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Discussion and decision
1 Introduction

This contribution discusses the inputs provided by SA2 in their LS [1], taking into consideration CT1 inputs in their LS [2], aiming to identify the RAN2 impacts and when applicable including the suggested text proposal (TP) for the issues of category b & f that were identified as items with potential RAN/CT impact.
2 RAN2 impacts based on SA2 feedback
2.1 RAN paging failure
SA2 described the expected behaviour when RAN were to handle a RAN paging failure as it is shown below.
"SA2 identified issue: 1) RAN paging failure, potential CN impact
SA2 way forward: RAN performs paging retry, after persistent error and based on local configuration need to release S1 connection and MME locally turns the UE's context to EMM-IDLE, normal reachability follows. Before releasing S1 connection RAN sends NAS NON DELIVERY NOTIFICATION to CN.
· UE remains in light connected in this scenario.
· (SA2 expects legacy behaviour from CN) SA2 does not expect that MME will page the UE as the result of the above.
· RAN is expected to have a periodic Update procedure that is lesser or equal to the pTAU timer.
· RAN to decide final solution with SA2 input."
We share the view suggested by SA2 that a periodic PAU procedure should be enabled for handling this failure scenarios. This was also discussed on the email discussion [96#66] discussion point 10.
Observation 1. A new RRC mechanism for a UE in light RRC connection is enabled to trigger periodic location updates, which is referred as RAN PAU procedure (observation covered in proposal 11 in [96#66]).
2.2 Extended out of coverage while in light RRC connection
SA2 indicates that RAN2 should define a periodic location update procedure, as it was also suggested by CT1 in recommendation #3 their LS [2].
"SA2 identified issue: 3) Potential CN impact for extended out of coverage: implicit detach, etc.
SA2 way forward: RAN is expected to have a periodic Update procedure that is lesser or equal to pTAU timer.
· RAN to decide final solution"
The definition of a periodic location update procedure, which is referred as RAN paging area update (PAU) procedure is discussed in our other contribution [3], as well as, in the email discussion [96#66]. It is pointed there that when UE in light RRC connection is out of coverage for extended time and while the periodic PAU timer expires, the UE fails when having to trigger PAU procedure with the network, and therefore this forces the UE to enter into RRC_IDLE, indicating a failure of the RRC connection while trying to perform a periodic PAU notification. Note that this indication is the same as the one that it is sent in legacy LTE for a UE in RRC_CONNECTED.
Observation 2. If the UE is out of coverage when periodical PAU timer expires, the failure of PAU procedure makes the UE AS autonomously entering to RRC_IDLE and informing the UE NAS of the failure of the light RRC connection, (as pointed in proposal 13 in [96#66]). Note – this UE AS/NAS indication is the same as legacy LTE failure indication sent by a UE in RRC_CONNECTED.
2.3 Mismatch of states (UE in connected with light connection and network sees the UE as idle)
SA2 informs RAN2 on their preference for enabling that a UE in light RRC connection is able to receive both the UE ID provided on the RAN level (resumeID), as well as the ones provided by upper layers (S-TMSI and IMSI).
"SA2 identified issue: 15) Mismatch of states: UE in CONNECTED LC and NW in IDLE.
SA2 way forward: RAN is considering UE to receive both RAN and CN paging (S-TMSI and IMSI), this solves this mismatch. When UE receives the CN paging it knows it has to move to idle and start idle mode procedures.

· RAN to decide final solution with SA2 input"
This topic was also discussed on email discussion [96#66] in discussion point 1 (proposal 2) where companies had different views, and on the other hand in the discussion point 6 (proposal 7) all companies looked to agree that a UE should always monitor the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted). Therefore we suggest to follow SA2's guidance. 
Proposal 1. A UE in light RRC connection monitors in the paging messages for both Resume ID and CN paging ID (i.e. S-TMSI or IMSI), as recommended by SA2.

2.4 MME actions impacting a UE in light RRC connection
SA2 informs their understanding that the RAN-initiated paging should be used, e.g. when MME were to release the UE due to load balancing or when MME were to reallocate the S-TMSI of a UE in light RRC connection. Therefore the expected behaviour is that the UE is paged via the RAN-initiated paging (using resumeID), which would trigger the UE’s resumption of the light RRC connection due to MT-access. 
"SA2 identified issue: 13) MME load re-balancing “what does the eNB do when the UE is in light connected state when the MME releases the S1 connection with release cause "load balancing TAU required" since there is no RRC connectivity?”
SA2 way forward:  For any NW initiated RRC procedure, the eNB will bring the UE to regular connected by doing RAN paging, and then performing the RRC procedure. 

