The release by the network commands the UE to do a redirection and the RRC then move back to RRC_INACTIVE (from RRC_CONNECTED) after which the redirection to the new cell is performed. Figure 2.1 provides an illustration of these series of steps and have been deduced from current TS 38.331 - Annex of this document provides more extracts of TS 38.331 of relevant subclauses covering this topic, where relevant text are shown in corresponding coloured highlighted text.
Illustrated in Figure 2.1, NAS is informed of a transition to RRC_CONNECTED and to NAS the connection has been successfully resumed. This is the point – a transition to RRC_CONNECTED being indicated to NAS - that feel has been overlooked in CT1#117.
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Figure 2.1
And for NAS, when NAS in 5GMM-CONNECTED mode with RRC inactive indication request a resume and receives an indication that RRC has moved to RRC_CONNECTED, NAS considers the resume is successful moves to 5GMM-CONNECTED mode. This is clearly specified in TS 24.501, subclause 5.3.1.4,  
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]).

· Observation 1:
In the case 1 mentioned in RAN2's LS [1], the RRC first goes to RRC_CONNECTED and only moves back to RRC_INACTIVE when network releases the connection with RRCRelease message containing redirectedCarrierInfo and suspendConfig. 
2.2
Re-triggering of NAS procedure after RRC's suspend indication for case 1
In RAN2's LS [1], for case 1, RAN2 has the understanding that NAS will re-trigger the NAS procedure (if still needed) when the UE enters the new cell , and in CT1#117 reply LS [2], CT1 actually said that for case 1, current 24.501 has not captured this expected behaviour of NAS re-triggering the NAS procedure upon network release with UE moved to inactive with redirection.
In fact, given the analysis above in section 2.1, because CT1 has overlooked that for case 1 there is first a move to RRC_CONNECTED and only after receiving RRC_RELEASE (redirectedCarrierInfo and suspendConfig), does RRC moves to RRC_INACTIVE of which NAS is told, we believe that the current requirements in 24.501 does allow NAS to re-trigger required NAS procedure. This we deduce from what is written in current 24.501, subclause 5.3.1.4
The UE shall transition from 5GMM-CONNECTED mode over 3GPP access to 5GMM-CONNECTED mode with RRC inactive indication upon receiving an indication from the lower layers that the RRC connection has been suspended.

TS 24.501, subclause 5.3.1.4 furthermore have requirements for NAS triggering a resume when in 5GMM-CONNECTED mode with RRC inactive indication, see TS 24.501, subclause 5.3.1.4. Thus we observe,  
· Observation 2:
For case 1 mentioned in RAN2 LS [1], after NAS moves to 5GMM-CONNECTED mode with RRC inactive indication, there are adequate requirements in TS 24.501  to ensure NAS re-triggering required NAS procedure and reattempts to resume.

2.3
2-step release and redirect

The 2-step release and redirect brought up in RAN2's LS [1], is to our understanding a very simple 2 message exchange where when (in first message) the RRC request network to resume and in response (in second message) the NW directly releases with RRC_RELEASE containing redirection information. Upon receiving such a RRC_RELEASE containing redirection information, the RRC remains in RRC_INACTIVE, indicate that suspend to NAS and performs the redirection. Figure 2.3, illustrates our understanding.
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Figure 2.3
The difference between case 1 and case 2 is that in case 2, the upon request to resume, the network's response does not allow the RRC (of the UE) to move first to RRC_CONNECTED but instead the network immediately does a release containing redirection information and the RRC (of the UE) stays in RRC_INACTIVE
· Observation 3:
For case 2, mentioned in RAN2 LS [1], when the NAS in 5GMM-CONNECTED mode with RRC inactive indication, makes a request to resume, the RRC making the corresponding request to network to resume instead is released by the network with redirection information given un the RRC_RELEASE where upon the RRC stays in inactive and informs NAS as such.
2.4
Re-triggering of NAS procedure after RRC's suspend indication for case 2
A question asked in RAN2's LS [1], is whether if NAS will re-trigger the NAS procedure also for 2-step release and re-direct. Before looking into whether NAS has such requirements to re-trigger the NAS procedure, we should first look at whether NAS in release 15, after triggering a resume, takes into account an indication from RRC that RRC has stayed in RRC_INACTIVE – essentially failure to resume, RRC stays inactive. After that, secondly, we then look at whether NAS will re-trigger the necessary procedures.
Our analysis of the present 24.501 v15.3.0 and 24.501 v16.0.2 (i.e 24.501 of 2019-03) suggest that this requirement to stay in RRC_INACTIVE is indeed missing. However, we also note that in CT1#117, CT1 agreed a CR in C1-193150 [3], wherein the following was introduced which keeps the NAS in inactive.
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives an indication from the lower layers that the RRC connection has been suspended, the UE shall stay in 5GMM-CONNECTED mode with RRC inactive indication.

