3GPP TSG-RAN WG2 NR Ad Hoc 1801
R2-1801120
Vancouver, Canada, January 22nd  – 26th, 2018 
(Resubmission of R2-1712802)
Agenda Item:
10.4.1.7.2
Source:
InterDigital Inc.
Title:
RAN Location Area Update Procedure for NR
Document for:
Discussion, Decision

1 Introduction

In RAN2#98, the following agreements were made on Inactive state and RLAUs [1]:
Agreements:

1
Define RRC_INACTIVE as a new RRC state in NR.

2
A UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically. 

Agreement

1
Connection resume message will include information that can at least indicate RAN area update. Inclusion of information to enable access control is not precluded.

Agreements for the case that the UE wants to transition from INACTIVE to CONNECTED

1
Initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0

2
In case the RAN is successful in retrieving and verifying the UE context, MSG4 should be integrity protected and sent on SRB1

3
RAN2 aim that in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be ciphered and sent on SRB1

FFS Whether there may be cases where message where the MSG4 cannot be ciphered.

4
If the UE received a resume message on MSG4 on SRB1 then the UE enters RRC Connected.

4a
If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive.

FFS In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0

FFS Whether MSG 4 can be a reject to idle. 

FFS When the UE receives in MSG4 on SRB0 then the UE releases at least the AS security context and UE NAS layer should be informed.

Finally, in RAN2#99bis, the following agreements were made on Connection control [5] :

Agreements

1
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer).

2
INACTIVE related parameters/configuration should not be updated by a MSG4 sent over SRB0 (as it is a non-protected message).

3
A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE back into INACTIVE (i.e. not rejected). (RNA update use case)

4
The MSG4 (i.e. not rejected) of agreement 3 can configure at least the same parameters as can be configured by the message that moves the UE to inactive (e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information). (security framework are to be discussed independently)

5
A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.

5.1
This MSG4 (i.e. SRB1 release to IDLE) can carry same information as RRC Connection release kind of message (e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information).

6
UE in INACTIVE, trying to resume an RRC connection, cannot receive MSG4 sent over SRB0 (without Integrity protection) to move the UE into IDLE to stay in IDLE (i.e. not precluding use of fallback to RRC Connection Establishment).

In this contribution, we discuss the details of the RAN Location Area Procedure.
2 RLAU Procedure
2.1 Successful RLAU Procedure
In RAN2#98 and RAN2#99, some procedural details of a transition from from INACTIVE to CONNECTED were agreed.  The transition is initiated by an RRC message by the UE (MSG3) on SRB0.  A UE, based on the type of response (MSG4) it receives from the network, can be moved to RRC_CONNECTED, or left in RRC_INACTIVE.  At RAN2#98, we also agreed to have a UE in RRC_INACTIVE send a RAN-based location area update (RLAU) using a resume procedure both periodically and when reselecting to a cell not in the configured RAN-based notification (RNA) area.  The details of such “resume” procedure need to be further discussed.
The purpose of the RLAU is for the UE to inform the network of the UEs latest location (at the RNA level).  Similar to the transition to RRC_CONNECTED, the RLAU procedure requires at least a UE ID to be transmitted in MSG3 in order to identify and locate the UE’s context at the network, as well as some security information to authenticate the UE.  This information should be sufficient for the network to identify and authenticate the UE and determine its new location during the RLAU.  Since this information is transmitted in MSG3, the UE does not need to transmit further information for the purposes of the RLAU, and therefore a transition to RRC_CONNECTED is not required.  While it would be beneficial in some cases that the UE transitions to RRC_CONNECTED (e.g. when the NW has DL data to provide to the UE), it is not necessary that the UE perform such transition each time, and the network can choose whether the transition is needed and indicate this to the UE using MSG4.
Proposal 1 The UE remains in RRC_INACTIVE (does not transition to RRC_CONNECTED) during an RLAU unless indicated to do so by the network in MSG4.
It was also agreed at RAN2#99 that the initial RRC message for the RLAU procedure will include information to indicate that the RLAU is being performed.  This information can be included in a resumeCause field, similar to the RRCConnectionResumeRequest message in LTE.  

While two different types of RLAU are possible (periodic and change of RNA), we expect the NW behaviour in both cases to be the same if the NW is able to correctly authenticate the UE: 

· Action 1) Reset any inactivity time in the NW related to the periodic RLAU timer:  Such timer would be used by the NW to determine when the UE’s context can be deleted.  Such behaviour should be common to both types of RNA and should be consistent between UE and NW.
Proposal 2 A  UE resets its periodic RLAU timer when it successfully performs an RLAU (including periodic RLAU). 

· Action 2) Fetch and relocate the UE’s context: Specifically, it would be best for the NW to fetch the UE context, regardless of the type of RLAU, since moving the anchor cell will reduce delays for data transmission or transition to RRC_CONNECTED when data arrives.
Since the NW actions do not depend on the type of RLAU, a single cause field is sufficient.
Proposal 3 A  single cause field in MSG3 of the RRC_INACTIVE to RRC_CONNECTED transition procedure is used to indicate RLAU (periodic or change in RNA). 
It was agreed at RAN2 #99bis that MSG4 in the case of an RNA update can configure at least the same parameters which the UE can receive when it is moved from RRC_CONNECTED to RRC_INACTIVE.  It may be possible that the NW may decide not to change many of the inactive state parameters (e.g. the UE may continue to use the same DRX cycle, RNA configuration, etc).  In this case, there is no need for the NW to provide them.  However, the use of the same I-RNTI following RNA update may not be possible.  In LTE, the resume ID In LTE, the resume ID was different in consecutive suspends of the same UE to avoid tracking of the UE [4].  It should confirmed with SA3 if the same behaviour is required for the I-RNTI. 

