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1 Introduction

The Rel.13 HST enhancement SI reached a completion of 80% in September and at RAN#69 the plenary decided to extend the SI by one more RAN plenary cycle, hence allowing the SI to continue over RAN4#76bis and RAN4#77. 

The study item has two objectives as captured in the SI description [1] :

· Objective 1: Enhancements for UE speeds up to 350km/h

· Objective 2: Enhancements for UE speeds above 350km/h

Objective 1 has had first priority since SFN deployments with bidirectional RRH arrangements already have been commercially launched in China and Japan. For Objective 2 less progress has been made and the TR 36.878 currently only cover a new restricted set for PRACH [2]
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[3] to improve the random access performance for UEs moving at speeds higher than 350km/h. 
In our view more work is needed to secure an overall acceptable system performance for UE speeds higher than 350km/h. 
2 Discussion on Objective 2
Rationale

Although at present there are only few high-speed railways operating commercially at speeds higher than 350km/h (Shanghai maglev reaches a top speed of 430km/h) there is no reason to assume that the number would not increase over the coming years. One of the incentives is that railway transportation is seen as a more eco-friendly way of transportation than for instance air transportation. In several European countries there is an ambition of shortening the travel time for inter-city trains in order to provide passengers with a competitive alternative to domestic or continental air traffic. The ongoing discussions concern both better utilization of existing railways and investments in new high-speed railways.

Candidate solutions

Regarding Objective 2 only one candidate solution has been brought forward: SFN deployment with unidirectional RRH arrangement [4] which has been shown to cater for good system throughput for legacy UEs (up to and including Rel.12) operating at speeds up to 750km/h [5] and additionally has shown to provide good performance with existing standard base station antennas (FSR 18dB, 30º) for UE speeds up to at least 500km/h [6]. Independent simulations that support benefits with the proposed solution have been carried out by MediaTek [7].

One important aspect with the Unidirectional RRH arrangement is that the high-speed related challenges are addressed solely on the network side, meaning that a new UE behaviour is not needed for achieving a good system performance. The significance of this is that operators will get a return of investments earlier than if relying on that UEs are to support a particular release, e.g. Rel.13, since the bulk of UEs will be pre-Rel.13 for many years to come. 

The downlink performance of a UE operating in a unidirectional RRH arrangement has been discussed extensively during the past couple of RAN4 meetings. All concerns have been addressed and none are remaining.

At the last RAN4 meeting (RAN4#76bis) it was raised that there would be issues with the uplink performance, and particularly with the PRACH. This is addressed in [9] where it is shown how the performance of PRACH and PUCCH, both of which are channels where physical resources are shared simultaneously by multiple UEs, can be significantly improved by a proper base station implementation. Hence there are no concerns remaining regarding the uplink performance.
Moreover at the last RAN4 meeting it was raised that handover between SFN cell groups would be problematic, but as shown in [8] there are simple ways to address this in the network.

To summarize there are no remaining issues regarding the feasibility of Unidirectional RRH deployment.  

Previous agreements and Current status
At RAN4#76 it was captured in chairman’s notes [10] that the Unidirectional RRH deployment is to be included and studied as one of the configurations for a SFN-based solution.

At RAN4#76bis there was opposition from one vendor on including the Unidirectional RRH deployment in the technical report [11], hence the agreement from RAN4#76 has not been implemented and there is currently no solution in the technical report that fully addresses Objective 2. However, the contribution was technically endorsed by the chairman.
Rationale for including a network-based solution
At RAN4#76bis it was raised by the opposing vendor that since the Unidirectional RRH arrangement is a network-based solution there is no need to include it in the technical report, and that it can be implemented as a proprietary solution. While the latter is true, we still find it important to secure a baseline for the UE performance. Such baseline is needed both to understand the achievable system performance given current UE implementations, and to secure that the performance does not degrade when new features are introduced.

Proposed actions

As pointed out above we consider Objective 2 to be relevant, and therefore we cannot see that the study item can reach 100% completion without having at least one candidate solution captured in the technical report.

In our view the Unidirectional RRH arrangement constitutes one such candidate solution, and to our knowledge there have not been any other solutions presented so far that fully addresses Objective 2.
Proposal 1: In order to reach 100% completion of the SI, solutions addressing Objective 2 (UE speeds higher than 350km/h) need to be captured in TR 36.878. Since there are no remaining technical concerns regarding the Unidirectional RRH arrangement we propose that it is captured in the TR at RAN4#77.
Proposal 2: In order not to further delay the completion of the SI we propose that remaining details, such as simulation assumptions, are agreed upon during RAN4#77.
3 Conclusion

We have provided our view on Objective 2 and the current status of the SI regarding this objective. We have also pointed out that there are no remaining technical concerns regarding the feasibility of Unidirectional RRH arrangement and hence it can go in to the TR 36.878 to allow the SI to be completed without further delay.

The following proposals are made:

Proposal 1: In order to reach 100% completion of the SI, solutions addressing Objective 2 (UE speeds higher than 350km/h) need to be captured in TR 36.878. Since there are no remaining technical concerns regarding the Unidirectional RRH arrangement we propose that it is captured in the TR at RAN4#77.

Proposal 2: In order not to further delay the completion of the SI we propose that remaining details, such as simulation assumptions, are agreed upon during RAN4#77.  
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