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1 Introduction
During the Stage 3 specification of PS Handover the functionality to include pass the CRRM information between the BSSs was not included correctly. The CRRM information is passed in some scenarios but not others. 

This document aims to provide a brief overview of the handover scenarios and which messages/containers need to be updated to correctly include the CRRM functionality in the Preparation phase of the Handover procedures.

2 PS Handover scenarios
2.1 Scenario 1: GERAN Gb mode to GERAN Gb mode
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Figure 1: GERAN Gb to GERAN Gb handover procedure

Figure 1 provides an illustration of the handover signalling messages used in the normal preparation phase of the GERAN Gb to GERAN Gb PS handover procedure. The figure also indicates which containers are passed between the nodes in this part of the signalling procedures.

It is assumed that the container passed from the source BSS to the target BSS could be modified to include some CRRM information. 

The CRRM information should be carried in a separate new container between the Target BSS and the Source BSS, i.e. not reusing the existing container as the container is currently only used to transfer the RRC information and therefore would not be sent in the failure case of the handover preparation procedure, which is the case where this information is most needed.  It is therefore assumed that a new container would be need to be included in the PS Handover Required ACK, PS Handover Required ACK, PS Handover Request ACK and PS Handover Request NACK messages.

2.2 Scenario 2: GERAN Gb mode to UTRAN/GERAN Iu mode
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Figure 2: GERAN Gb to UTRAN Iu handover procedure
Figure 2 provides an illustration of the handover signalling messages used in the normal preparation phase of the GERAN Gb to UTRAN Iu PS handover procedure. Note that the handover scenario for GERAN Gb to GERAN Iu follows the same case as described above.

The container passed in the forward direction between the BSS and the RNC already includes CRRM information and therefore would not need to be modified.

In the reverse direction the solution is not so clear, there are two main options:

Option A)
A new transparent container is added to the PS Handover Required ACK/NACK and Relocation Request ACK messages for this scenario. This container for this scenario would be coded with ASN.1.

Option B)
Currently the Relocation Request ACK message includes the New BSS to Old BSS Transparent Container coded in CSN.1, for the handling of the CS domain case. This container be reused and passed in or mapped to a container in the PS Handover Required ACK/NACK messages.

2.3 Scenario 3: UTRAN/GERAN Iu mode to GERAN Gb mode
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Figure 3: UTRAN Iu to GERAN Gb handover procedure
Figure 3 provides an illustration of the handover signalling messages used in the normal preparation phase of the UTRAN Iu to GERAN Gb PS handover procedure. Note that the handover scenario for GERAN Iu and GERAN Gb follows the same case as described above.

It is assumed that the container passed from the source BSS to the target BSS could be modified to include some CRRM information, which is the same as scenario 1. 

In the reverse direction the solution is not so clear, there are two main options:

Option A)
A new transparent container is added to the PS Handover Request ACK/NACK and Relocation Command messages for this scenario. It is assumed that the container for this scenario would be coded with CSN.1.

Option B)
Currently the Relocation Command message includes the Inter-System Information Transparent Container coded in ASN.1, for the handling of the Inter-system CS domain handover case. This container be reused and passed in or mapped to a container in the PS Handover Request ACK/NACK messages.

3 Proposed solution
In each of the figures in this document, the main changes have been numbered. This section describes what this really means in terms of the specifications:
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	For the forward direction of preparation phase of the PS handover procedures, the solutions are straight forward. For Scenarios 1 and 3, the solution is to update the Source BSS to Target BSS Transparent container in 48.018 to include the CRRM information. For Scenario 2 no changes are required.

It is therefore proposed that a new IE is added in the Source BSS to Target BSS Transparent


The rest of the changes are not so clear, as the functionality could be introduced into the specifications in a number of ways. 
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	There would be a difference for BSS in the two options, the first option would use a container coded in ASN.1 whereas the second would use the tabular format of CSN.1. 

For RANAP there is a difference between the impact of the two proposals: with the proposal of mapping to an existing container within the Relocation Request ACK message no changes to RANAP are foreseen, whereas if a new end-to-end container were introduced then it would need to be defined in the RANAP and the container would need to be included in the definition of some RANAP messages.

It is proposed that the second proposal (Option B) is used for this case.
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	As for the Change 3, the two options would be coded using different syntaxes. So the question is do we want to modify BSSGP or RANAP.

For RANAP the differences between the two options would be the same as those for Change 3, where for Option B the RANAP protocol would not need changing.

It is proposed that the second proposal (Option B) is used for this case to minimize the total changes required.
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	For this scenario a new CSN.1 coded transparent container needs to be passed between the BSSs. It is proposed that this container should align to the container introduced into BSSGP to address Change 3.


4 Impact on BSSGP
Based on the assumptions made above, the following table lists the impacts to the messages in 48.018 to allow for the introduction of CRRM for PS Handover:
	Message name
	Impact

	PS Handover Request ACK
	Introduction of the following IEs:
- Inter-system Information Transparent Container
- New BSS to Old BSS Transparent Container

	PS Handover Request NACK
	Introduction of the following IEs:
- Inter-system Information Transparent Container
- New BSS to Old BSS Transparent Container

	PS Handover Required ACK
	Introduction of the following IEs:
- New BSS to Old BSS Transparent Container

	PS Handover Required NACK
	Introduction of the following IEs:
- New BSS to Old BSS Transparent Container


Based on the assumptions made above, the following table lists the impacts to the Information Elements in 48.018 to allow for the introduction of CRRM for PS Handover:
	Information Element name
	Impact

	Source BSS to Target BSS Transparent Container IE
	Introduction of a new field including the CRRM Information.

	Inter-system Information Transparent Container
	Introduction of container in BSSGP, referencing the coding in 25.413.

	New BSS to Old BSS Transparent Container
	Introduction of container in BSSGP, referencing the coding in 48.008.


5 Conclusion

It is proposed that it be considered to introduce the above changes to the messaging of the PS handover procedures to allow for the CRRM information to be included in the PS handover procedures from the first phase. If it is not acceptable for this correction to be included as part of Rel-6, then it should be introduced into the Release 7 specifications.  A CR to introduce this functionality has been provided to this meeting.
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