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1 Introduction
In RRC connected state, the agreements on enhanced requirements are as follows
	Agreements:
· For Side condition, cell identification delay, measurement period and measurement period, it is agreed that the following options should be considered:
· Option 1: Es/Iot = 0dB, 6*DRX cycles for cell identification, 3*DRX cycles for measurement period
· Option 1a: Es/Iot = 0dB, 8*DRX cycles for cell identification, 3*DRX cycles for measurement period
· Option 2: Es/Iot = -6dB, [10]*DRX cycles for cell idenfication, [3]*DRX cycles for measurement period
· Option 3: Es/Iot = -3dB, 8*DRX cycles for cell identification, 3*DRX cycles for measurement period
Agreement: Only intra-frequency requirement is considered in connected mode.


In addition, there has been discussion on the various solutions from the SI, with the main topics still under discussion being

· Introduction of a timer after handover for faster measurement

· Assistance to the UE with an explicit neighbour cell list providing either candidate cells to prioritise, or candidate cells to measure

· Limitation to the DRX cycles to be enhanced

As the work is expected to be completed in RAN4#81, it is necessary to conclude on these issues
2 Discussion

2.1 Discussion on enhanced requirements

For the enhanced requirement, our previous slight preference has been to specify at high SINR condition where so called “single shot” detection could be possible. However, none of the candidate options from RAN4#80bis offers single shot detection (for option 1 and option 1a, the “raw” detection time is at least 3-5 DRX cycles). Since the requirements do not imply cell search is being performed on every DRX cycle (which is the aspect we proposed earlier, and also proposed to specify/test at high Es/Iot), we do not see a particular value now in targeting 0dB Es/Iot. In general, we think that unless there is good reason, requirements should be defined at consistent side conditions(s) since this is more straightforward from a specification perspective. For instance, if an enhanced requirement is specified at 0dB and the legacy requirement is specified at -6dB, it is not obvious by looking at the specifications which of the two requirements is actually the more demanding one – it could be harder to meet the existing requirement at -6dB than option 1a or even option 3. In addition, we need to ensure consistency between DRX and non DRX requirements. The DRX requirement cannot be better than the non DRX requirement. The intrafrequency non DRX cell identification requirement is 800ms, and the measurement period is 200ms. If proposal 1 is adopted, the cell identification requirement is 800ms for a DRX cycle of 80ms, and the measurement period is 240ms for a DRX cycle of 80ms. Hence proposal 1 seems fully consistent with non DRX requirements, whereas for other options from RAN4#80bis, as non DRX requirements are specified at -6dB it is not obvious how to develop a consistent set of requirements if DRX requirements are specified at some other Es/Iot. 
Therefore, we propose that option 2 is adopted

Proposal 1 : The enhanced requirement for RRC connected state is Es/Iot = -6dB, [10]*DRX cycles for cell identification, [3]*DRX cycles for measurement period

2.2 Introduction of a timer after handover for faster measurement

This proposal has been discussed for several meetings without conclusion. From our perspective, the main technical issue with the timer based solution 2 is one of robustness – the optimal timer value depends on ISD and train speed both of which are variable. Of course, it does not matter if a train moving slowly causes the timer to expire but in a practical deployment the ISD will vary due to constraints on eNB siting and the correct timer setting would need to be adjusted on a cell by cell basis which is not ideal from a planning perspective. Moreover, as the WI should be closed, and it is anticipated that it would take multiple meeting cycles to introduce the signalling, we think that solutions not requiring additional signalling beyond the already agreed per cell high speed indication should be avoided unless they are essential.

Since the enhancement options agreed in RAN4#80bis are all on a reasonable level (can be met with intrafrequency measurement of known cells once per DRX cycle and intra cell search approximately every 2 DRX cycles), the additional benefit of dropping back to legacy requirements after the timer expires is unlikely to be very large from a UE power consumption perspective. If requirements were defined which involved more than one wake up per DRX cycle this assumption would not be valid, but it is our understanding that no such requirements have been discussed at least recently in RAN4 (the topic arose in the SI phase), and it is unlikely that such requirements would be agreed in the remaining time for the WI. 
Our view therefore is that the timer based method is not essential to complete the release 14 work item.

