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1. Introduction

In Shanghai c-plane session, cell reselection procedure before/during RRC Connection procedure in [1] was discussed. The document proposed following behaviours.
· Cell reselection should be stopped at timing of RRC Connection Establishment procedure
· Final cell reselection should be performed before RRC Connection Establishment procedure

Even though these two behaviours were not agreed in Shanghai meeting, we think some topics are not fully discussed. In this document, we propose

· Cell reselection should be stopped at the timing of Random Access Preamble and, if RRC Connection procedure is failed, cell reselection is resumed.
· Requirement to camp on cell is asked to RAN4 based on LTE scenario like small cell and non NCL

2. Discussion
2.1. Timing to stop cell reselection

Current working assumption is to stop cell reselection at RRC Connection Setup reception. However, this leads some problem and additional complexity to UE. This section discusses pros and cons of current working assumption. We propose that cell reselection is stopped at Random Access Preamble transmission and, if RRC Connection procedure is failed, cell reselection is resumed.

Main benefit to continue cell reselection until RRC Connection Setup reception is to continue cell reselection as much as possible. UE may move from the cell which UE tries to connect to other cell, if UE detects that other cell is better condition. However, period from Random Access Preamble transmission to RRC Connection Setup reception is short enough. As in LTE requirement [2], c-plane latency is below 100ms. RRC Connection Establishment procedure is only part of the 100ms. Given that UE movement wouldn’t so large within such short period, to stop cell reselection at Random Access Preamble does not affect mobility performance.
There are several drawbacks in current working assumption. First point is to waste radio resource. When cell reselection is initiated during RRC Connection establishment, current RRC Connection establishment procedure is cancelled by UE. This means that even if UE sends Random Access Preamble and RRC Connection Request, the behaviour and radio resources are meaningless. This is not good from radio efficiency perspective. Second point is total delay of call setup procedure. When cell reselection is initiated, UE needs to receive system information from new cell. Even if UE only needs to receive SU-1, this means 40ms delay in average. This is a big impact for c-plane latency. Based on c-plane latency requirement, eNB can initiate handover to UE within 100ms. Therefore, to complete RRC Connection establishment procedure in current cell can reduce total call setup delay than performing cell reselection during RRC Connection establishment procedure. Third point is UE complexity. If cell reselection is supported during RRC Connection establishment procedure, UE implementation needs to care a lot of things e.g. cancel of current procedure, additional interaction, and so on. 

We propose to stop cell reselection at Random Access Preamble transmission, since we don’t see enough gain and see more drawbacks to continue cell reselection before RRC Connection setup based on above analysis. Additional merit to stop cell reselection at Random Access Preamble transmission is the behaviour can be similarity to handover procedure, which uses Random Access procedure and doesn’t use cell reselection. 

It should be noted that we don't propose to stop evaluation process. For example, if UE fails to receive Random Access Response or RRC Connection Setup, UE should perform cell reselection based on evaluation process at that timing. Our proposed procedure is illustrated in Figure 1.
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(a) RRC Connection establishment is successful
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(b) Random Access Response is lost                                                 (c) RRC Connection Setup is lost
Figure 1: Cell reselection behaviour before/during RRC Connection establishment
2.2. Final cell reselection before RRC Connection establishment
Several concerns were raised to support final cell reselection before RRC Connection establishment. Main questions are as follows:

· Final cell reselection is not required, since RAN4 assumption is that UE always camps on best cell
· UE may start RRC Connection establishment procedure in the middle of Treselection
This section discusses these two issues.
We agree UE camps on the best cell after the cell reselection. This cell reselection would be triggered by the serving cell radio condition in non-RRC connection establishment case. If serving cell's condition is good enough, we assume the measurement would be stopped for battery power saving. On the other hand, in order to make UE always perfectly camp on the best cell, our understanding is UE almost cannot stop measurement as the other cell might be seen as the best cell. Therefore, the parameter when UE start/stop measurement is sensitive between best cell selection and UE battery consumption. Our view is UE battery consumption for idle mode is mainly dimensioned by the measurement configuration than paging reception in current LTE system design. This trade-off is also discussed in [3]. In LTE, we envisage further smaller cell (e.g. CSG cell) would be supported. In addition, current assumption is that NCL is not required. These mean that UE needs to measure more for small cell and detected cells compared with UMTS, if we have same requirement on the best cell. These differences make further sensitive for the trade-off between battery and best cell selection. Therefore, RAN4 assumption in UMTS may not be adequate for LTE. The cell reselection just before the RRC connection establishment would allow both battery saving and best cell selection with the cost of cell reselection delay. We propose to ask RAN4 to check if assumption in UMTS is still valid.
Detailed cell reselection behaviour should be discussed further for final cell reselection before RRC Connection establishment. For example, in order to solve the case that RRC Connection establishment procedure in the middle of Treselection, it could be considered to apply scaling factor for Treselection in case of final cell reselection. However, this kinds of improvement might not be required, since period between Random Access Preamble transmission and RRC Connection Setup reception is enough short like 50ms.
3. Conclusion
This document discusses cell reselection behaviour before/during RRC Connection establishment. We propose followings
· Cell reselection is stopped at Random Access Preamble transmission. Cell evaluation process is continued. If RRC Connection procedure is failed, cell reselection is resumed
· Requirement to camp on cell is asked to RAN4 based on LTE scenario like small cell and non NCL
· Detailed mechanism of final cell reselection before RRC Connection establishment is discussed further
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