Admittedly, the primary reason for [3], is to handle the case where upon request to resume, the NAS receives a resume failure with lower layers indicating barring and that RRC has stayed in RRC_INACTIVE – and has been implemented into 24.501 v15.4.0 and 24.501 v16.1.0 (i.e. 24.501 of 2019-06) one can say there is a precedence.

· Observation 4:
Whilst there is no text that strictly covers NAS in inactive having triggered a resume, is then told by RRC of resume failure but still have to stay in inactive, there is precedence text introduced by [3] that allows NAS to go from inactive to inactive in case the failure to resume is due to barring.
Coming to the second point on NAS re-triggering the necessary NAS procedures, naturally if there is no coverage for NAS going from inactive to inactive upon triggering a resume and indicated by RRC that resume fail but to stay inactive, there is no text to cover re-triggering of necessary NAS procedures in that scenario. In fact CT1's reply LS in [2] accepts that CT1 will look into this.
3.
Conclusions and proposals

· Conclusion 1:
Given observation 1 and 2, and what has been overlooked (ie that there is a transit to RRC_CONNECTED, and NAS is told of such, before RRC move again to RRC_INACTIVE) is sufficiently covered in 2019-06 versions of 24.501, Rel-15.


· Conclusion 2:
Given observation 3 and 4, there is no strict text to cover case 2, both in terms of NAS in inactive triggering a resume, gets a resume failure indication but stay in inactive and in terms of NAS having to re-trigger the necessary NAS procedure.

We propose that :-
· Proposal 1:
CT1 send RAN2 a follow up LS to C1-193910 [2], indicating what had been overlooked for case 1 (i.e there is a move to connected before the move to inactive as a result of the release and redirection by the network) and that in fact case 1 is properly covered in existing Rel-15 and Rel-16 NAS specifications.


· Proposal 2:
CT1 consider necessary changes to cover for case 2. Such changes has to cover NAS upon triggering RRC to perform a resume and getting a resume failure from RRC will, if indicated by RRC that RRC has stayed in RRC_INACTIVE, that NAS stays in 5GMM-CONNECTED mode with RRC inactive indication and perform necessary re-trigger of NAS procedure, if still required.

· Proposal 3:
Along with Proposal 2, we propose that CT1 considers the changes from Rel-15.
The reason for we propose to do the changes from Rel-15 is that if CT1 only cater for case 2 from Rel-16, then RAN2 must do some changes to TS 38.331 Rel-15 to stop case 2 happening in Rel-15 when NAS triggers a resume. 
And then by Rel-16, RAN2 would have to re-introduce case 2.
To further progress this topic, OPPO has submitted CRs to TS 24.501 Rel-15 and Rel-16 in C1-194225 and C1-194226 respectively. A draft outgoing LS is also submitted in C1-194227.
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Annex

The following extracts are from TS 38.331, v15.6.0.
5.3.13
RRC connection resume

5.3.13.1
General
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Figure 5.3.13.1-1: RRC connection resume, successful
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Figure 5.3.13.1-2: RRC connection resume fallback to RRC connection establishment, successful
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Figure 5.3.13.1-3: RRC connection resume followed by network release, successful
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Figure 5.3.13.1-4: RRC connection resume followed by network suspend, successful
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Figure 5.3.13.1-5: RRC connection resume, network reject

The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s) and DRB(s) or perform an RNA update.

