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1 Introduction

RAN2 has been discussing RRC procedure delay [1] [2] [3] and agreed as

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE -> E-UTRAN response message shall be ready for transmission on the transport channel with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).

 We find one unclear point on the definition of RRC procedure delay. We list three possible understandings with the interaction of grant or scheduling request. We propose to discuss and conclude which option is the definition.
2 Discussion

On the interaction with grant or scheduling request, we see following three understanding of RRC procedure delay listed as following.
Option 1:
RRC procedure delay is the time ready to receive UL grant (PDCCH) to send RRC message
In this option, UE shall be ready to receive UL grant to send RRC message within RRC procedure delay. The assumption here is eNB send UL grant before the reception of scheduling request with the understanding of UE is ready to prepare RRC message. So the scheduler at eNB should have some information of RRC. The scheduling request from UE may be sent later than RRC procedure delay. In such case, eNB should ignore this scheduling request. If UE is not ready within RRC procedure delay, UE may just send empty contents as UL-SCH.
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Fig 1. Option 1 illustration in case of RRC CONNECTION SETUP
Option 2:
RRC procedure delay is the time just before RRC message
In this option, UE shall be ready to send RRC message within RRC procedure delay. The eNB operation assumption is the same to option 1, UL grant is send before the scheduling request. In contrast to option 1, 4ms is added to the RRC procedure delay at the perception at eNB. The overall system delay is same with option 1.
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Fig 2. Option 2 illustration in case of RRC CONNECTION SETUP

Option 3:
RRC procedure delay is the time ready to send scheduling request
In this option, UE shall be ready to send SR (scheduling request) of requesting to send BSR and RRC message. Therefore, in this option, the time to generate SR in MAC and L1 processing time to send SR are included as RRC procedure delay. eNB send UL grant after the reception of SR. UE sends BSR and, if there is sufficient UL grant,  UE can send a part of or full of RRC CONNECTION SETUP COMPLETE (Fig.4). One can also consider that eNB may be able to provide sufficient UL grant for BSR and RRC message with smart eNB implementation (Fig.3) i.e. scheduler has some knowledge of RRC. The overall system delay is longer than option 1/2 because of the time to handle SR like eNB processing time of SR and the time to send SR. In addition, if SR is not configured often like every 10-20 ms as rather realistic assumption, the time to wait SR resource is necessary. Therefore, the time alignment for SR periodicity needs to be added in case of testing i.e. RRC procedure delay + SR period can be used for testing. . The SR full configuration should be included in RRC CONNECTION SETUP message. Benefit is the procedure of SR is generic as normal uplane handling.
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Fig 3. Option 3 illustration in case of RRC CONNECTION SETUP
2.1 Discussion in RAN2#63

Based on discussion in RAN2#63 [4], it was commented as follows:

· General understanding in RAN2 was that option2 is not in line with RAN2 understanding, i.e. RRC procedure delay does not include the time to process uplink grant and to generate MAC PDU. During discussion, 
· In option3, uplink grant may not be sufficient to send the response message, so UE may end up with sending only BSR. (see Fig.4)

· If we go into detailed definition, there may be difficulty in TDD due to UL/DL configuration

· In option1, testing scenario would continuously send uplink grant. In option 3, testing may be possible by receiving SR in the right time, but there may be variation due to SR allocation
In addition, it was agreed that the beginning of RRC procedure delay is now clear i.e. the TTI in which UE receives a transport block containing RRC message. It was also agreed that it would be good to define the procedure delay in more detail.
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Fig 4. Option 3a illustration in case of RRC CONNECTION SETUP
2.2 Outcome of offline discussion in RAN2#63

Scheduling delay due to SR, BSR
In option3, if eNB scheduler assigns uplink grant without knowing the status of RRC, it may end up with the 5 ways interaction to send RRC message i.e. SR(UL grant(BSR(UL grant(RRC message (Fig 4). However, with smart eNB scheduler implementation, or with sending sufficient uplink grant for test scenario, UE would be able to send RRC message in 3 ways (Fig 3). Note that scheduling delay is NOT included in RRC procedure delay.
Commonality between FDD and TDD

In TDD scenario, there is 10ms variation of uplink subframe allocation when UE becomes ready for SR transmission. That means it is difficult to test if RRC procedure delay is not multiples of 10ms. To address this issue, 
· Alt 1) To specify the same values for FDD and TDD. However, values should be multiples of the length of radio frame (10ms, 20ms, …)

· Alt 2) To define a separate numbers for FDD and TDD. Keep FFS for values for TDD until we find a appropriate way to test

Since a tight requirement is foreseen to be specified for e.g. initial access, we think Alt 2) is realistic way.
Proposal 1: To define a separate numbers for FDD and TDD. Keep FFS for values for TDD until we find a appropriate way to test
Testing feasibility in option 3
From testing point of view, it was commented on line that option1 is easier since there is variation in the time UE acquires SR with option 3. However, from offline discussion, it was concluded that it is possible to test with option3 if  RRC procedure delay plus the time alignment for SR periodicity is used for testing purpose.
Conclusion: From testing point of view, option3 as well as option1 is feasible if the time alignment for SR periodicity is separately added with RRC procedure delay, and by monitoring the time eNB receives SR from UE
Comparison between option 1 and option 3
From processing time point of view, the main difference between option 1 and option 3 is whether RRC procedure delay includes the processing time to issue a SR; option1 does not include the processing time to issue a SR while option3 includes.

Since we think it would be nicer if the testing scenario is based on the regular uplink behaviour and since we think option3 is regular uplink behaviour, we slightly prefer option3. 
Proposal 2: To discuss if the RRC procedure delay is based on option 1 or option 3. We slightly prefer option 3

Text proposals for option 1 and option3 are attached in the following sections.

3 Conclusion 

We discussed RRC procedure delay definition on the lower layer interaction. We listed three possible definitions relating the interaction with grand or scheduling request. We propose to discuss on the proposals in the previous section and the Text proposals in the following sections.
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Text proposal for 36.331 11.2 (Option1)
11.2
Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following table, by means of a value N: 

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN message  with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
Text proposal for 36.331 11.2 (Option3)
11.2
Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following table, by means of a value N: 

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the transmission of Scheduling Request to send the UE -> E-UTRAN message  with no access delay other than the TTI-alignment (e.g. excluding delays caused by the time alignment for Scheduling Request, scheduling, the random access procedure or physical layer synchronisation).
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