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Discussion and decision
1 Introduction

This contribution discusses the inputs provided by CT1 in their LS [1], taken into consideration SA2 inputs in their LS [2], aiming to identify the RAN2 impacts and when applicable including the suggested text proposal (TP) 
2 RAN2 impacts based on CT1 feedback
2.1 UE NAS/AS interaction when in light RRC connection
CT1 confirmed RAN2's assumption on the UE NAS state and informed that UE NAS should also be aware when getting in and out of light RRC connection. 
"Conclusion #1: The UE is in EMM-CONNECTED mode when the UE is in light RRC connection."
"Conclusion #3: The NAS at the UE needs to be informed by RRC when the UE goes into light RRC connection and when the UE goes out of light RRC connection."
This points was also covered within RAN2 email discussion [96#66] in discussion point 8 and correspond proposal 9, therefore UE AS will have to inform UE NAS when getting into and out of light RRC connection, as shown in the TP below which is also captured in the running CR to 36.331.
Observation 1. UE AS indicates UE NAS when getting into light RRC connection and when getting out of light RRC connection (observation covered in the proposal 9 in email discussion [96#66]).
2.2 Resume causes applicable when in light RRC connection

CT1 recommends RAN2 to also enable the resume cause values for emergency calls and high priority access while in light RRC connection. As the latest up to date information may not be transparent to UE AS, the UE NAS would provide an indication to RRC when these resume cause values need to be used.
"Recommendation #1: RAN2 should add support for emergency and highPriorityAccess cause values as additional resume cause values when resuming a light RRC connection. NAS would indicate to RRC when these cause values shall be used."
This points was also covered within RAN2 email discussion [96#66] in discussion point 7 and correspond proposal 8, therefore UE AS will have to inform UE NAS when getting into and out of light RRC connection, as shown in the TP below which is also captured in the running CR to 36.331.

5.3.3.3a
Actions related to transmission of RRCConnectionResumeRequest message
<omitted text>

2>
if resuming a light RRC connection:

3> if upper layer informs of an emergency call:

4> set the resumeCause to emergency;

3> else if upper layer informs of highPriorityAccess:

4> set the resumeCause to highPriorityAccess;

3> else if resuming due to paging: 

4> set the resumeCause to mt-Access;
3> else if resuming due to RRC signaling:

4> set the resumeCause to mo-Signaling;
3> else:

4> set the resumeCause to mo-Data;
Observation 2. The resume cause values of emergency and highPriorityAccess can be used when resuming a light RRC connection (observation covered in the proposal 8 in email discussion [96#66])
2.3 Idle procedures applicable when in light RRC connection
2.3.1 Inter-RAT cell (re)selection 
CT1 indicated that when a UE in light RRC connection does inter-RAT cell (re)selection, it will move to STANDBY/PMM-IDLE and shall follow legacy inter-RAT idle mode mobility procedures which will trigger the UE to perform a Routing Area Update.
"Conclusion #2: If the UE selects/reselects a GERAN or UTRAN cell while in light RRC connection, the UE shall move to STANDBY/PMM-IDLE and follow legacy inter-RAT idle mode mobility procedures i.e. perform a Routing Area Update."

RAN2 agreement was that idle mode procedures are applicable unless explicitly indicated as it is captured in running CR to 36.304 (related TP is also copied below for reference), therefore it is confirmed that this inter-RAT would also be covered be
"The Idle Mode procedures defined in this specification are also applicable for a UE in light RRC connection unless the text explicitly indicates otherwise.
 NOTE: 
The parts defined for a UE in RRC_IDLE are also applicable for a UE in light RRC connection unless the text explicitly indicates otherwise."
Proposal 1. RAN2 confirms that a UE in light RRC connection supports legacy inter-RAT cell (re)selection like a UE in RRC_IDLE.
2.3.2 PLMN selection

CT1 indicated that to ensure the completion of the feature on Rel-14, NAS specification will not enable the higher priority PLMN search for a UE in light RRC connection. 
"Recommendation #4: For Rel-14, light RRC connection is disabled for roaming UEs, and UEs in their HPLMN do not perform PLMN selection while in light RRC connection"

Not to enable the higher priority PLMN search, MME could easily disable the usage of light RRC connection for roaming UEs. Moreover SA2 is also considering other use cases where it might be preferable to disable the usage of light RRC connection [2] (e.g. when using location information reported for LI purposes, or in some cases when using I-eDRX or PSM). RAN3 could enable the required signaling for the MME informs the eNB when a given UE, that supports light RRC connection feature, cannot use it (e.g. upon a UE gets connected) and for the eNB to convey this information to other eNBs (e.g. when fetching the UE AS context).
Proposal 2. RAN2 assumes that MME informs eNB when light RRC connection cannot be used via S1 signaling; this information is also forward between eNB(s) when transmitting/fetching the UE AS Context via X2 or S1 signaling (details to be defined by RAN3).
2.4 Reject when resuming a light RRC connection
CT1 clarified that when notifying the upper layer about the failure to resume the light RRC connection due to a reject, the UE AS should firstly move the UE from light RRC connection to RRC_IDLE, moreover the UE NAS is requested that the indication sent by UE AS is different than legacy.
" Recommendation #2: The UE should leave RRC_CONNECTED in case of RRCConnectionReject during light RRC connection resumption procedure."

