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1. Introduction

In RAN2#62 the need for specifying RRC procedure delay was agreed ([1]

 REF _Ref199753711 \r \h 
[2]) and in e-mail discussion after that, definition of RRC procedure delay was discussed. During discussion, it was proposed to define delay requirement as follows:

N = number of 1ms subframes from end of reception of E-UTRAN -> UE message on UE physical layer before the transmission of the UE -> E-UTRAN response message shall be ready to start on transport channel with no access delay other than the TTI alignment (e.g. excluding delays caused by RACH procedure)
We basically agree with the above definition. However, we think clarification is necessary for the case where UE receives multiple messages at the same time. We also think alignment with RAN4 performance requirement is necessary for specific procedure e.g. handover. In this document, we discuss these points.
2. Discussion
2.1. Delay requirement for subsequent message
RAN2 agreed that eNB can send a subsequent message prior to receiving the UE's response of previously transmitted message, and in such case, UE only processes the subsequent message after UE completes the procedure invoked by first message. For example, we assume SECURITY MODE COMMAND and RRC CONNECTION RECONFIGURATION would typically be sent at the same time to minimise u-plane setup delay. In this case, UE processes them one by one in order. Therefore, we think maximum delay requirement for the RRC CONNECTION RECONFIGURATION should be the sum of the N for the SECURITY MODE COMMAND and N for RRC CONNECTION RECONFIGURATION.
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Figure 1 Delay requirement for RRC CONNECTION RECONFIGURATION message
Proposal 1: To clarify, if multiple messages are sent at the same time, maximum delay requirement for the subsequent message should be the sum of N for preceding message and N for the subsequent message
2.2. Alignment with RAN4 performance requirements
In some procedure, delay other than processing time needs to be considered until UE becomes ready to start on uplink. For example, handover procedure depends on measurement performance and so on. In UMTS, such delay was defined as “handover interruption time” separately from RRC procedure delay. The delay requirement for “handover interruption time” was specified in RAN4 while delay requirement for RRC procedure delay was specified in RAN2. Total delay requirement was defined as RRC procedure delay plus handover interruption time ([4]). We think the same approach as UMTS should be adopted for delay requirement for handover so that RAN2 can specify reasonable processing delay for the procedure and RAN4 can specify delay for e.g. measurement.

Proposal 2: For handover, RRC procedure delay plus handover interruption time should be used for total delay requirement
Currently, RAN4 specification ([3]) defines interruption time for LTE handover in 2 different ways; 1) 36.133 5.1.2.1.1 defines the same way as UMTS (handover delay equals interruption time plus RRC procedure delay) while 2) 5.1.2.1.2 seems to define interruption time includes processing delay.

1) Excerpt from 5.1.2.1.1 of 36.133[3]
5.1.2.1.1
Handover delay

Procedure delays for all procedures that can command a handover are specified in TS36.331.

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

…
where:

Dhandover equals the RRC procedure delay to be defined in [TS36.331] plus the interruption time stated in section 5.1.2.1.2.

2) Excerpt from 5.1.2.1.2 of 36.133[3]
5.1.2.1.2
Interruption time

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink. T
So we think RAN2 should consult with RAN4 on how delay requirement for handover should be defined in order to avoid misalignment between delay requirement defined in RAN2 and RAN4, with RAN2’s preference.
Proposal 3: To consult with RAN4 on how delay requirement for handover should be defined, with RAN2’s preference
3. Conclusion
In this document, we discussed the definition of RRC procedure delay. We propose:
Proposal 1: To clarify, if multiple messages are sent at the same time, maximum delay requirement for the subsequent message should be the sum of N for preceding message and N for the subsequent message

Proposal 2: For handover, RRC procedure delay plus handover interruption time should be used for total delay requirement
Proposal 3: To consult with RAN4 on how delay requirement for handover should be defined, with RAN2’s preference
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