3GPP TSG-RAN WG4 Meeting # 79
R4-163466
Nanjing, China, 23-27 May 2016
Agenda Item:
7.12.2
Source: 

Ericsson

Title: 
Considerations on RRM requirements in high speed scenarios for RRC idle state
Document for:
Discussion
1 Introduction
In RAN4#78bis there was further discussion of RRM requirements in high speed scenarios; this contribution focusses on idle mode requirements and the relevant agreements [1] are copied below
	· WI scope
· Intra-frequency requirements are the top priority for enhancement;

· eDRX configuration is not considered;

· Only 2Rx RRM requirements are considered in high speed scenario;

· FFS:  deactivated SCell measurements and DRS based measurements

· For idle mode
     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.




2 Discussion

Related to the agreements, we make the following discussion and proposals. The WI scope agreements for idle mode can be relatively easily followed in the further work, and the main points still to discuss seem to be Tdetect and network assistance.
In [2] we provided simulation results for high speed scenarios, and the discussion in this contribution is mainly based on conclusions from the results.

Firstly, we think that it is possible to confirm the enhanced parameters Tmeas=1*DRX cycle length and Tevaluate=3 *DRX cycle length, especially considering intrafrequency enhanced requirements.  Tmeas=1*DRX cycle length implies that the UE only needs to measure CRS from serving and neighbour cells at around the time it is awake to receive paging, so there should be no significant harmful effect to power consumption. Tevaluate=3 *DRX cycle length should be feasible considering the margin by which reselection criteria needs to be met (which implies an accuracy); this is because in the legacy requirement for 2.56s DRX cycle, the evaluation time is 3 *DRX cycle length. So it should also be practical to use the same multiple of DRX cycle length for all other DRX cycles without a concern on implied accuracy being met.

Proposal 1 Tmeas=1*DRX cycle length and Tevaluate=3 *DRX cycle length are confirmed as suitable for the enhanced requirement.
For Tdetect, there are 2 aspects to consider. From the results in [2], the most important is to define a requirement at high SNR which implies that the UE performs cell search on every DRX cycle giving good detection performance at high SNR. Intuitively this makes sense because if a UE is moving towards a target cell at high speed such that the SNR is low but detectable (eg -6dB) on one DRX cycle, then it is clear that by the next DRX cycle the SINR will have improved substantially (and the serving cell, which is an interferer in this context, will have degraded substantially).

Proposal 2 : An enhanced high speed requirement is specified based on the assumption that the UE performs intrafrequency cell search on every DRX cycle  
If the UE performs cell search on every DRX cycle, then it should be able to reselect within Tevaluate, even to cells that have not previously been detected, at high SNR. A suitable definition of “high SINR” could be 0dB, based on earlier work on cell identification.
Proposal 3 : The enhanced requirement for reselection is that the UE is capable of reselecting within Tdetect=3 * DRX cycle length for SINR≥0dB
The other issue for Tdetect is whether to define an enhanced requirement at lower SINR. Although we do not have a strong view on this, naturally the UE performance should scale according to proposal 3. Thus, it could be considered that proposal 3 and in addition the existing Tdetect requirements at lower SINR are sufficient to guarantee good UE reselection performance in high speed scenarios.
Proposal 4 : It is less critical to enhance Tdetect at lower SINR under proposal 3.

Finally, the way forward 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 proposals 1-3 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 5 : 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 6 : The benefit of neighbour list assistance data needs to be evaluated further.
3 Conclusions

In this contribution we discuss idle mode requirements for high speed scenarios. We propose
Proposal 1 Tmeas=1*DRX cycle length and Tevaluate=3 *DRX cycle length are confirmed as suitable for the enhanced requirement.

Proposal 2 : An enhanced high speed requirement is specified based on the assumption that the UE performs intrafrequency cell search on every DRX cycle  
Proposal 3 : The enhanced requirement for reselection is that the UE is capable of reselecting within Tdetect=3 * DRX cycle length for SINR≥0dB
Proposal 4 : It is less critical to enhance Tdetect at lower SINR under proposal 3.

Proposal 5 : Network assistance includes a high speed indicator which is broadcast in system information.

Proposal 6 : The benefit of neighbour list assistance data needs to be evaluated further.
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