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1. Description of the problem 

The RAN3 has detected one issue related to NAS/AS interaction in case of shared networks in connected mode and has informed  SA2 and CN1 about it (reference document: RAN3 LS S2-033329).

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.  

2. Identified  solutions by RAN3

RAN3 has 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 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:
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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.

Explanation Diagram:
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3. Discussion and Proposal

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

A- solution 1 requires special handling in both UTRAN and CN whereas solution 2 only requires special handling in CN only.

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

In   solution 1, the UTRAN must 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, this proposal   mandates new conditions for the UTRAN to release or not the RRC connection while up to now, there were no restrictions or conditions defined. 

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. This solution allows to maintain the behaviour of the UTRAN unchanged without introducing restrictions related to RRC Connection Release. Anyhow, it does not make any sense to send Common Id when the LA Update Request is rejected.

.

The other aspect is related to failure cases. 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.  

It is therefore proposed to adopt solution 2 and  to  inform RAN3 and CN1 about  the SA2 conclusions.  It is believed that the RANAP 25.413 TS is the right specification to host such modifications.
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