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1 Introduction

At RAN3#75 meeting, the WB-AMR UE not involved SRNS Relocation failure case has been discussed in [1] that the target RNC does not support WB-AMR type, as it is not able to modify any of the radio configuration for UE during the Relocation procedure.

In this contribution we provide more analysis on the possible solutions.
2 Discussion
2.1 Relocation failure case
Given that the SRNC supports WB-AMR while the DRNC supports NB-AMR, if the WB-AMR UE is under control of the DRNC, the SRNC can only initiate the UE not involved relocation procedure to the DRNC for UE. Current procedure is shown as following.
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Figure 2.1-1 WB-AMR UE Relocation failure with UE not involved relocation procedure

1. The SRNC sends Relocation Required Message to the CN including the Source RNC to Target RNC Transparent Container IE, the Source RNC to Target RNC Transparent Container IE-> RRC Container->RAB Information list->RAB info-> NAS Synchronization Indicator is set to WB-AMR.
2. The CN sends Relocation Request Message to the DRNC including the RABs To Be Setup List IE, the RABs To Be Setup List IE-> RABs To Be Setup Item IEs-> NAS Synchronisation Indicator IE is set to NB-AMR.

3. The DRNC receives the Relocation Request Message and detects the value of the NAS Synchronisation Indicator IE in the RABs To Be Setup List IE is different from the one in the Source RNC to Target RNC Transparent Container IE. In this case the DRNC could not accept the RAB because of inconsistent configuration of the Radio Bearer and Radio Access Bearer, in consequence the DNC sends Relocation Failure Message to the CN.
4. The CN informs the SRNC of the relocation failure.
According to the above UE not involved relocation procedure, the WB-AMR UE cannot be successfully relocated to the target RNC while UE is already under control of NB-AMR DRNC. 

Proposal 1: It is proposed to resolve the UE not involved relocation failure case when the target RNC doesn’t support specific configuration (e.g only supports NB-AMR) during SRNS Relocation. 

2.2 Analysis of the possible solutions 
The relocation cases are defined in TS 25.331/14.12.2:
There are 2 possible cases for RNC relocation:

1. The UE is already under control of target RNC; and
2. The SRNC Relocation with Hard Handover (UE still under control of SRNC), but UE is moving to a location controlled by the target RNC (based on measurement information).

In case 1 the relocation is transparent to the UE and there is no "reverse" direction container. The SRNC just assigns the 'serving' function to the target RNC, which then becomes the Serving RNC.
In case 2 the relocation is initiated by SRNC, which also provides the RRC Initialisation Information to the target RNC. Base on this information, the target RNC prepares the Hard Handover Message ( "Physical channel reconfiguration" (subclause 8.2.6), "radio bearer establishment" (subclause 8.2.1), "Radio bearer reconfiguration" (subclause 8.2.2), "Radio bearer release" (subclause 8.2.3) or "Transport channel reconfiguration" (subclause 8.2.4). 
Three possible solutions are listed below:

1) Modify the RAB before the Relocation
2) Enhanced UE involved Relocation
3) Enhanced UE not involved Relocation
2.2.1 Modify the RAB before the Relocation
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Figure 2.2.1-1 CS AMR modify before UE not involved Relocation 
1. The SRNC is configured with the supported Codec type (WB-AMR, NB-AMR) of the DRNC.
2. Before the SRNS relocation, if the UE has AMR RAB and the target RNC does not support the AMR type of the UE, then SRNC initiates the RAB modification request to the MSC including an IE to indicate the codec type modification (e.g. reuse NAS Synchronisation Indicator IE), which is set to the supported codec type of the target RNC.
3. The MSC notify the MGW and the UE to modify the codec type to the value of the NAS Synchronisation Indicator IE.
4. After completion of the RAB modification, the SRNC initiates the UE not involved relocation procedure.
This solution needs an additional IE to indicate codec type modification in RANAP message, e.g. RAB Modification Request. And it brings configuration work by OAM, also some delay by RAB modification procedure. The SRNC and the MSC will be impacted though the target RNC not. When the SRNC finish the RB reconfiguration, but then it decides not to initiate SRNC relocation, the previous reconfiguration procedure becomes redundant. 
2.2.2 Enhanced UE involved Relocation

Current the specification limits the UE involved relocation application case in TS 25.331, which only applies to the UE under control of the SRNC. It is proposed to extend the UE involved relocation case application in order that it can apply to the UE under control of the target RNC as well.
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Figure 2.2.2-1 Enhanced UE involved Relocation
1. The SRNC is configured with the supported Codec type (WB-AMR, NB-AMR) of the neighbour RNC.

