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1 Introduction
During RAN4#79 further discussion took place on high speed train. The “way forward” document [1] was noted and some agreements are captured in the meeting report, which are mostly relevant to RRC connected state.

Deactivated SCell measurements is not considered in the WI work scope;
· Solutions in Connected mode
· Solution down-selection is needed;
There are also agreements from RAN4#78bis [2] which was approved and which should be taken into account in the work.
2 Discussion

2.1  Idle mode
The existing agreements for idle mode are
	The enhanced requirements for Tmeas, Tevaluate and Tdetect shall be enhanced. As a starting point, the following values could be regarded as baseline:

· Tmeas=[1]*DRX cycle length

· Tevaluate=[3] *DRX cycle length

· Tdetect shall be further studied and the enhanced detection time under high side condition (SINR≥0db) shall be studied further .

The network assisted signalling needs further discussion.


While power consumption is naturally very important in idle mode, it is also important to note that device battery life will not be at the same level for a high speed UE as for a static UE because of the frequent reselections which occur. System information decoding is performed on every reselection and there will also be frequent tracking area update (TAU) procedures which involve signalling and uplink transmission by the device.

In this context, we think that the baseline values for enhancement of Tmeas and Tevaluate are suitable. They do not imply that the UE has to wake up in mid DRX cycle and they are already used for certain DRX cycles today. Any shorter value for Tmeas would imply significant power consumption increase and the same effect could anyway be achieved by configuring a shorter DRX cycle. A shorter evaluation period would also not be practical considering the need for the UE to be able to average or filter multiple measurement samples to achieve sufficient measurement accuracy. Although measurement accuracy is not directly specified in idle mode, it is indirectly implied by the specifications and undesirable effects such as ping-pongs will occur if the specifications do not allow the UE to make sufficiently accurate measurements.
For Tdetect, our view is that UEs should attempt to look for intra-frequency neighbour cells on every DRX cycle in high speed scenarios in idle mode. While this is not required by existing idle mode requirements, neighbour cell detection is a bottleneck in high speed operations and it seems reasonable to attempt to find neighbours on every occasion that the UE is awakened and actively receiving. 

The introduction of a requirement at high SNR to perform the “raw” detection of a cell within one DRX cycle would ensure that the UE performs sufficiently frequent cell detection and in a high speed scenario there are two advantages

· More frequent cell search will also map to better performance at low SNIR. If the detection probability of each attempt is, for example, 0.25 at Es/Iot=-6dB, then the detection probability after 6 attempts is 82% approximately, assuming the attepts to be independent (which is a reasonable assumption for any DRX cycle considering the channel coherence time).
· If the UE is moving rapidly towards a target cell then the SINR of that cell will be rapidly improving, and the SINR of the serving cell (which is an interferer in this context) will be rapidly degrading. Therefore, if the SINR is -6dB on one attempt then it can be expected that the SINR of the target cell is very much better than -6dB on the next attempt, and also that the reselection is urgent.
One issue which has been discussed but not resolved is how the practical detection time (which includes evaluation) is related to the “raw” detection time (ie detection of PSS and SSS). It should be practically feasible to measure an RSRP sample (and hence also derive RSRQ if needed) on the same DRX cycle as the PSS and SSS is found – indeed it is necessary to use CRS information to remove false detections of cells. Therefore the enhanced practical requirement can be Tdetect=Tevaluate=3 DRX cycles at sufficient SINR. In this context, “sufficient SINR” may mean above 0dB or even 1dB, anyway as discussed this should scale to improved performance at lower SINR as well.
Proposal 1 : The enhanced requirements for high speed train are 
Tmeas=[1]*DRX cycle length, Tevaluate=[3] *DRX cycle length and Tdetect at 0dB Es/Iot=[3] *DRX cycle length
Finally, the way forward from RAN4#78bis mentions that network assistance needs further discussion. There are two aspects which we would like to discuss under network assistance. The first is the provision of a high speed indication in idle mode. We have discussed this previously, and our understanding is that proposal 1 could imply increased UE power consumption, albeit in a controlled manner that is valid for high speed train. As we have mentioned throughout the study and work items, failed reselections also have a power consumption cost, eg in performing cell selection and it is better that some limited additional power consumption is used to ensure that the reselection succeeds. Since we do not expect that high speed operation should harm UE power consumption in other normal/low speed scenarios, it is our preference that the eNB broadcasts a high speed indication. This could be broadcast on a per cell basis, ie the eNB does not need to detect if UEs are operating at high speed.

Proposal 2 : Network assistance includes a high speed indicator which is broadcast in system information.

In RAN4#78bis, other forms of network assistance were specified including provisioning of the UE with a neighbour cell list. In general, RAN4 should discuss the both the assistance data, and the ways in which the assistance data is used to give benefit. This is necessary in order to understand the magnitude of the gain which the assistance data gives, as well as to define suitable enhanced requirements when the assistance data is provided. While it is understandable that limiting the search space for cell detection can improve detection performance, this needs to be evaluated in a deterministic way (eg how many PCI in the neighbour list versus achievable detection performance) both to decide on the benefit and define the requirements. Power consumption could also be taken into account in the analysis.

Proposal 3 : The benefit of neighbour list assistance data needs to be evaluated further.
3 Conclusions
In this contribution we discuss further aspects of RRM for high speed scenarios for idle state and make the following proposals:
Proposal 1 : The enhanced requirements for high speed train are 
Tmeas=[1]*DRX cycle length, Tevaluate=[3] *DRX cycle length and Tdetect at 0dB Es/Iot=[3] *DRX cycle length
Proposal 2 : Network assistance includes a high speed indicator which is broadcast in system information.

Proposal 3 : The benefit of neighbour list assistance data needs to be evaluated further.
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