"Conclusion #4: The NAS at the UE needs to be informed of a failure to resume the light RRC connection due to RRCConnectionReject by the network."
For failure scenario to resume, a RRCConnectionSetup is used in response to RRCConnectionResumeRequest as explained in next section 2.5. It should be noted though that RRCConnectionReject is used for congestion scenario where the UE is maintained in Light connected state rather than for failure.   If RAN2 decides to also introduce a failure to resume procedure that does not result in a setup, we agree that NAS should be informed. Taken all of this points in consideration the expected behaviour would be the following:
5.3.3.8
Reception of the RRCConnectionReject by the UE

<omitted text>

1>
if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
2>
if the UE is in light RRC connection

 3>
if the rrc-LightConnectionIndication is present in the RRCConnectionReject:

4>
perform the actions to enter light RRC Connection as specified in 5.3.8.x;

3> else:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

4>
inform upper layers about the failure to resume the light RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT for mobile originating CS fallback is applicable, upon which the procedure ends;

<omitted text>
Proposal 3. The expected behaviour when a UE in light RRC connection receives RRCConnectionReject in response to an RRCConnectionResumeRequest is:
Proposal 3.1. If RRCConnectionReject indicates to stay in light RRC connection (i.e. the message includes a new rrc-LightConnectionIndication indication), UE continues in light RRC connection.

Proposal 3.2. If RRCConnectionReject does not indicate to stay in light RRC connection (i.e. the message does not include a new rrc-LightConnectionIndication indication), UE enters to RRC_IDLE and informs the upper layer of a failure of the RRC connection when resuming a light RRC connection due to access barring reasons.
2.5 Fallback to establish a new RRC connection when resuming a light RRC connection
CT1 indicated that for case of fallback to RRC connection establishment during light RRC connection resumption, legacy behaviour is applicable to make the transition transparent to the UE NAS.
"Conclusion #5: The NAS at the UE does not need to be informed of fallback to RRC connection establishment during light RRC connection resumption "

On summary, when a UE in light RRC connection receives the RRCConnectionSetup message in response to RRCConnectionResumeRequest, the UE AS should convey to UE NAS legacy form of indication, as shown below:
5.3.3.4
Reception of the RRCConnectionSetup by the UE

The UE shall:

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
2>
discard the stored UE AS context and resumeIdentity;

2>
indicate to upper layers that the RRC connection resume has been fallbacked;
Taken into consideration RAN2 previous agreements and running CR to 36.331, we confirm that this is also the common understanding in RAN2 side
Proposal 4. RAN2 confirms that when a UE in light RRC connection receives the RRCConnectionSetup message in response to RRCConnectionResumeRequest, the UE AS behaves as legacy Rel-13 (i.e. UE AS informs UE NAS that the RRC connection resume has been fallbacked, and UE AS discards UE AS context and resumeIdentity). 
2.6 Periodic update mechanism when in light RRC connection
CT1 informed that a periodic update mechanism at the RRC level is required as periodic TAU is not performed while UE is in EMM-CONNECTED mode.
"Recommendation #3: CT1 expects that RAN2 will specify a periodic update mechanism at the RRC level for the UE in light RRC connection."

This points was also covered within RAN2 email discussion [96#66] in discussion point 10 and correspond proposal 11, therefore a RRC mechanism for a UE in light RRC connection to trigger periodic location updates.
Observation 3. A new RRC mechanism for a UE in light RRC connection is enabled to trigger periodic location updates, which is referred as RAN paging area update procedure (observation covered in the proposal 11 in email discussion [96#66]).
3 Conclusion

The observations and proposals captured are the following:
Observation 1.
UE AS indicates UE NAS when getting into light RRC connection and when getting out of light RRC connection (observation covered in the proposal 9 in email discussion [96#66]).
Observation 2.
The resume cause values of emergency and highPriorityAccess can be used when resuming a light RRC connection (observation covered in the proposal 8 in email discussion [96#66])
Observation 3.
A new RRC mechanism for a UE in light RRC connection is enabled to trigger periodic location updates, which is referred as RAN paging area update procedure (observation covered in the proposal 11 in email discussion [96#66]).


Proposal 1.
RAN2 confirms that a UE in light RRC connection supports legacy inter-RAT cell (re)selection like a UE in RRC_IDLE.
Proposal 2.
RAN2 assumes that MME informs eNB when light RRC connection cannot be used via S1 signaling; this information is also forward between eNB(s) when transmitting/fetching the UE AS Context via X2 or S1 signaling (details to be defined by RAN3).
Proposal 3.
The expected behaviour when a UE in light RRC connection receives RRCConnectionReject in response to an RRCConnectionResumeRequest is:
Proposal 3.1.
If RRCConnectionReject indicates to stay in light RRC connection (i.e. the message includes a new rrc-LightConnectionIndication indication), UE continues in light RRC connection.
Proposal 3.2.
If RRCConnectionReject does not indicate to stay in light RRC connection (i.e. the message does not include a new rrc-LightConnectionIndication indication), UE enters to RRC_IDLE and informs the upper layer of a failure of the RRC connection when resuming a light RRC connection due to access barring reasons.
Proposal 4.
RAN2 confirms that when a UE in light RRC connection receives the RRCConnectionSetup message in response to RRCConnectionResumeRequest, the UE AS behaves as legacy Rel-13 (i.e. UE AS informs UE NAS that the RRC connection resume has been fallbacked, and UE AS discards UE AS context and resumeIdentity).
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