2. Even if the UE is under control of the target RNC, the SRNC still can initiate the UE involved relocation if UE has the AMR RAB and the target RNC does not support the AMR type of the UE.
3. The target RNC can modify the configuration of the Radio Bearer to be the supported Codec type and send it to the SRNC in the Target to Source Transparent Container IE, afterwards the SRNC forwards it through the Handover Command message to the UE.

The specification impact includes the modification of the UE involved relocation case as defined in TS 25.331/14.12.2. It brings configuration work by OAM. Only the SRNC is impacted.
2.2.3 Enhanced UE not involved Relocation

According to the definition of the UE not involved relocation case in TS 25.331, the target RNC does not send the Target to Source Transparent Container IE to the SRNC. It is proposed to delete the limit of no reverse container as described in case 1, so that it could be allowed to send the Target to Source Transparent Container IE regardless of the relocation type. For this case, the procedure will be as followed.
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Figure 2.2.3-1 Enhanced UE not involved Relocation
1. The SRNC initiates UE not involved relocation when the UE is already under control of the DRNC.

2. The target RNC receives the Relocation Request Message. If the value of the NAS Synchronisation Indicator IE sent by the CN is as same as the one in the Source to Target Transparent Container IE then no reverse container is sent by the target RNC, else the target RNC could modify the configuration of the radio bearer and construct the Target to Source Transparent Container IE according to codec type set by the CN.
3. The target RNC sends the Target to Source Transparent Container IE to the SRNC.

4. The SRNC sends the Handover Command message to UE dependent on the available Target to Source Transparent Container IE.

The specification impact includes the UE not involved relocation case definition in TS 25.331/14.12.2 and some changes about reverse container in TS 25.413/8.7.2. The solution impacts the SRNC and the target RNC. No additional configuration work is needed by OAM. The solution of eliminating the limit can be applied to the kind of issue which is caused by the inconsistency between the UE configurations and the target RNC in case that all the Radio links are under control of the target RNC, hence this solution is preferred.
2.2.4 Comparison
	
	1 Modify the RAB before the Relocation
	2 Enhanced UE involved Relocation
	3 Enhanced UE not involved Relocation

	Specification impact
	25.413 

With ASN.1 impact
	25.331
	25.331, 25.413

	Node impact
	SRNC, MSC, OAM
	SRNC, OAM
	SRNC, DRNC.

	Applicability
	Only applicable to the case of inconsistency of supported CS AMR of the UE and DRNC.
	Only applicable to the case of inconsistency of supported CS AMR of the UE and DRNC.
	Applicable to solve the kind of issue which is caused by the inconsistency between UE configurations and target RNC.

	Signalling overhead
	RAB modification request (1) 

RAB Assignment procedure (2)

Radio Bearer Reconfiguration Procedure (2)

UE not involved Relocation procedure (6)
	UE involved Relocation Message (6)
	Same as UE involved Relocation Message(6)

	Relocation delay
	The delay of the RAB reconfiguration procedure
	No delay.
	No delay


Proposal 2: It is proposed to discuss the possible solutions and resolve the issue with the 3rd solution. If RAN3 agree on this solution, it is proposed to send an LS to RAN2 for further analysis.
3 Conclusion and Proposal

In this contribution, the relocation failure issue is discussed as the WB-AMR UE is relocated from the WB-AMR RNC to the NB-AMR RNC with UE not involved relocation procedure. Possible solutions and corresponding RAN impacts are also analyzed. The CR for RAN3 on the preferred solution is in [2].
We kindly ask RAN to consider the possible solutions to resolve the issue.

Proposal 1: It is proposed to resolve the UE not involved relocation failure case when the target RNC doesn’t support specific configuration (e.g only support NB-AMR) during SRNS Relocation. 

Proposal 2: It is proposed to discuss the possible solutions and resolve the issue with the 3rd solution. If RAN3 agree on this solution, it is proposed to send an LS to RAN2 for further analysis.
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