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Discussion and decision
1 Introduction

In this contribution, we provide clarifications related to suspend configuration, specifically RNA configuration, to reduce overhead when RNA is configured for an inactive UE. We want to re-discuss the previous agreement taken in RAN2#101 as per below based on email discussion [2]. It is brought up as RIL issue#1037 as part of the ongoing ASN.1 review. 
“

10
RNA is mandatory configured for the inactive UEs for Rel-15; (May be re-discussed after the discussion of the interaction between RANU and TAU)

”

2 Discussion
As per [1], the inactive UE discards the stored UE AS context whenever the connection is resumed through RRCResume or a new connection is set up during fallback through RRCSetup. While there is ongoing discussion about whether RNA configuration which is part of suspend configuration is part of the UE AS context, it is specifically called out to be discarded when the UE enters idle mode as per below:

5.3.11  UE actions upon going to RRC_IDLE

Editor’s Note: Targeted for completion in Sept 2018.

The UE shall:
1> reset MAC;
1> stop all timers that are running except T320 and T325;

1> discard any stored AS context, I-RNTI, ran-PagingCycle and ran-NotificationAreaInfo; 
However, as the inactive UE moves to connected state, and then again moved into inactive state, it is unclear whether the RNA configuration will be discarded or not as shown below in resume procedure.
Note: for INACTIVE-> INACTIVE transition using release message, the RNA configuration will be handled by release message as:
1>
if the RRCRelease includes suspendConfig:
2> if UE has stored resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo:
3> replaces the stored values by new values in suspendConfig;
For the UE moving to connected mode, and then moved into INACTIVE state, we can also reuse the handling defined in release message, i.e. the UE does nothing when it receives the RRCResume message, and replaces UE AS context, e.g when it receives suspend message only. This can make the procedure simpler. The change on 5.3.13.4 is shown as below:
5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

<TEXT OMITTED>

1>
 discard the stored UE AS context and I-RNTI;
<TEXT OMITTED>

Proposal 1: Do not discard stored UE AS context and I-RNTI when the UE receives RRCResume message; the UE handles the previously stored UE AS context and I-RNTI when it receives RRCRelease message.  

2.1 Delta signalling for release message with suspend configuration

The suspend configuration is shown as below:

SuspendConfig ::= SEQUENCE {

    resumeIdentity                      I-RNTI-Value,

    ran-pagingCycle                 
PagingCycle,

    ran-NotificationAreaInfo            RAN-NotificationAreaInfo, 
    periodic-RNAU-timer             
ENUMERATED {ffsValue},

    nextHopChainingCount                NextHopChainingCount

}
In [2] we discussed whether a) the UE shall always have valid RNA configuration, if not whether b) default RNA configuration should be defined. Companies prefered a), and that is why RAN2 agreed: 

10
RNA is mandatory configured for the inactive UEs for Rel-15; (May be re-discussed after the discussion of the interaction between RANU and TAU)

But we did not discuss whether delta signalling should be supported or not based on option a) described above. To our understanding it would be good to support delta signalling for RNA configuration because:

· In suspend configuration, the size of ran-NotificationAreaInfo could be more than 1152 bits (32 cells (36bits per cell id)).
· Normally, in one area, the RNA configuration (the ran-NotificationAreaInfo, and even the periodic-RNAU-timer or the ran-pagingCycle) will not be changed, unless the UE performed RNAU procedure due to mobility. 
For other configuration elements in SuspendConfig, such as resumeIdentity, ran-pagingCycle, periodic-RNAU-timer or nextHopChainingCount, it might not be worth to support delta signalling since the size of them is really small. 

Proposal 2: Delta signalling is supported at least for ran-NotificationAreaInfo.  

To support delta signalling for ran-NotificationAreaInfo, ran-NotificationAreaInfo in SuspendConfig should be defined as optional in the ASN.1. By making the RNA configuration (even including the RNAU timer) optional, it is possible to skip these elements while releasing the UE and when UE already has stored previous values that are still valid. Thereby saving on signalling. 

