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1.   Introduction

This document highlights some issues in the RANAP specification, which if not clarified, could lead to interoperability issues in a multi-vendor environment as well as waste of radio resources. 

2. Discussion 

      This section of the document provides the description of the issues and the proposal to solve them.

2.1 Iu Release Due to Inactivity of Signalling Connection 

Problem Statement: It is clear in RANAP specification that RNC can request CN to release Iu connection when it detects User Inactivity. User Inactivity, as per TS 23.060, applies only for NRT RAB. There are many valid scenario when there can be inactivity on the Iu signalling connection with no RAB remaining. It is required to release the Iu connection in case of such inactivity, as this will lead to hanging RRC connection and result in waste of radio resources. It is not clear in RANAP specification as to which entity is responsible to detect such inactivity of the Iu signalling connection. It is also not clear if the RNC would initiate Iu Release Request Procedure(or) CN would initiate Iu Release Procedure, when it is detected.

Proposal:

It is proposed that CN takes the responsibility for detecting inactivity of Iu signalling connection. It is also proposed that it is required to initiate Iu Release procedure when inactivity is detected for a implementation dependent period of time and if no RAB remains. 

2.2 Iu Release when Transaction between UE and CN is completed as well as when SRNS Relocation is successfully completed. 

Problem Statement: It is not clear from the RANAP specification if it is required to initiate Iu Release procedure when

· Transaction between UE and CN ends

· SRNS Relocation is successfully completed

This can lead to IOT issues as well as waste of radio resources.

Proposal:

It is proposed that Iu Release procedure is required to be initiated, when the above conditions were met.

The proposed clarifications to Iu Release procedure, to address issues 2.1 and 2.2 is given below:

8.5.� Iu Release

8.5.2 General

The purpose of the Iu Release procedure is to enable the CN to release the Iu connection and all UTRAN resources related only to that Iu connection to be released.  The procedure uses connection oriented signalling.

The Iu Release procedure can be initiated for at least the following reasons:


· UTRAN generated reasons, e.g. reception of IU RELEASE REQUEST message.


· Cancellation of relocation after successful completion of the Relocation Resource Allocation procedure.
The procedure shall also be initiated when one or more of the following conditions are fulfilled: 
· There is a period of Iu signalling inactivity with no existing RAB

· Completion of transaction between UE and CN

· Completion of successful relocation of SRNS
8.5.2 Successful Operation
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Figure 4: Iu Release procedure. Successful operation.

The procedure is initiated by the CN by sending an IU RELEASE COMMAND message to the UTRAN.

2.3  Iu Release when no RABs will remain according to the RAB RELEASE REQUEST
Problem Statement: It is not clear if it is required to initiate Iu Release procedure if RAB RELEASE REQUEST indicates that no RAB will remain and the CN doesn’t want to keep the Iu signalling connection. This may lead to hanging Iu connection and waste of radio resources.

Proposal:

It is clarified  that Iu Release procedure is required to be initiated when the following conditions are fulfilled:

· RAB RELEASE REQUEST indicates that no RAB will remain

· CN doesn’t want to keep the Iu signalling connection

The proposed changes to RAB Release Request Procedure is given below:

8.3.2
Successful Operation
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Figure 2: RAB Release Request procedure. Successful operation.

The RNC shall initiate the procedure by generating a RAB RELEASE REQUEST message towards the CN. The RABs To Be Released IE shall indicate the list of RABs requested to release and the Cause IE associated to each RAB shall indicate the reason for the release, e.g. "RAB pre-empted", "Release due to UTRAN Generated Reason".

Upon reception of the RAB RELEASE REQUEST message, the CN should initiate the appropriate release procedure for the identified RABs in the RAB RELEASE REQUEST message. It is up to the CN to decide how to react to the request.

Interaction with Iu Release Command:

If no RABs will remain according to the RAB RELEASE REQUEST message, the Iu Release procedure shall be initiated if the CN does not want to keep the Iu signalling connection. The cause value to use is "No Remaining RAB".

Interaction with RAB Assignment (release RAB):

If the CN decides to release some or all indicated RABs, the CN may decide to invoke the RAB Assignment procedure (release RAB) to this effect.

2.4 Establishment of Additional Iu signalling  Connection
Problem Statement: There are occasions when there will be de-synchronisation of RRC states between the UE and the UTRAN e.g. UE in Idle while UTRAN in Cell_PCH. In this case, there is already an Iu signalling connection existing for the UE. It should, in this case  be possible to set up a second Iu signalling connection towards the CN domain and it is CN’s responsibility  to initiate release the previously established Iu connection. However, as per sub-clause 8.22 of TS 25.331, the RNC doesn’t allow setting up of an Iu connection if there already exists one.

Proposal:

      It is proposed to clarify in Initial UE message procedure that establishment of additional Iu signalling connection shall not be precluded.

8.22
Initial UE Message

8.22.1
General

The purpose of the Initial UE Message procedure is  to establish an Iu signalling connection between a CN domain and the RNC and to transfer the initial NAS-PDU to the CN. The procedure uses connection oriented signalling.

8.22.2
Successful Operation
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Figure 24: Initial UE Message procedure. Successful operation.

When RNC has received from radio interface a NAS message (see ref. [8]) to be forwarded to CN domain to which the Iu signalling connection for the UE does not exist, RNC shall initiate the Initial UE Message procedure and send the INITIAL UE MESSAGE message to the CN. This shall not preclude establishment of aditional Iu signalling connection for a UE towards the CN domain for which, an Iu signalling connection already exists.
In addition to the received NAS-PDU, RNC shall add following information to the INITIAL UE MESSAGE message:

-
CN domain indicator, indicating the CN domain towards which this message is sent.

-
For CS domain, the LAI which was the last LAI indicated to the UE by UTRAN via the current RRC connection, or if UTRAN had not yet indicated any LAI to the UE via the current RRC connection, then the LAI of the cell via which the current RRC connection was established. 

-
For PS domain, the LAI+RAC which were the last LAI+RAC indicated to the UE by UTRAN via the current RRC connection, or if UTRAN had not yet indicated any LAI+RAC to the UE via the current RRC connection, then the LAI+RAC of the cell via which the current RRC connection was established.

· Service Area corresponding to at least one of the cells from which the UE is consuming radio resources.

-
Iu signalling connection identifier.

-
Global RNC identifier.

The Iu Signalling Connection Identifier IE contains an Iu signalling connection identifier which is allocated by the RNC, and which the CN is required to store and remember for the duration of the Iu connection.

Whereas several processing entities within the CN (e.g. charging, interception, etc.) may make use of the location information given in the SAI IE and the LAI (and RAC) IE, the mobility management within the CN shall rely on the information given within the LAI IE (resp. LAI and RAC IEs) only.

3.   Conclusion

We believe that the lack of the clarifications proposed in this document will result in waste of radio resources as well as lead to Interoperability issues in a multi-vendor environment. It is therefore proposed that RAN3 agree on these clarifications. 3 will present the CR during the meeting based on the agreement reached by RAN3.
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