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Introduction
[bookmark: _Hlk521500305]In WF [1], a lot of the test parameters were finalized, and some issues were still open and different options were provided for open issues. In this paper, we discuss our views on open issues for high speed train scenarios.
Transmission Schemes
In the last meeting, WF [1] listed three possible transmission schemes for high speed train scenarios apart from HST-SFN. We provide our views on each of the scheme below.
· Candidate transmission scheme to be further studied
· Transmission scheme 1 - DPS: PDSCH is only transmitted from one TRP at one time
· Transmission scheme 1a: UE only needs to track 1 TCI state (detail can be found in R4-1911003)
· Transmission scheme 1b: UE needs to track more than 1 TCI states (detail can be found in R4-1911091)
· Transmission scheme 2 - PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI(detail can be found in R4-1911091)
· Transmission scheme 3 - Joint transmission + Distributed reference signal (detail can be found in R4-1911003)
· joint transmission + Distributed TRS
· joint transmission + Distributed DMRS

Transmission scheme 1a:
In this scheme, only one RRH transmits to UE at a given time and that RRH is chosen based on UE reporting. As UE moves from one RRH to another, gNB signals TCI state switch and once UE switches its TCI state, it starts receiving from next RRH. Below are our views on this scheme:
· From UE demodulation perspective, this is equivalent to HST single tap scenario, for which we already have test cases defined. 
· From network perspective, there will be overhead due to frequent TCI state switch and some delays in switching to strongest RRH due to time taken from gNB signaling TCI state switch to UE actually switching the TCI state. During this delay, UE will have performance degradation.
· As we already have test cases defined for this scenario from UE demodulation perspective and TCI state switch delays are already defined in RRM specification, there are no new requirements that need to be defined and network operator can use this mode if they choose to do so with existing framework in the specification.
Transmission scheme 1b:
This scheme is same as transmission scheme 1a except the fact that UE needs to track two TCI states at a time instead of just one. Below are our views:
· Tracking two TCI states for PDSCH is a UE capability, so UE may or may not support it.
· Tracking two TCI states reduces the time taken in TCI state switch.
· From UE demodulation perspective, this is also equivalent to HST single tap scenario, for which we already have test cases defined. 
· From network perspective, it is unclear how network will deploy this scheme because there could be some UEs on the train which do not support tracking multiple TCI states.
· Therefore, similar to scheme 1a, there are no new requirements that need to be defined for this scheme.
Transmission scheme 2:
This scheme is still being finalized by RAN1, so we can come back to this discussion when details of this scheme are finalized, and if we still have TUs left for HST WI.
Transmission scheme 3:
In this scheme, each RRH uses different ports for transmitting TRS or DMRS. The idea is that UE will be able to estimate the channel conditions for both RRH separately, which may improve the performance. Below are our views:
· In practice, different ports are used by network to serve different users. Therefore, this scheme will increase the backhaul overhead so that RRHs can communicate with each other to decide which RRH is going to use which ports for each UE.
· From UE perspective, it will require estimating Doppler on two sets of TRS or estimating channel on two sets of DMRS ports. This will increase the UE complexity and will require more memory buffers and computing power to finish all this processing in time to meet the HARQ timelines.
· This will also need new signaling so that UE could indicate whether it is capable of processing two sets of RS simultaneously. If all UEs on the train don’t support this capability, then it is unclear how network will support separate schemes for different users at the same time.
· [bookmark: _GoBack]This scheme may be similar to one of the schemes being discussed under multi-TRP discussion in RAN1. So, we should wait until RAN1 finalizes the details.
· In summary, this scheme increases backhaul overhead, UE complexity and cost, and will require new signaling. High speed train scenario will add further to the complexity.
Based on above discussion, we propose the following.
Proposal 1: Do not consider Transmission schemes 1 and 3 for defining new requirements. Transmission scheme 2 can be discussed when its details are finalized by RAN1 and if HST WI still has sufficient TUs left for this discussion.
Proposal 2: Define NW assistance signaling for HST-SFN similar to LTE, i.e., per cell signaling.

Conclusions
This paper discusses transmission schemes and signaling for high speed train scenarios. Following has been proposed.
Proposal 1: Do not consider Transmission schemes 1 and 3 for defining new requirements. Transmission scheme 2 can be discussed when its details are finalized by RAN1 and if HST WI still has sufficient TUs left for this discussion.
Proposal 2: Define NW assistance signaling for HST-SFN similar to LTE, i.e., per cell signaling.
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