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1 Introduction
The SI for UTRAN/E-UTRAN interworking improvements will likely involve some methods to improve/reduce the amount of signalling involved in handover between UTRAN and E-UTRAN. One method could be to introduce a direct interface,  but other options may be considered. To allow assessment of different options some baseline for the current methods is useful, better than ‘there’s a lot of messages’ approach.
2 Discussion
In considering the signalling load it consists of two aspects, number of messages, and size/complexity of messages. Clearly not all messages are equal, a short response message hasn’t the same impact on signal processing (sending or receiving) than a large request message. So these estimates are based on the number IEs to process. 
The baseline is the signalling sequences in 23.401 [1]. These are shown below, with the message numbers and approximate size/complexity estimated.

The number of IEs for ASN.1 based protocols is based on the number of nodes in a tree of the ASN.1, and for GTP [2] on the number of IEs in the listed messages, as they have no hierarchical structure. 

2.1
E-UTRAN to UTRAN

Preparation
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	Message
	From
	To
	IEs

	S1AP: Handover Required
	Source eNB
	Source MME
	97 (485)

	GTP: Forward Relocation Request
	Source MME
	Target SGSN
	43

	
	
	
	

	RANAP: Relocation Request
	Target SGSN
	Target RNC
	668(2879)

	RANAP: Relocation Request Acknowledge
	Target RNC
	Target SGSN
	233 (896)

	GTP: Forward Relocation Response
	Target SGSN
	Source MME
	19


	Node
	Received
	Sent

	Source eNB
	
	97 (485)

	Source MME
	97+ 19
	43

	Target  SGSN
	233 +43
	668 + 19

	Target RNC
	668
	233

	TOTAL
	1060
	


Execution
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	Message
	From
	To
	IEs

	S1AP: Handover Command
	Source MME
	Source eNB
	77 (607)

	RRC: Mobility from EUTRA Command
	Source eNB
	UE
	120(123)

	RRC: Handover to UTRAN complete
	UE
	Target RNC
	25(40)

	RANAP: Relocation Complete
	Target RNC
	Target SGSN
	7(7)

	Forward Relocation Complete Notification
	Target SGSN
	Source MME
	4

	Forward Relocation Complete Acknowledge
	Source MME
	Target SGSN
	5

	S1AP: E-RAB Release Command
	Source MME
	Source eNB
	38(182)

	S1AP: E-RAB Release Response
	Source eNB
	Source MME
	61(163)


	Node
	Received
	Sent

	Source eNB
	77+38
	120+61

	Source MME
	4+61
	77+5+38

	Target  SGSN
	7+5
	4

	Target RNC
	25
	7

	UE
	120
	25

	TOTAL
	337
	


2.2
UTRAN to E-UTRAN

Preparation
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	Message
	From
	To
	IEs

	RANAP: Relocation Required
	Source RNC
	Source SGSN
	220 (536)

	Forward Relocation Request
	Source SGSN
	Target MME
	43

	
	
	
	

	S1AP: Handover Request
	Target MME
	Target eNB
	287 (1623)

	S1AP: Handover Request Acknowledge
	Target eNB
	Target MME
	79 (796)

	Forward Relocation Response
	Target MME
	Source SGSN
	19


	Node
	Received
	Sent

	Source RNC
	
	220(536)

	Source SGSN
	220(536) + 19
	43

	Target  eNB
	287(1623)
	79(796)

	Target MME
	79(796) +43
	287(1623) 15

	TOTAL
	648
	


Execution
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	Message
	From
	To
	IEs(bits)

	RANAP: Relocation Command
	Source SGSN
	Source RNC
	114(818)

	RRC: HO from UTRAN Command
	Source RNC
	UE
	55 (211)

	RRC: RRC Connection Reconfiguration Complete
	UE
	Target eNB
	16(8)

	S1AP:Handover Notify
	Target eNB
	Target MME
	33 (339)

	Forward Relocation Complete
	Target MME
	Source SGSN
	4

	Forward Relocation Complete Acknowledge
	Source SGSN
	Target MME
	5

	RANAP:Iu Release Command
	Source SGSN
	Source RNC
	124(68)

	RANAP:Iu Release Complete
	Source RNC
	Source SGSN
	71(203)


	Node
	Received
	Sent

	Source RNC
	114+124
	55+71

	Source SGSN
	4+71
	114+5+124

	Target  eNB
	16
	33

	Target MME
	33+5
	4

	TOTAL
	367
	


Brief summary is
HO E-UTRAN to UTRAN Prep phase 1060
Exec Phase 337

Total: 1397

HO UTRAN to E-UTRAN Prep phase  648
Exec Phase 367

Total: 1015

3
Conclusion

Using analysis similar to the above for any proposed changes to the signalling will allow a more objective comparison of the benefits of changes to inter-RAT HO involving modification to signalling and/or introduction of new interfaces.
4
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11b. Release Resources
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Via Source SGSN in case Direct Tunnel is not used
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