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1. Introduction
In the RAN#66, the SI of “Performance enhancements for high speed scenario” was approved [1] where there are two main objectives in this SI. 
· Objective 1: 
· Comprehensively enhancing of the requirements for UE RRM, UE demodulation and BS demodulation under existing high speed scenario.

· Objective 2: 
· Identifying other new conditions to affect the system performance for E-UTRA under high speed environment and investigating BS demodulation, UE demodulation, and UE RRM performance under the identified new high speed scenarios.
In this contribution, in principle, we focus on discussing the objective 1. The motivation of this paper is clarifying the future planning for not only this SI for Rel-13 but also the on-going discussion for 300km/h under TEI for Rel-12.
2. Background
2.1. Brief overview of the SI objective
As was elaborated in the motivation paper for this SI [2], the guaranteed maximum moving speed in BS demod, UE demod, and UE RRM specifications are different in the current 3GPP specifications. For example, the maximum guaranteed speed for BS demod performance is 350km/h, that for UE demod performance is 300km/h, and that for UE RRM performance is about 40km/h. (40km/h is derived from ETU70 by assuming band 1). This means that, even though the BS demod performance under 350km/h is guaranteed, UE demod and RRM performance under the same speed automatically cannot be ensured as well. In other words, even though the maximum guaranteed moving speed is up to 350km/h for BS demod performance, E-UTRAN system performance under 350km/h may not be ensured due to the bottleneck. Therefore, the following is reflected as one of the objectives of the SI.
· Comprehensively enhancing of the requirements for UE RRM, UE demodulation and BS demodulation under existing high speed scenario.
· Associated requirements to be enhanced for deployment scenarios with UE velocity at least up to 350km/h as 1st priority :
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance 
· RAN4 shall first identify the requirements to be enhanced.
· Associated requirements to be studied for deployment scenarios with UE velocity above 350km/h:
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance
· BS demodulation: PUSCH and PRACH demodulation performance
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Figure 2.1-1: necessity of eliminating the bottle neck. 
Note that the measurement accuracy requirements for around 300km/h is under discussion and part of them were introduced in the latest specification.
2.2. Clarification of the objective 1
The objective 1 and the current status in 3GPP RAN4 discussion and associated specifications are summarized in Figure 2.2-1.
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Figure 2.2-1: Summary of the objective 1

As can be seen in the Figure 2.2-1, some parts of the scope are ongoing under TEI for Rel-12. The targets are, however, different from what is requested in the SI. In this SI, the same part shall be discussed based on the target UE velocity of at least 350 km/h (and beyond 350 km/h if possible).
· Observation 1: Some parts of the scope are ongoing under TEI for Rel-12. The targets are, however, different from what is requested in the SI where the target is UE velocity at least up to 350km/h (and above if possible).

· RRM: Measurement accuracy for HST model and multipath fading model with higher Doppler frequency

· UE demodulation: PDSCH for multipath fading model with higher Doppler frequency

In addition, in the objective 1, apart from BS demodulation, the whole aspects with HST and multipath fading model with higher Doppler frequency may not satisfy the target of the SI scope since some do not have any requirements and the others have some requirements but their target velocity is below 350 km/h. 
Thus, based on the objective 1, it is supposed to comprehensively enhance them. However, before we just enhance the requirements, it would be essential to identify the necessity. Therefore, it is required to evaluate if the currently specified requirements can sufficiently meet the required performance with UE velocity up to 350km/h.
· Observation 2: The observation is reflected in the Figure 2.2-2 as well. 
· It is better for respective aspect with the existing scenario to be evaluated with UE velocity up to 350km/h. 
· Based on the results, if new requirements are necessary or not for respective aspect would be decided.
With respect to the UE demodulation, it would be worthwhile discussing if it is necessary to evaluate the whole control channels in addition to PDSCH as this aspect was also discussed in the on-going discussion for EVA600 for UE demodulation. We believe that it is better to evaluate all of them. However, if we consider the available time and resource in RAN4, some prioritization could be considered. According to the evaluation results in the previous RAN4 meetings, it seems that the majority view is that the performance requirements of PDSCH under high speed condition could guarantee those of the whole control channels. In our understanding, in principle, this fact would become more reasonable under even higher speed cases.
· Observation 3: According to the evaluation results in the previous RAN4 meetings, the majority view is that the performance requirements of PDSCH under high speed condition could guarantee those of the whole control channels.
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Figure 2.2-2: aspects to be evaluated
3. Discussion
3.1. Handling of on-going discussion
In order to reduce redundant work, it would be one way that we stop the on-going work under TEI for Rel-12 and start the evaluation with UE velocity of 350 km/h. Then, we introduce the associated requirements into Rel-12 and onwards. Originally, this way was our preference. There are, however, two issues. One is that completing this work would be delayed more than we expected to introduce the result into Rel-12. The other is that some may be against the introduction of the requirements with UE velocity up to 350 km/h into Rel-12 in the end. Then, there is no enhancement can be seen in Rel-12 for this aspect. 