Proposal 2 : Timer after handover for faster measurement is not adopted in release 14 
2.3 Network assistance

Network assistance has been extensively discussed in previous meetings, and the following points have arisen

· A limited number of candidate cells makes it easier for the UE to identify cells. There are different ways in which this explicit NCL could be exploited but it seems that most interest is around saving power rather than specifying further enhancement to measurements (beyond the options 1-3 already agreed in RAN4#80bis)

· From experience with UTRA, problems sometimes arise in network planning such that the explicit NCL is not completely reliable. In addition, to cover trains moving in two directions there must be at least 2 neighbour cells and in more general scenarios (stations, junctions in track and so on) there will be more than 2 neighbours
· Different UE vendors seem to have different opinions on the UE behaviour for cells not in the explicit NCL Some vendors are of the opinion that the UE would prioritise searches for these cells but still find and report cells with other PCI, whereas other vendors think that it would be possible only to search for the explicitly listed cells.

Based on the fact that the NCL cannot be considered 100% reliable in all circumstances, and may not limit the number of cells to one or two even if it is provided and is accurate, we think that UEs should anyway detect cells outside of any explictly signalled neighbour list. This is consistent with the UTRA detected set concept, although the performance requirements for UTRA detected set are very relaxed (reporting after 10s even without DRX) so are not suitable for high speed environment. Anyway, to ensure a robust solution for E-UTRA high speed train operation, we think that the UE needs to detect and report cells which are not in the NCL.

Proposal 3 : Regardless of discussion about network assistance, UEs should report cells which are not in the NCL under high speed train enhancment
Since the NCL would be exploited by the UE to save power, there is no way to capture power saving aspects in RAN4 specifications although we fully understand that the information may be useful to UEs. 
Observation 1 : The assistance information does not have direct impact on RAN4 specifications as it relates to power saving
Since the provision to indicate explicit PCIs already exists in E-UTRA signalling (eg to signal individual cell offsets) and there is no time in the work item to introduce new signalling, our expectation is that some existing signalling could be used to signal an NCL to connected UEs, as has been already discussed in the work item.
Observation 2 : Existing signalling may be used to indicate neighbour cell PCIs to a UE

Taking observation 1 and observation 2 together, it seems that signalling of an NCL to high speed UEs could be done using existing signalling and there would be no possibility for RAN4 specification. Since no specification changes are needed, we recommend that UE chipset vendors and network vendors could discuss the benefit (such as significant power saving if an NCL is provided, and the exact prioritisations of measurements that will be done) outside of 3GPP, for example in interoperability discussions. RAN4 requirements should apply under proposal 2 even if an NCL is not provided, but of course the UE power consumption may improve if the network is able to provide further assistance in the form of an NCL.
Proposal 4 : Assistance information is not discussed further under the HS work item
2.4 Limitation to the DRX cycles to be enhanced
Our preference is not to limit the DRX cycles to be enhanced. Such limitation is not considered for idle mode, and the requirements in both release 8 and under the high speed train work item are fairly consistent between idle mode and RRC connected state with DRX. Although it may be challenging to operate with a very long DRX cycle such as 2.56s in both idle mode and in RRC connected state (under option 2 the cell identification requirement is 25.6s), this limitation arises fundamentally due to the long DRX cycle. We believe that operation with 1.28s DRX is anyway feasible and the implementation effort in the UE would be quite similar whether or not 2.56s DRX is specified as an enhancement. Hence we propose
Proposal 5 : DRX cycles for high speed enhancements are not limited (beyond the existing agreement not to address eDRX)
3 Conclusions

In this contribution we discuss enhanced requirements for high speed in RRC connected state and make the following proposals and observations
Proposal 1 : The enhanced requirement for RRC connected state is Es/Iot = -6dB, [10]*DRX cycles for cell identification, [3]*DRX cycles for measurement period

Proposal 2 : Timer after handover for faster measurement is not adopted in release 14 

Proposal 3 : Regardless of discussion about network assistance, UEs should report cells which are not in the NCL under high speed train enhancement
Observation 1 : The assistance information does not have direct impact on RAN4 specifications as it relates to power saving
Observation 2 : Existing signalling may be used to indicate neighbour cell PCIs to a UE

Proposal 5 : DRX cycles for high speed enhancements are not limited (beyond the existing agreement not to address eDRX)
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