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1. Introduction

In the last meeting RAN2 have made a good progress on the specification of RRC processing delay requirement [1]. During the related discussion, potential need of further specifying RRC processing delay was mentioned for the following cases.
· Handover

· Combined procedure (e.g. RB reconfiguration + measurement configuration)

In this document we investigate the need of further specification of RRC processing delay.
2. Discussion

2.1. Definition of handover delay (intra-LTE)

The UE performance requirement specification 36.133 [2] defines the requirement for intra-LTE handover in section 5.1.2. The handover delay, Dhandover, is the sum of the RRC procedure delay defined in 36.331 and the interruption time defined in the 36.133 as follows.
	The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.


The definition of the starting time for handover delay is the same as the one for RRC processing delay currently specified in 36.331. So in the typical case where the target cell is known to the UE and apart from the PRACH TTI alignment, the UE has RRC processing delay for RRC Connection Reconfiguration message plus 20ms.
A breakdown of the Dhandover is provided in the figure below. The RRC processing delay component in the handover delay corresponds to the time until the UE becomes ready to execute the handover. This component could be slightly less than the RRC processing delay defined in 36.331 since it does not include the UE processing required to build and queue the RRC response message.
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Figure-1:
Breakdown of “Dhandover”
It is our view that possible additional processing in the UE needed for handover is addressed by the additional 20msec in the performance requirement. This makes the afore-mentioned slight difference in RRC processing delay component almost negligible. The RRC processing delay component in the handover delay requirement therefore can be the same as the delay requirement defined for “RRC connection re-configuration (radio resource configuration)”.

Proposal 1:
No additional RRC processing delay requirement is needed in 36.331 with regard to intra-LTE handover
2.2. Definition of handover delay (inter-RAT handover to UTRAN)

(NOTE: There is no pointer to RRC processing delay for handover to other RAT than UTRAN in 36.133.)
It seems that 36.133 (in section 5.3 ‘Handover to other RATs’) currently expects that the processing delay for inter-RAT handover to UTRAN message is defined in the E-UTRA RRC specification. 

	(Excerpt from 36.133)

Procedure delay is specified in section 11.2 in 3GPP TS36.331 [2].

When the UE receives a RRC message implying handover to UTRAN with the activation time "now" or earlier than RRC procedure delay seconds from the end of the last E-UTRAN TTI containing the RRC command, the UE shall be ready to start the transmission of the new UTRA uplink DPCCH within Dhandover seconds from the end of the last E-UTRAN TTI containing the RRC MOBILITY FROM E-UTRA command.

 [Editor’s note: An accurate definition for the concept of ‘activation time’ is still needed]

If the access is delayed to an indicated activation time later than E-UTRAN RRC procedure delay seconds from the end of the last TTI containing the E-UTRAN RRC command, the UE shall be ready to start the transmission of the new uplink DPCCH at the designated activation time + interruption time.

where:

-
Dhandover equals the RRC procedure delay defined in section 11.2 in 3GPP TS 36.331 [2] plus the interruption time stated in section 5.3.1.1.2.


This is in contrast with the UTRAN specifications ([3], [4]) where for the inter-RAT procedures in particular, only UE performance requirement specification specifies the RRC procedure delay value and the RRC specification only has a pointer to the performance requirement specification. 

(Excerpt from 25.331)

	Procedure title:
	UTRAN -> UE
	UE -> UTRAN
	N1
	N2
	Notes

	Inter-RAT handover to UTRAN
	HANDOVER TO UTRAN COMMAND (other system)
	HANDOVER TO UTRAN COMPLETE
	NA
	NA
	The performance of this procedure is specified in 3GPP TS 45.010 in case of handover from GSM and 3GPP TS 36.133 in case of handover from E-UTRA.

	Inter-RAT handover from UTRAN
	HANDOVER FROM UTRAN COMMAND
	HANDOVER FROM UTRAN FAILURE
	NA
	NA
	The performance of this procedure is specified in [19] and [20].


The current E-UTRA RRC specification follows the above mentioned UTRAN specification modelling (i.e “N” value is indicated as non applicable), resulting in disconnection between 36.331 and 36.133.
Proposal 2:
To discuss how the RRC processing delay for inter-RAT handover to UTRAN should be specified.
2.3. Combined procedure

It was asked in the last meeting if specifying the delay requirement for combined procedure would be beneficial. The most important scenario seems to be RB reconfiguration + Measurement configuration as this will most likely happen in the RRC Connection Reconfiguration at the state transition from idle to connected mode.

It is our view that the current list in [1] sufficiently covers the scenarios from which one can correctly verify the UE RRC processing performance. It was further questioned how the network can allocate an UL grant without knowing the UE processing performance in a combined RRC procedure. On this point our understanding is that the current definition of RRC processing delay is tailored for testing purposes and not meant for the network scheduling operation in the real life.

In the RRC procedure delay definition below, the scheduler in the network is “RRC-aware”. So the UL grant is given to the UE assuming that there will be a RRC response message in the UE buffer. We consider that this is not a typical implementation of the network.
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Proposal 3:
No additional RRC processing delay requirement is needed in 36.331 for combined RRC procedures
3. Conclusion

The following proposals are made in this document.
Proposal 1:
No additional RRC processing delay requirement is needed in 36.331 with regard to intra-LTE handover
Proposal 2:
To discuss how the RRC processing delay for inter-RAT handover to UTRAN should be specified.
Proposal 3:
No additional RRC processing delay requirement is needed in 36.331 for combined RRC procedures
Qaulcomm is happy to draft necessary CRs based on RAN2 conclusion.
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