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1 Description of the problem 

In summary, the problem can occur under the following conditions:

· A given UE is in CELL-PCH  with Iu connection 

· The UE is at the border of LA1 and LA2 and the UE does not have any right to access LA2.

· The forbidden LA list in the UE is not up to date; the UE doesn’t know it doesn’t have any right to access LA2 because it does not have LA2 in its forbidden list. 
· LA1 and LA2 are controlled by the same RNC.
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As illustrated by the figure, the core of the problem is that the UE will remain unaware that the cause of release is due to the LA being forbidden.  It will make several attempts and finally will go to idle mode without getting service from another operator.  

Please note that it can also happen for idle mode mobiles in R5 with shared networks in connected mode because Common ID may be sent as soon as possible, before LA Reject:
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2 Identified  solutions by RAN3

RAN3 identified two potential solutions as illustrated  in this section.

Solution 1: The UTRAN waits for the Iu Release Command from the CN before releasing the RRC Connection. The CN queues the Iu Release Command when an LA Update procedure is on-going until the LA Reject is sent to the UTRAN. 

Extract from RAN3 to SA2 LS S2-033329:

 “The first proposal is to specify in the description of Shared Network Access Control function (TS 25.401) that if access is not allowed, the UTRAN shall request the CN to release existing resources either by requesting a relocation or Iu release and release resources only when requested by the CN. The RNC will send the RANAP:IU RELEASE REQUEST message to CN with the cause value “Access Restricted Due to Shared Networks” and wait for the RANAP:IU RELEASE COMMAND message before releasing the RRC connection, so that the cause value will indicate the CN to take proper action ....
RAN3 recognized that this proposal will require a special handling in CN of the NAS/AS interaction between the RANAP:IU RELEASE COMMAND message and the NAS LA reject indication included in the RANAP:DIRECT TRANSFER message.”


Explanation Diagram:

1- Case where the UE is in cell-PCH mode
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2- Case where the UE is in idle mode requesting registration in a forbidden LA
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Solution 2: The RNC can release the RRC connection at any point (no restrictions even in abnormal cases) and the CN does not send COMMON-ID message before LA REJECT. 

Extract from RAN3 LS S2-033329:

With the second proposal, the RNC is not precluded to release the RRC connection before releasing the Iu connection in case of shared network in connected mode. Based on the assumption that LA rights in shared networks are the same in both idle and connected mode, the CN should be able to send the NAS LA update reject via RANAP:DIRECT TRANSFER message before sending the COMMON ID message, for UEs that do not have any right to access a given LA. This should ensure that RNC does not release anything before the UE receives the LA update reject.
This second proposal will not require any change in RAN3 specifications but rather some clarification or hint in stage 2 about the correct interaction of RANAP Common Id procedure and NAS LAU in case of Rel-5 shared network in connected mode.

Both implementations are supported:

· implementation 1 where the RRC connection release is performed without waiting for the Iu Release Command, 

· and implementation 2 where the RRC connection release is performed only at reception of Iu Release Command.

Explanation Diagram:
1- Case where the UE is in cell-PCH mode
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2- Case where the UE is in Idle mode requesting registration in a forbidden LA
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3 Discussion and Proposal

The main differences between solution 1 and solution can be summarised as follows: :

1) solution 1 requires to specify a special handling in both UTRAN and CN whereas solution 2 only requires special handling in CN only.

2) solution 1 only solves normal cases, and not abnormal cases where RRC connection must be released immediately.

In   solution 1, the UTRAN must be specified to be prevented from  releasing the RRC connection due to restrictions indicated by the SNA. And the CN has to release the Iu connection only after the LA reject is issued to the UE with a proper cause. This proposal introduces a new handling in the CN to co-ordinate between the NAS LA reject indication included in the RANAP DIRECT TRANSFER MESSAGE and the AS RANAP IU RELEASE COMMAND. 

Furthermore, 

1- There is today no restrictions for RRC release timing: in TS 23.060, it is said at section 12.7.3 "Iu Release Procedure" : "The RNC notices that the RRC connection has been released or detects a need to release the radio resources." It is not specifically for abnormal cases. This means that there are a lot of cases where the RRC connection must be considered as already released by the CN when receiving Iu Release Request.

2- There are indeed several cases where the RRC connection is automatically released. For example when there is an "unrecoverable RLC error" on the radio. If we specify that the RNC cannot release the RRC connection, then the CN will assume the RRC connection is still alive and can continue to send e.g. DTAP messages as long as it does not send Iu Release. Then how the UTRAN could guarantee to the CN that all the DTAP signaling messages have reach the UE?
3- Mandating (or recommending) that the RNC cannot release a RRC connection on its own, even for usual cases, would not be backwards compatible (because of section 12.7.3 of TS23.060).

In solution2, the CN makes use of its already known LA restrictions, and blocks the Common Id message when the LA is not authorised  for that particular UE. Anyhow, it does not make any sense to send Common Id when the LA Update Request is rejected. This solution allows to maintain the behaviour of the UTRAN unchanged without introducing restrictions related to RRC Connection Release. 

Alcatel is also concerned about the abnormal cases where RRC connection is released immediately when e.g. RLC connection is broken: solution 1 requires the UTRAN to forbid the release of RRC connection before Iu Release Command in normal cases, but when there is a need to release the radio resources urgently, or when the CN does not respond, the UTRAN behaviour is not clear: it will introduce specific behaviour (e.g. triggered by a timer) and may lead to radio resources wasting.  