We do understand the opinion that we should avoid redundant work. However, with the consideration of the above and the work itself has existed since Rel-12 time frame so that it would be natural separately to be handled from this SI. We also believe that it is even better not to consume our time to discuss how to handle the on-going work since the work comes to the end.

· Proposal 1: The following on-going works with UE velocity up to 300 km/h are separately handled from this SI and the outcome is introduced into Rel-12 as planned.
· RRM: Measurement accuracy for HST model and multipath fading model with higher Doppler frequency

· UE demodulation: PDSCH for multipath fading model with higher Doppler frequency
3.2. Work plan for the objective 1
From Observation 2 and 3, we propose the following work plan for the objective 1.

· RAN4#74


· Discuss and fix required conditions (e.g. moving speed, operation band, and so on) to evaluate the respective aspect captured in Figure 2.2-2.
· If not fix them, it should be aimed at fixing them by the end of March via e-mail discussion.
· Determine if we evaluate the whole control channels, some of them or none of them for UE demodulation. Note that the evaluation of PDSCH shall be conducted regardless of this discussion.
· RAN4#74-BIS
· Identify the necessity of the enhancement for respective aspect based on the evaluation results.
· Discuss and fix the simulation assumptions to derive the enhanced requirements.
· RAN4#75
· Discuss the simulation results for the aspect(s) whose necessity of the enhancement was identified.
· Introduce the requirements based on the evaluation results into Rel-13.
· RAN4#76
· Finish any remaining work if any.
It should be also noted that there is an opinion that it would be better to wait for the outcome of the objective 2 before we start the discussion of the objective 1. The justification comes from that we may identify the new scenario(s) which can supersede the requirements with the existing scenarios at a later stage of this SI.
It would be a valid point in some ways. However, the new scenarios may not be always the ones which are able to supersede the existing two scenarios and associated requirements. If we wait for them, there is a risk that we don’t have any enhanced requirements in Rel-13. Secondary, the objective 2 is identifying the new scenarios we may have missed so far. Thus, the pertinent requirements would be generated after the completion of the SI. Finally, regardless of this discussion, any scenarios in the objective 1 and 2 should be evaluated. Thus, if the progress of work for objective 2 can catch up that for objective 1, we may discuss if there are any ways to reduce our work or not at a later stage. It would depend on the progress of each objective.

The important thing is that regardless of the above, it is inevitable to evaluate if respective aspect such that Cell identification and so on with the existing two scenarios are tolerable to UE velocity of 350 km/h. Without these results, it is not realistic to decide if the newly identified scenarios can supersede the existing ones or not. Thus, we should follow the objective of the SID. That means we study both objective 1 and 2 in parallel.

· Proposal 2: RAN4 starts studying both objective 1 and 2 in parallel.
4. Conclusion
In this contribution, we discuss where we are and the work plan based on the outcome and SID. Finally we propose the work plan for the objective 1 captured in SID. 
· Observation 1: Some parts of the scope are ongoing under TEI for Rel-12. The targets are, however, different from what is requested in the SI.

· RRM: Measurement accuracy for HST model and multipath fading model with higher Doppler frequency

· UE demodulation: PDSCH for multipath fading model with higher Doppler frequency

· Observation 2: The observation is reflected in the Figure 2.2-2 as well. 
· It is better for respective aspect with the existing scenario to be evaluated with UE velocity up to 350km/h. 
· Based on the results, if new requirements are necessary or not for respective aspect would be decided.
· Observation 3: According to the evaluation results in the previous RAN4 meetings, it would be reasonable to think that the performance requirements of PDSCH under high speed condition can guarantee those of the whole control channels.
· Proposal 1: The following on-going works with UE velocity up to 300 km/h are separately handled from this SI and the outcome is introduced into Rel-12 as planned.
· RRM: Measurement accuracy for HST model and multipath fading model with higher Doppler frequency

· UE demodulation: PDSCH for multipath fading model with higher Doppler frequency
· Proposal 2: RAN4 studies both objective 1 and 2 in parallel.

Work Plan for the objective 1

· RAN4#74


· Discuss and fix required conditions (e.g. moving speed, operation band, and so on) to evaluate the respective aspect captured in Figure 2.2-2.
· If not fix them, it should be aimed at fixing them by the end of March via e-mail discussion.
· Determine if we evaluate the whole control channels, some of them or none of them for UE demodulation. Note that the evaluation of PDSCH shall be conducted regardless of this discussion.
· RAN4#74-BIS
· Identify the necessity of the enhancement for respective aspect based on the evaluation results.
· Discuss and fix the simulation assumptions to derive the enhanced requirements.
· RAN4#75
· Discuss the simulation results for the aspect(s) whose necessity of the enhancement was identified.
· Introduce the requirements based on the evaluation results into Rel-13.
· RAN4#76
· Finish any remaining work if any.
Note that the work plan for the objective 2 is captured in [3]
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