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Discussion and decision
1. Introduction

Further details of the RRC processing delay was discussed in [1] in RAN2 #65 meeting. Several questions were raised for the specification of inter-RAT performance requirements and it was decided to discuss that over email discussion [65.3].

This document provides a summary of the email discussion.
2. Discussion

2.1. Where to specify inter-RAT mobility performance?
The following tables try to capture the current interaction in terms of layer 3 message processing delay and handover delay among different specification from concerned RATs.

	Direction
	TS25.133
	TS25.123
	TS25.331
	TS45.010

	GERAN to UTRAN
	No description
	No description
	Section 13.5.2

· RRC processing delay: N/A

· Pointer to TS45.010
	Section 6.13

· RRC_delay: Not mentioned

· Tdelay = 220 ms / 320 ms (to FDD)
· Tdelay = 190 ms / 350 ms (to TDD)

	UTRAN to GERAN
	Section 5.4.2.1

· RRC_delay = 50 ms
· Handover delay = 90 ms /  190ms
	Section 5.3.2.1
(For all TDD modes)
· RRC_delay = 50 ms
Handover delay = 90 ms /  190ms
	Section 13.5.2

· RRC processing delay: N/A

· Pointer to TS25.133 and TS25.123
	No description


Table-1:
GERAN and UTRAN inter-working
	Direction
	TS25.133
	TS25.123
	TS25.331
	TS36.133
	TS36.331

	UTRAN to

E-UTRAN
	Section 5.4a.2.1  (to FDD)
Section 5.4b.2.1 (to TDD)
· RRC_delay = [50] ms
· Dhandover = RRC_delay + Interruption_time
	Section 5.3a.2.1   (to FDD)
Section 5.3b.2.1  (to TDD)
· RRC_delay = [50] ms
· Dhandover = RRC_delay + Interruption_time
	Section 13.5.2

· RRC processing delay: N/A

· Pointer to TS25.133 and TS25.123
	No description
	Section 11.2
· RRC processing delay: N/A



	E-UTRAN to UTRAN
	No description
	No description
	Section 13.5.2

· RRC processing delay: N/A

· Pointer to TS36.133
	Section 5.3.1.1 (to FDD)
Section 5.3.2.2 (to TDD)
· RRC_delay: Pointer to TS36.331
· Dhandover = RRC_delay + Interruption_time
	Section 11.2
· RRC processing delay: N/A



Table-2:
UTRAN and E-UTRAN inter-working
	Target RAT
	TS36.133
	TS36.331
	TS45.010

	GERAN to E-UTRAN
	No description
	Section 11.2

· RRC processing delay: N/A
	Section 6.13a
· RRC_delay: Not mentioned

· Tdelay = [150] ms / [250] ms

	E-UTRAN to GERAN
	Section 5.4.2.1

· RRC_delay = 50 ms 

· Handover delay = 90 ms /  190ms
	Section 11.2

· RRC processing delay: N/A


	No description


Table-3:
GERAN and E-UTRAN inter-working
	Target RAT
	TS36.133
	TS36.331

	E-UTRAN to non-3GPP
	Section 5.4
· RRC_delay: Pointer to TS36.331
· Dhandover = RRC_delay + Interruption_time
	Section 11.2

· RRC processing delay: N/A

	Non-3GPP to E-UTRAN
	No description
	Section 11.2

· RRC processing delay: N/A




NOTE:
TS36.331 only defines “Handover from E-UTRA to CDMA2000”, while TS36.133 uses broader definition, “E-UTRAN to non-3GPP RAT”.
Table-4:
E-UTRAN and non-3GPP RAT inter-working
From the above summary it can be seen that inter-system mobility performance is specified in the performance requirement specification of the source RAT, as marked in green in the above tables. This means that the specification of source RAT takes into account the processing delay of L3 message of the target RATs by the corresponding protocol stack in the UE. This understanding needs to be confirmed in this email discussion.
There are however different handling for the L3 signalling processing delay.

· Source RAT = GERAN:
There is no mentioning on L3 signalling processing delay
· Source RAT = UTRAN:
A fixed value for L3 signalling processing delay is defined in the performance requirement specification

· Source RAT = E-UTRAN:

Either a fixed value or pointer to RRC specification for L3 signalling processing delay is defined in the performance requirement specification

There does not seem to an immediate answer to the question why RRC processing delay needs to be specified in different places depending on the target RAT when the source RAT is E-UTRAN. Also there is obvious disconnection between RAN2 and RAN4 specification in case of E-UTRAN to UTRAN mobility where both specifications do not intend to define the RRC processing delay (indicated in yellow in the above table).
There seems to be two alternative approaches to address the disconnection / inconsistency.
Approach 1:
RRC processing delay defined by RAN4

In this approach, E-UTRA specification does not define RRC processing delay and the RRC processing delay is “embedded” in the handover performance requirement in RAN4 specification. This is the same model as UTRAN specifications. 

Approach 2:
RRC processing delay defined by RAN2

In this approach, E-UTRA specification defines RRC processing delay and in the handover performance requirement a pointer to E-UTRA RRC specification is used. 

It should be discussed which approach is preferable. Other approach can be discussed if proposed. 

[Discussions / Received comments]

Ericsson thought the approach 1 as described in the document is the natural way forward. This is the current practice used in 25.133 and 36.133 has already specified the RRC delay for HO from EUTRAN to GERAN.
CATT kindly provided analysis on TDD modes above. They the preferred approach 1. They proposed to send an LS to RAN4 if the approach 1 has been agreed by RAN2. 
Qualcomm agreed with Ericsson and CATT that the approach 1 seemed better. They also agreed with CATT that RAN2 should send an LS to RAN4 especially because this is a specification alignment issue.
Panasonic supported the approach 1 and agreed to the idea of sending an LS to RAN4.

NEC kindly provided a correction to the Tdelay in case of GERAN to E-UTRAN. They were ok for approach 1 and sending the LS to RAN4.
2.2. Need to include other processing delays?

It was questioned during the discussion of [1], if other processing delays, such as NAS delay, need to be taken into account. For the NAS delay in particular, it probably makes sense in E-UTRAN-involved inter-RAT mobility cases where “switching” of upper layer is also necessary.
[Discussions / Received comments]

Ericsson wanted to understand what NAS delay is discussed here. The switching of upper layer protocol stack should be negligible. RAN4 will also not specify any NAS delay.
Qualcomm also needed a clarification. They considered that RRC does not delay the inter-RAT mobility procedure for e.g. waiting a confirmation from NAS.
3. Conclusion

From what have been heard in the email discussion, the email discussion rapporteur suggests the following way forward.

1. RAN2 agree on the approach 1 in section 2.1.

2. An LS be sent to RAN4 indicating the RAN2 agreement - RRC delay value can be proposed in the LS.

3. RAN2 do quick discussion to confirm there is no “other processing delay” that needs to be taken into account.
For the item 3 a brief description of possible interaction among protocol layers is provided in the annex in order to stimulate the discussion.   
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Annex

The following figure shows an example of interactions among the protocol layers in the UE and their relation to handover delay requirement.
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