=================
5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

1>
stop timer T319;
1>
stop timer T380, if running;

1>
if the RRCResume includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;

1>
else:

2>
restore the masterCellGroup and pdcp-Config from the UE Inactive AS context;

1>
discard the UE Inactive AS context;

1>
release the suspendConfig except the ran-NotificationAreaInfo;

1>
if the RRCResume includes the masterCellGroup:

2>
perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;

1>
if the RRCResume includes the radioBearerConfig:

2>
perform the radio bearer configuration according to 5.3.5.6;

1>
if the RRCResume message includes the sk-Counter:

2>
perform security key update procedure as specified in 5.3.5.7;
1>
if the RRCResume message includes the radioBearerConfig2:

2>
perform the radio bearer configuration according to 5.3.5.6;

1>
resume SRB2 and all DRBs;

1>
if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;

1>
stop timer T320, if running;

1>
if the RRCResume message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
resume measurements if suspended;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
if T302 is running:

2>
stop timer T302;

2>
perform the actions as specified in 5.3.14.4;

1>
enter RRC_CONNECTED;
1>
indicate to upper layers that the suspended RRC connection has been resumed;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of the of RRCResumeComplete message as follows:

2>
if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received from upper layers;

2>
if the upper layer provides a PLMN, set the selectedPLMN-Identity to PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>
if the masterCellGroup contains the reportUplinkTxDirectCurrent:

3>
include the uplinkTxDirectCurrentList for each serving cell with UL;

3>
if UE is configured with SUL carrier:

4>
include uplinkDirectCurrentBWP-SUL for each serving cell with SUL within the uplinkTxDirectCurrentList;

1>
submit the RRCResumeComplete message to lower layers for transmission;

1>
the procedure ends.

=================

5.3.8
RRC connection release

5.3.8.1
General
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Figure 5.3.8.1-1: RRC connection release, successful
The purpose of this procedure is:

-
to release the RRC connection, which includes the release of the established radio bearers as well as all radio resources; or

-
to suspend the RRC connection only if SRB2 and at least one DRB are setup, which includes the suspension of the established radio bearers.

=================

5.3.8.3
Reception of the RRCRelease by the UE
The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>
stop timer T380, if running;

1>
stop timer T320, if running;

1>
if the AS security is not activated:

2>
ignore any field included in RRCRelease message except waitTime;

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;

1>
if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:

2>
if cnType is included:

3>
after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;

NOTE:
Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cnType, is up to UE implementation.

1>
if the RRCRelease message includes the cellReselectionPriorities:

2>
store the cell reselection priority information provided by the cellReselectionPriorities;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if deprioritisationReq is included:

2>
start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;

2>
store the deprioritisationReq until T325 expiry;

1>
if the RRCRelease includes suspendConfig:

2>
apply the received suspendConfig;

2>
reset MAC and release the default MAC Cell Group configuration, if any;

2>
re-establish RLC entities for SRB1;

2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:

3>
stop the timer T319 if running;

3>
in the stored UE Inactive AS context:

4>
replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;

4>
replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;

4>
replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;

4>
replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;

2>
else:

3>
store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured except for the ones within ReconfigurationWithSync and servingCellConfigCommonSIB;

2>
suspend all SRB(s) and DRB(s), except SRB0;

2>
indicate PDCP suspend to lower layers of all DRBs;

2>
if the t380 is included:

3>
start timer T380, with the timer value set to t380;

2>
if the RRCRelease message is including the waitTime:

3>
start timer T302 with the value set to the waitTime;

3>
inform upper layers that access barring is applicable for all access categories except categories '0' and '2';

2>
if T390 is running:

3>
stop timer T390 for all access categories;

3>
perform the actions as specified in 5.3.14.4;

2>
indicate the suspension of the RRC connection to upper layers;

2>
enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1>
else

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.
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