Proposal 3: The ran-NotificationAreaInfo is defined as optional within SuspendConfig IE. 
Considering the following scenarios, it would be good to support delta signalling for both scenarios. 

Scenario 1: the UE moves from INACTIVE to Connected mode, then moves back to INACTIVE;
Scenario 2: the UE moves from INACTIVE to INACTIVE (by RRCRelease message)

For scenario 1, the UE shall not discard ran-NotificationAreaInfo upon reception of RRCResume message. For both scenarios 1 and 2, the release part shall be changed to keep the previously stored value of the SuspendConfig as explained and shown below. 
When the UE is released with suspend configuration, the gNB need not update these elements and the UE can continue to use stored values. So, we propose the following change to save on signalling RNA configuration information. 

5.3.8.3         Reception of the RRCRelease by the UE

The UE shall:
<TEXT OMITTED>

1> if the RRCRelease includes suspendConfig:

2> if UE has stored stored resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo:

3> keep stored values and replaces the stored values by new values in suspendConfig as applicable;
2> else:

3> store resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo provided in suspendConfig;
2> reset MAC;
2> re-establish RLC entities for all SRBs and DRBs;

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

<TEXT OMITTED>

Proposal 4:  As the ran-NotificationAreaInfo is not discarded when the UE enters connected mode (as captured in proposal 1), the UE uses the previously stored ran-NotificationAreaInfo if the network does not provide new values in the new suspendConfig of the RRCRelease message. 
In view of the above proposals to RNA configuration within SuspendConfig, we also prefer to add the condition for RAN notification area info. as ‘Need M’ as shown below. Regarding suspend configuration, current Need N is incorrect since it is not a one shot configuration. We should change it to ‘Need R’.
<TEXT OMITTED>
RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need NR
<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo OPTIONAL, --Need M

periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

Proposal 5: Set the condition for SuspendConfig to ‘Need R’ and ran-NotificationAreaInfo to ‘Need M’.
Proposal 6: Capture the TP provided in section 4 compiled based on proposals 1 to 5. 
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1: Do not discard stored UE AS context and I-RNTI when the UE receives RRCResume message; the UE handles UE AS context and I-RNTI when it receives RRCRelease message.  
Proposal 2: Delta signalling is supported for ran-NotificationAreaInfo.  
Proposal 3: ran-NotificationAreaInfo is optional within suspend configuration.
Proposal 4:  As the ran-NotificationAreaInfo is not discarded when the UE enters connected mode (as captured in proposal 1), the UE uses the previously stored ran-NotificationAreaInfo if the network does not provide new values in the new suspendConfig of the RRCRelease message. 

Proposal 5: Set the condition for SuspendConfig to ‘Need R’ and ran-NotificationAreaInfo to ‘Need M’.
Proposal 6: Capture the TP provided in section 4 compiled based on proposals 1 to 5. 
4 Text proposal (based on ASN.1 review version)

< BEGINNING OF CHANGE#1>
5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

<TEXT OMITTED>


<TEXT OMITTED>

<END OF CHANGE#1>
< BEGINNING OF CHANGE#2>
5.3.8.3         Reception of the RRCRelease by the UE

The UE shall:
<TEXT OMITTED>

1> if the RRCRelease includes suspendConfig:

2> if UE has stored resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo:

3> keep stored values and replace the stored values by new values in suspendConfig as applicable;
2> else:

3> store resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo provided in suspendConfig;
2> reset MAC;
2> re-establish RLC entities for all SRBs and DRBs;

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

<TEXT OMITTED>

<END OF CHANGE#2>
< BEGINNING OF CHANGE#3>
<TEXT OMITTED>
RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need R
<TEXT OMITTED>

<END OF CHANGE#3>
< BEGINNING OF CHANGE#4>
SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo 


OPTIONAL, --Need M


periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

<END OF CHANGE#4>
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