· For RRC connection release, the RAN can page the UE and then provide the RRC connection release message.    RAN to decide final solution with SA2 input

· MME strategy for load balancing is impacted.   SA2 to decide."
"SA2 identified issue: 18) When using the S-TMSI for RAN paging (e.g. at least to handle the abnormal case of the UE bring in idle state and the network thinking that the UE is in connected state) the RAN will need to be informed when the MME reallocates the S-TMSI of the mobile.

SA2 way forward:
· SA2 assumes and prefers RAN paging with Resume ID

· RAN paging with S-TMSI has CN impacts that need to be discussed with SA2 (e.g. S-TMSI changing during connected mode TAU)"
Moreover, we understand that this is not an issue if the eNB uses resumeID for the RAN-initiated paging and the UE in light connection checks for all possible UE IDs in the paging message
Proposal 2. RAN2 confirms SA2 understanding that eNB will use RAN-initiated paging to reach a UE in light RRC connection when MME requires communication with the UE e.g. due to any DL PDU, or to inform of the re-allocation of the S-TMSI or to notify the release of the S1 connection. 

Proposal 3. RAN2 confirms SA2 assumption that resumeID is used by eNB when using RAN-initiated paging to notify a UE in light RRC connection.
2.5 RAN-initiated paging reliability
SA2 requests that the paging reliability is guaranteed by the RAN-initiated paging mechanism.
"SA2 identified issue: 20) RAN paging reliability.
SA2 way forward: No impact to SA2 specs.
· SA2 to provide input to the LS response (i.e. expectation for reliability in RAN paging)".
In our understanding there is no RAN action associated with this as same paging mechanism is used in RAN level (i.e. UE monitors at least same PO/PF as in idle, if it were not more as the RAN-configured DRX cycle could be smaller than the one used in idle but it should be divider of it). In addition, the paging strategy would be left up to network decision similarly as it is done for the CN-initiated paging and can be expected to have similar reliability as CN originated Paging.
Proposal 4. RAN2 confirms that from RAN point of view, the RAN-initiated paging mechanism would have similar reliability as CN originated Paging.
2.6 UE location information while in light RRC connection
SA2 requests that a UE that supports location accuracy could provide its location information in terms of the RAN paging area or otherwise the MME would disable the usage of light connections for UEs configured to report location accuracy information; LS was also sent to SA3-LI to get their feedback on this point. We share the view suggested by SA2 and confirm that there is no foreseen RAN2 impact on this item.
"SA2 identified issue: 21) UE Location accuracy when UE is in ECM-CONNECTED Light Connection
SA2 way forward:
· Inform SA3-LI that Light Connection work is going on and ask what are the expected requirements for location granularity (paging area, actual cell) and age of location.

· Recommend that MME is modified to put the cell age of the last genuine radio contact"
"SA2 identified issue: 25) How HSS can retrieve the UE’s cell ID and ‘age of location information’ with the Insert Subscriber Data
SA2 way forward: See resolution for issue 21."
Proposal 5. RAN2 confirms SA2 recommended action in relation to light RRC connection and location information provided in the legal intercept (LI) feature.
3  Conclusion

The observations and proposals captured are the following:
Observation 1.
A new RRC mechanism for a UE in light RRC connection is enabled to trigger periodic location updates, which is referred as RAN PAU procedure (observation covered in proposal 11 in [96#66]).
Observation 2.
If the UE is out of coverage when periodical PAU timer expires, the failure of PAU procedure makes the UE AS autonomously entering to RRC_IDLE and informing the UE NAS of the failure of the light RRC connection, (as pointed in proposal 13 in [96#66]). Note – this UE AS/NAS indication is the same as legacy LTE failure indication sent by a UE in RRC_CONNECTED.


Proposal 1.
A UE in light RRC connection monitors in the paging messages for both Resume ID and CN paging ID (i.e. S-TMSI or IMSI), as recommended by SA2.
Proposal 2.
RAN2 confirms SA2 understanding that eNB will use RAN-initiated paging to reach a UE in light RRC connection when MME requires communication with the UE e.g. due to any DL PDU, or to inform of the re-allocation of the S-TMSI or to notify the release of the S1 connection.
Proposal 3.
RAN2 confirms SA2 assumption that resumeID is used by eNB when using RAN-initiated paging to notify a UE in light RRC connection.
Proposal 4.
RAN2 confirms that from RAN point of view, the RAN-initiated paging mechanism would have similar reliability as CN originated Paging.
Proposal 5.
RAN2 confirms SA2 recommended action in relation to light RRC connection and location information provided in the legal intercept (LI) feature.
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