Proposal 4 Ask SA3 whether the I-RNTI should always be updated during a RLAU. 

Proposal 5 During RLAU, except for I-RNTI, the UE continues to use a stored value of the RRC_INACTIVE configuration if not provided in MSG4.  
2.2 Cell Reselection during RLAU Procedure
While in RRC_INACTIVE the UE performs cell-reselection related measurement and evaluation. When the UE initiates a msg3 transmission (e.g. either to move to RRC CONNECTED or to perform a RLAU), the UE should continue performing such measurements evaluation, as is the case in LTE.  If conditions are fulfilled the UE should perform cell relection.  

Proposal 6 The UE should continue performing cell-reselection related measurements and evaluation following MSG3 transmission for RLAU and transition from RRC_INACTIVE to RRC_CONNECTED.  If the criteria is fulfilled, the UE should perform cell reselection. 
Upon cell relection, the UE should cancel the ongoing procedure and at least reset the MAC and re-establish the RLC.   Whether the UE needs to inform upper layers at this point will depend on the interaction of the NAS to AS for RRC_INACTIVE and who triggers the connection in the first place.  For instance, in the case of an RLAU, the NAS layer would not need to be informed.   

Proposal 7 Upon cell reselection during RLAU or during transition from RRC_INACTIVE to RRC_CONNECTED, the UE should cancel the ongoing procedure and at least reset the MAC and re-establish the RLC. 
Once reselection has occurred, the UE should be able to re-initiate the procedure again immediately in the new cell.  This avoids delays in transition to RRC_CONNECTED or transmission of the latest UE location during RLAU.

Proposal 8 The UE should be able to immediately initiate a new procedure (RLAU or transition from RRC_INACTIVE to RRC_CONNECTED) in the new cell upon reselection. 
Cell reselection during an ongoing RLAU procedure may result in three scenarios:
1. UE reselects to a new cell belonging to a different RNA than the last RNA where the UE was able to locate itself
2. UE reselects to a new cell belonging to the same RNA as the last RNA where the UE was able to locate itself
3. Reselection occurred during transmission of a periodic RLAU

To avoid unnecessary uplink transmission we think that in case of scenario 2 the UE should not have to  trigger a RLAU procedure and simply camp on the cell it was originally before the RLAU was triggered. 

Proposal 9 In case of RLAU which is not a periodic RLAU, if the UE reselects to a cell belonging to the original RNA it does not need to re-initiate the RLAU.  
In LTE, the number of times a TAU is retried as a result of failure at the lower layers (e.g. cell reselection of T300 expired) is determined by the value of a NAS counter – “location update attempt counter” [3].  
Similarly, the number of times in which an RLAU or transition from RRC_INACTIVE to RRC_CONNECTED is re-attempted following cell reselection should be limited.  This can be done through the use of a counter, similar to the one in NAS for TAU or a timer attached to the overall procedure.  The details here can also be further discussed at a later stage.  
Proposal 10 The number of RLAU retries performed by a UE before transition to IDLE is limited.  Details are FFS.
3 Conclusion
In this contribution, the following proposals have been made related to RLAU procedure.

Proposal 11 The UE remains in RRC_INACTIVE (does not transition to RRC_CONNECTED) during an RLAU unless indicated to do so by the network in MSG4.

Proposal 12 A  UE resets its periodic RLAU timer when it successfully performs an RLAU (including periodic RLAU). 

Proposal 13 A  single cause field in MSG3 of the RRC_INACTIVE to RRC_CONNECTED transition procedure is used to indicate RLAU (periodic or change in RNA). 

Proposal 14 Ask SA3 whether the I-RNTI should always be updated during a RLAU. 

Proposal 15 During RLAU, except for I-RNTI, the UE continues to use a stored value of the RRC_INACTIVE configuration if not provided in MSG4.  

Proposal 16 The UE should continue performing cell-reselection related measurements and evaluation following MSG3 transmission for RLAU and transition from RRC_INACTIVE to RRC_CONNECTED.  If the criteria is fulfilled, the UE should perform cell reselection. 
Proposal 17 Upon cell reselection during RLAU or during transition from RRC_INACTIVE to RRC_CONNECTED, the UE should cancel the ongoing procedure and at least reset the MAC and re-establish the RLC. 
Proposal 18 The UE should be able to immediately initiate a new procedure (RLAU or transition from RRC_INACTIVE to RRC_CONNECTED) in the new cell upon reselection. 
Proposal 19 In case of RLAU which is not a periodic RLAU, if the UE reselects to a cell belonging to the original RNA it doesn’t need to re-initiate the RLAU.  
Proposal 20 The number of RLAU retries performed by a UE before transition to IDLE is limited.  Details are FFS.
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