4 Proposal

It is therefore proposed to adopt solution 2 that works for all the situations and to liaise with SA2.

_1130088607.doc
  





     UE











UTRAN











   CN







UE in connected mode : RRC and IU connection established



UTRAN has already the SNA (Shared Network Access) table received already in the Common-ID message



the UE is not aware that LA2 is forbidden











RRC: Cell Update  (LA2)







SNA information control







RRC: RRC Connection Release   







RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







Special handling to specify in CN: Queuing Iu Release  Command until sending LA Reject when on-going LA Update procedure.







UE goes back to idle mode



UE requests a new RRC connection 



UTRAN establishes the RRC connection







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







IU connection established



COMMON-ID may be sent to UTRAN with SNA (as soon as IMSI is known)



LA update handling may still be in progress







RRC: DL Direct Transfer  



(LA UPDATE REJECT [LA2]) 







RRC: RRC Connection Release   







Normal handling in CN: Sends immediately Iu Release Command (as no on-going LA Update procedure)







RANAP: IU RELEASE COMMAND 











RANAP: Common ID 







Special handling to specify in RNC : Do not release RRC immediately and wait for CN Iu Release







Special handling to specify in RNC: Do not release RRC immediately and wait for CN Iu Release







RANAP: IU RELEASE COMMAND 











RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







RANAP: Direct Transfer (LA UPDATE REJECT [LA2])







SNA information control












_1130138034.doc
  





     UE











UTRAN











   CN







UE in Idle mode



























Special handling to specify in CN: Queuing Iu Release  Command until sending LA Reject when on-going LA Update procedure.







UE requests a new RRC connection 



UTRAN establishes the RRC connection







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







IU connection established



COMMON-ID may be sent to UTRAN with SNA (as soon as IMSI is known)



LA update handling may still be in progress







RRC: DL Direct Transfer  



(LA UPDATE REJECT [LA2]) 







RRC: RRC Connection Release   











RANAP: IU RELEASE COMMAND 











RANAP: Common ID 







Special handling to specify in RNC : Do not release RRC immediately and wait for CN Iu Release















RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







RANAP: Direct Transfer (LA UPDATE REJECT [LA2])







SNA information control












_1130139200.doc


    



     UE







    



UTRAN







    



     CN







 RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)



networks”







RRC: Cell Update  (LA2)







UE in connected mode : RRC and IU connection established)



UTRAN has already the SNA (Shared Network Access) table received already in the Common-Id message















SNA information control







R99 possible implementation 2



RRC: RRC Connection Release   







 IU RELEASE  COMMAND







UE goes back to idle mode



UE requests a new RRC connection 



UTRAN establishes the RRC connection







Special handling to specify in CN : when forbidden LA, do not send Common-Id before LA Reject







RANAP: Direct Transfer (LA UPDATE REJECT)







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])







R99 possible implementation 1



RRC: RRC Connection Release   







RRC: DL Direct Transfer  



(LA UPDATE REJECT [LA2]) 







RANAP: IU RELEASE COMMAND 











RRC: RRC Connection Release   












_1130139178.doc


    



     UE







    



UTRAN







    



     CN















UE in idle mode























UE requests a new RRC connection 



UTRAN establishes the RRC connection







Special handling to specify in CN : when forbidden LA, do not send Common-Id when LA Reject







RANAP: Direct Transfer (LA UPDATE REJECT)







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])











RRC: DL Direct Transfer  



(LA UPDATE REJECT [LA2]) 







RANAP: IU RELEASE COMMAND 











RRC: RRC Connection Release   












_1130133533.doc
  





     UE











UTRAN











   CN



























UE requests a new RRC connection 



UTRAN establishes the RRC connection











UE in idle mode







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







IU connection established



COMMON-ID may be sent to UTRAN with SNA (as soon as IMSI is known)



LA update handling may still be in progress







RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







RRC: RRC Connection Release   







-    Iu and RRC released



UE in Idle Mode



UE still not aware that LA2 is forbidden since LA UPDATE REJECT will never be received by the UE



messageMessage



UE unaware of cause of release 















UTRAN may use SNA information immediately to release RRC and Iu







RANAP: Common ID 












_1128343475.doc
  





     UE











UTRAN











   CN







UE in connected mode : RRC and IU connection established



UTRAN has already the SNA (Shared Network Access) table received already in the Common-ID message



the UE is not aware that LA2 is forbidden











RRC: Cell Update  (LA2)







Reject cell update due to SNA information







RRC: RRC Connection Release   







RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







RANAP: IU RELEASE COMMAND  











UE goes back to idle mode



UE requests a new RRC connection 



UTRAN establishes the RRC connection







RRC: Initial Direct Transfer (LA UPDATE REQUEST [LA2])







RANAP: Initial UE message (LA UPDATE REQUEST [LA2])







IU connection established



COMMON-ID may be sent to UTRAN with SNA (as soon as IMSI is known)



LA update handling may still be in progress







RANAP: IU RELEASE REQUEST  



(cause: access restricted due to shared networks)







RRC: RRC Connection Release   







-    Iu and RRC released



UE in Idle Mode



UE still not aware that LA2 is forbidden since LA UPDATE REJECT will never be received by the UE



messageMessage



UE unaware of cause of release 















UTRAN may use SNA information immediately to release RRC and Iu







RANAP: Common ID 












