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1 Background
UPLINK INFORMATION EXCHANGE REQUEST message had been defined in Rel6 to support MBA trace. And the Information Transfer Type IE in UPLINK INFORMATION EXCHANGE REQUEST message allows for RNC to transfer the information necessary for equipment trace.
9.2.1.65 Equipment To Be Traced in 25.413 is defined as followings.

-----------------------------------------------------------------------------------------------------------

9.2.1.65
Equipments To Be Traced

Indicates the UEs that the RNC has to trace using a list of Equipment Identities or a mask on an Equipment Identity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Equipments To Be Traced
	
	
	
	

	>IMEI List
	
	
	
	

	>>IMEI List
	
	1 to <MaxUEsToBeTraced>
	
	

	>>>IMEI
	
	
	OCTET STRING (SIZE (8))
	- hexadecimal digits 0 to F, two hexadecimal digits per octet,

- each hexadecimal digit encoded 0000 to 1111,

- 1111 used as filler for bits 8 to 5 of last octet
- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

Number of hexadecimal digits shall be 15.

	>IMEISV List
	
	
	
	

	>>IMEISV List
	
	1 to <MaxUEsToBeTraced>
	
	

	>>>IMEISV
	
	
	OCTET STRING (SIZE (8))
	- hexadecimal digits 0 to F, two hexadecimal digits per octet,

- each hexadecimal digit encoded 0000 to 1111,

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

Number of hexadecimal digits shall be 16.

	>IMEI Group
	
	
	
	

	>>IMEI
	
	
	OCTET STRING (SIZE (8))
	- hexadecimal digits 0 to F, two hexadecimal digits per octet,

- each hexadecimal digit encoded 0000 to 1111,

- 1111 used as filler for bits 8 to 5 of last octet
- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

Number of hexadecimal digits shall be 15.

	>>IMEI Mask
	
	
	BIT STRING (SIZE (7))
	

	>IMEISV Group
	
	
	
	

	>>IMEISV
	
	
	OCTET STRING (SIZE (8))
	- hexadecimal digits 0 to F, two hexadecimal digits per octet,

- each hexadecimal digit encoded 0000 to 1111,

- bit 4 to 1 of octet n encoding digit 2n-1

- bit 8 to 5 of octet n encoding digit 2n

Number of hexadecimal digits shall be 16.

	>>IMEISV Mask
	
	
	BIT STRING (SIZE (8))
	


	Range Bound
	Explanation

	MaxUEsToBeTraced
	Maximum number of UEs To Be Traced by the RNC in a Trace Session. Value is 64.


The IMEI Group is identified by all the IMEI values whose digits 1 to 8 are equal to the corresponding digits of the IMEI IE and whose digits n+9 are equal to the corresponding digits of the IMEI IE if the bit bn of the IMEI Mask IE is equal to 1.

The IMEISV Group is identified by all the IMEISV values whose digits 1 to 8 are equal to the corresponding digits of the IMEISV IE and whose digits n+9 are equal to the corresponding digits of the IMEI IE if the bit bn of the IMEISV Mask IE is equal to 1.

------------------------------------------------------------------------------------------------------------------------------
2 Discussion
We believe that the structure of Equipment To Be Traced IE is based on TS 32.422. TS 32.422 clearly says “When the Trace session is requested for an IMEI(SV) or a list of IMEI(SV), the RNC shall send the requested IMEI(SV)/list of IMEI(SV)s in Uplink Information Transfer Indication to the interacting MSC Server(s) and SGSN(s).”. However the benefits or usage of having multiple IMEI(SV)s are not clear.
According to the current RANAP specification, UPLINK INFORMATION EXCHANGE REQEUST message may have only one Trace Reference IE. And to begin a trace recording session, RNC is supposed to receive CN INVOKE TRACE message from CN. 
If we look into the definition of CN INVOKE TRACE message, it can include only one UE Identity IE. And 8.17.3 Abnormal Conditions says,
8.17.3
Abnormal Conditions 

In the case RNC receives multiple CN INVOKE TRACE messages for the same subscriber or equipement (e.g. simultaneous CS/PS connections):

- if the Trace Reference IE is equal to an existing one, a new trace session and trace recording session shall not be started;

- if the Trace Reference IE is not equal to an existing one, a new trace session and trace recording session may be started.

Thus even though RNC sends multiple IMEI(SV)s to CN, it will never use them for trace recording session because RNC is not supposed to start a new trace recording session if the Trace Reference is same.
3 Solution
There may be different solutions to solve the situation.
Solution 1) To make UPLINK INFORMATION EXCHANGE REQUEST message be able to include multiple Trace References. i.e. As many as the number of IMEI(SV)s included in the message
Solution 2) To remove the possibility for RNC to transfer multiple IMEI(SV)s in the UPLINK INFORMATION EXCHANGE REQUEST message in RANAP and to correct 32.422 accordingly.
Because it might not be very clear that how many Trace References shall be included in the UPLINK INFORMATION EXCHANGE REQUEST message in case that UPLINK INFORMATION EXCHANGE REQUEST includes IMEI(SV) group, Solution 1) might not be easy to implement.
4 Conclusion and Proposal 

This contribution explained the lack of usefulness of multiple IMEI(SV)s in the UPLINK INFORMATION EXCHANGE REQUEST message and possible solution. Nokia prefers to Solution 2) because it is very straight forward and no ambiguity for the implementation.
If RAN3 agrees on the problem and solution, Nokia is willing to provide necessary CR.
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