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1. Overall Description:

RAN2 thanks CT1 for their LS and provides their inputs on the identified issues with potential RAN/CT impact based on RAN2#97 meeting agreements (which are also listed in the Annex for further reference):  

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."

=> RAN2 confirms that 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 (PAU) procedure. The periodic UE's reachability timer which is used by the eNB to configure a UE in light connection for periodical PAU procedure can be set to {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes.
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"

=> RAN2 confirms that if PAU procedure fails (e.g., UE out of coverage when periodic PAU timer expires), the UE AS autonomously leaving RRC_CONNECTED (in light connection) to RRC_IDLE and informs the UE NAS of the failure of the light RRC connection.

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"
=> RAN2 confirms that 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), and RAN2 also agreed to the following:
· When a UE is paged using CN paging ID while been in light connection, UE enters into idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established).

· Upon CN paging, RRC enters RRC_IDLE, indicates to NAS about RRC connection release (release cause “other”) and then indicates the reception of CN paging.
· RAN2 understanding is that, when a UE is paged using CN paging ID while been in light connection, it means that eNB does not have the stored UE AS context.

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 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.
=> RAN2 confirms SA2 understanding that eNB will use RAN-initiated paging to reach a UE in light RRC connection when MME requires to send any DL communication to the UE.

=> RAN2 confirms SA2 assumption that resumeID is used by eNB when using RAN-initiated paging to notify a UE in light RRC connection. Moreover RAN2 confirms that RAN-initiated paging does not use S-TMSI.
SA2 identified issue: 20) RAN paging reliability.

=> RAN2 confirms that from RAN point of view, the RAN-initiated paging mechanism would have similar reliability as CN originated paging mechanism.

SA2 identified issue: 21) UE Location accuracy when UE is in ECM-CONNECTED Light Connection

=> RAN2 confirms that for a UE in light RRC connection configured with the RAN paging area as a single cell, the UE location could be known by network at cell level even while been in light RRC connection.
SA2 identified issue: 22) UE behaviour when moving in LC to a cell for which the eNB does not support LC?
=> RAN2 has agreed on a new broadcast indication for the UE to know whether the cell supports light RRC connection and the associated UE behaviour.
2. Actions:
To SA2 group

ACTION: 
RAN2 kindly asks SA2 to take the information above into consideration in their work.
3. Date of Next TSG-RAN2 Meetings:
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Hangzhou
4.  Annex - RAN2#97 meeting agreements:

RAN2 took the following agreements:

On the paging message:

1 The Resume ID will be used in the RAN initiated paging message.

2 UE in light connection behavior upon reception of paging: UE in light connection checks both Resume ID and CN paging ID (i.e. S-TMSI or IMSI).

2.1. When a UE is paged using CN paging ID while been in light connection, UE enters into idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established).

2.2. Upon CN paging, RRC enters RRC_IDLE, indicates to NAS about RRC connection release (release cause “other”) and then indicates the reception of CN paging.

2.3. RAN2 understanding is that, when a UE is paged using CN paging ID while been in light connection, it means that eNB does not have the stored UE AS context.

On the RAN configured paging area:

3 The cell list for the RAN-configured paging area is defined using the CellIdentity. Further optimizations could be discussed based on contributions.

4 To define the maximum number of cells in the list as 128.

5 To post-pone for future release the discussion on whether to define of a new RAN-configured paging area identifier (ID) as another option for the RAN-configured paging area.

On the RAN-configured DRX cycle

6 The values of the RAN-configured DRX cycle (which is used for the RAN-initiated paging mechanism) are 32, 64, 128, and 256 radio frames. Value 1, 2, 4, 8 and 16 will be considered in future release due to the RAN4 impact.

7 The paging DRX cycle, used by a UE in light RRC connection and for the RAN-initiated paging, should be the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).

On the resume cause values:

8 To enable the following resume cause values to be used by a UE in light connection:

8.1. A new value (e.g. ranAreaUpdate) for the UE to indicate the access due to a paging area update (PAU) procedure. The value is added in Msg 3.

8.2. The emergency and highPriorityAccess values. It should be triggered by up layer.

On a procedural text update for the CR to 36.331 to avoid duplications within the specification:

9 Incorporate connection initiation behaviour to same chapter as connection resumption and establishment are done to avoid unnecessary duplication of procedural text.
On the fallback handling when resuming a light RRC connection:

10 Similar as Rel-13, RRCConnectionSetup can be sent in response to RRCConnectionResumeRequest in Light Connection.
On the UE NAS awareness:

11 The UE AS notifies the UE NAS when entering to and exiting from light RRC connection.

On the indication of the light connection support for the eNB:

12 A UE knows whether the cell supports light RRC connection feature via a broadcast indication.

13 The UE could indicate to high layer of “RRC Connection failure” when the UE enter into a cell where light Connection is not supported as indicated in the SIBs.

On the periodic paging area update (PAU) procedure:

14 To define a periodic paging area update (PAU) procedure for the RAN to perform UE's reachability monitoring.

15 To define the following values for the periodic UE's reachability timer which is used by the eNB to configure a UE in light connection for periodical PAU procedure: {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes.

16 If PAU procedure fails (e.g., UE out of coverage when periodic PAU timer expires), the UE AS autonomously leaving RRC_CONNECTED (in light connection) to RRC_IDLE and informs the UE NAS of the failure of the light RRC connection.

On the UE behaviour while in light RRC connection:

17 UE transitions to idle mode state when the UE enters camping on any cell state.

18 UE enters idle mode in the target RAT in case of inter-RAT cell reselection from LTE light connection.

RAN2 took the following working assumption (note - final decision will be taken based on TP for CR to 36.331):

On the reject handling:

19 The expected behaviour when a UE in light RRC connection receives RRCConnectionReject in response to an RRCConnectionResumeRequest is:

19.1. 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.

19.2. 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.


