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1. Introduction
TSG SA2 informed in their LS response in GP-120555 on their decision to utilize the HANDOVER COMMAND in GERAN to transfer the IMS Information (IP address, codec and IP ports) needed for the RSRVCC. In this paper the problems that arise due to this in GERAN are highlighted.

2. Background 

As depicted in the [GP-120618]  by following the guidance received in [GP-120555] TSG SA2 the following information is to be added to the HANDOVER COMMAND in GERAN on the DCCH upon SRVCC to UTRAN or to E-UTRAN:

In case of an IPv4 Address it is coded as follows:
	8
	7
	6
	5
	4
	3
	2
	1
	 

	Element identifier
	octet 1

	Length = 6
	octet 2

	IPv4 Address (MSByte first – LSByte last)
	octet 3-6

	UDP Port Value (MSByte first – LSByte last)
	octet 7-8


 
In case of an IPv6 Address it is coded as follows:
	8
	7
	6
	5
	4
	3
	2
	1
	 

	Element identifier
	octet 1

	Length = 18
	octet 2

	IPv6 Address (MSByte first – LSByte last)
	octet 3-18

	UDP Port Value (MSByte first – LSByte last)
	octet 19-20


This information is to be added in addition to the HANDOVER TO UTRAN COMMAND such that the HANDOVER COMMAND send over the air interface is as follows:

Table 9.1.15a.1: INTER SYSTEM TO UTRAN HANDOVER COMMAND message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	 
	RR management  Protocol Discriminator
	Protocol Discriminator 10.2
	M
	V
	1/2

	 
	Skip Indicator
	Skip Indicator 10.3.1
	M
	V
	1/2

	 
	Inter System to UTRAN Handover Command Message Type
	Message Type 10.4
	M
	V
	1

	 
	Handover to UTRAN Command
	Handover To UTRAN Command 10.5.2.51
	M
	LV
	2-n

	 
	IMS Address Information
	10.5.2.79
	O (Note 1)
	LV
	2-n

	NOTE 1:  In case of a SRVCC to UTRAN(HSPA), network shall provide this field.


In addition also the selected codec would have to be added as per [GP-120555].

Thus the amount of information to be added to the handover command in GERAN is significant and as such it will lead to a large HANDOVER COMMAND. The size of the HANDOVER COMMAND in GERAN traditionally has been kept as small as possible in size. Quite a few optimizations over the years have been done in UTRAN to optimize the Handover to UTRAN Command (see TS25.331) in order to keep the size of the HANDOVER COMMAND in GERAN under the limit of 20octets and as such thus avoid segmentation of the HANDOVER COMMAND message over the L2. 

The transmission of the HANDOVER COMMAND is in acknowledged mode and upon segmentation of the message the BSS shall only send the next segment of the HANDOVER COMMAND after it has received an acknowledgement of the receipt of the first segment by the mobile. Seen the time criticality of the handover procedure due to the fact that the radio conditions may worsen quickly the BSS may not even receive the acknowledgement at all and as such will fail to send the rest of the segments. 
Although feasible in standards it is a well known fact that the cost to pay for the increased size of the handover command is the decrease of the handover performance. In GERAN therefore care has been taken that not more then 2 segments of the handover command are used (see for example FACCH case).

Considering the amount of the IMS information the segmentation of the HANDOVER COMMAND will exceed the L2 segments. 

It must be noted that the IMS info is only needed in UTRAN and E-UTRAN after successful completion of the handover thus only after the mobile had successfully accessed the resources allocated in the target cell. This happens only after the RNC receives the HANDOVER TO UTRAN COMPLETE message and after the eNB receives the RRCConnectionReconfigurationComplete message. It is at this point that the data transfer can be resumed. The IMS information is certainly important for the voice continuity however it must be carefully considered how this information is conveyed to the mobile. Utilizing the HANDOVER COMMAND in GERAN for this purpose will lead to a large message that directly impacts the handover performance. 
3. Conclusions 

The solution proposed by SA2 in transferring the IMS information through HANDOVER COMMAND in GERAN will lead to a larger size of the message resulting in segmentation of the handover even beyong two Layer2 segements. This will impact directly the performance of the handover/ SRVCC to UTRAN and E-UTRAN. Therefore it is suggested that GERAN notifies SA2 and RAN2/RAN3 to consider other solutions that enable the transfer of the IMS information without impacting the handover performance. 
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