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1. Introduction
In 3GPP RAN1 #84bis meeting, the evaluation assumptions for the first five deployment scenarios for NR were discussed and agreed in [1] and [2]. For the high speed train scenario, i.e. high speed scenario in section 6.1.5 of the requirement TR 38.913[3], some bracket parts and FFS parts in [2] need further discussion and decision. Some detailed evaluation parameters are also needed. In this contribution, these parts are discussed and evaluation parameters are provided.
2. Remaining issues for high speed train scenario
2.1 Layout
In the agreed document [2], there is a bracket describing the eNB deployment as straightline eNB placement. In fact, this straightline eNB deployment has already been captured in TR 38.913, which is described as
dedicated linear deployment along railway line and the deployments including SFN scenarios captured in Section 6.2 of [5]  are considered
Therefore, we believe that the description in the bracket can be removed and the above description in TR 38.913 can be captured.
Proposal 1: Dedicated linear deployment along railway line is adopted for evaluation. 
For evaluation, some parameters related to the train are provided in Table 1.

Table 1. High speed train related evaluation parameters.
	Parameter
	Value

	Train length
	400m

	Num of users per train
	1000

	UE distribution
	Uniform in train

	UE height (compared to railway track)1)
	2m


Note: UE height refers to the vertical distance between the UE and the railway track, which is the sum of train floor height over the track (roughly 1.3m) and the UE height over the train floor (roughly 0.7m) assuming users are sitting..
Proposal 2: Parameters related to the high speed train are provided in Table 1.
It is captured in TR 38.913 that including SFN scenarios captured in Section 6.2 of [5] are considered. In RAN email discussion, non-SFN scenario is proposed by some companies. In the SI stage, both options should be considerd.
Proposal 3: Both SFN scenario and non-SFN scenario are considered. The details of SFN scenario are in Table 2.
Table 2. Details of SFN scenario
	Parameter
	Value

	Distance between RRH and Railway track
	100m

	Distance between RRH
	1732m

	Num of RRHs connected to one BBU
	6

	RRH height (compared to railway track)
	35m


There are two layouts listed in this scenario, the macro only layout and the macro + relay layout. The macro only layout is our first priority considering evaluation work load and practical deployment scenarios. Thus, the FFS part regarding the number of relay Tx/Rx antenna elements, can be left for further study.
Proposal 4：The macro only layout is the first prioritization for evaluation.
2.2 Carrier frequency 
In [2], around 4GHz carrier frequency is assumed for macro only. Considering that many operators are using lower frequencies for high speed scenario, e.g., around 2GHz, we think other frequency options are not precluded if required.
Proposal 5: For macro only layout, other lower frequency options such as around 2GHz are not precluded if required.
2.3 Channel model
In the agreed document [2], there are four channel model options to choose from as evaluation assumptions, which are 
[ 3D UMa + ITU Rural or ITU Rural or ITU high speed train model or RAN4 high speed train model ]

To down select form these options, we have the following considerations. 
The ITU high speed train model is a model studied in ITU WP3K, which provides to characterize the non-stationarity of the HST channels. This model is 3D and characterizes the time-varying features of the HST channels. However, considering the work load of introducing this model into 3GPP evaluation, this model is not a first priority choice. 
The RAN4 high speed train model is introduced to evaluate RRM and demodulation performance in high speed train scenarios. This channel model is only for link level evaluation without large scale parameters and only two paths were considered in the current TR with Doppler shifts. Although there are discussions in RAN4 now on extending the number of paths to three or four, more discussions are needed before it becomes usable and the suitability of this model for system level evaluation is unjustified. Therefore, we do not prefer to use this model for system lever evaluation of the high speed train scenario in NR, especially when spectral efficiency and user experienced data rate are the key KPIs. 
It is noted that a new 3D RMa model [4] has just recently been agreed as a working assumption for the NR channel model in RAN1 #84bis meeting. This model is quite new, and is an extension of the ITU rural (2D RMa) model with elevation angle parameters reused from UMa or UMi model. There are some discussions and concerns now on whether this model should be used for eFD-MIMO (semi-)open-loop evaluations, mainly on the possible instability of the new channel model. For the evaluation of high speed train scenario, the 2D RMa model can be sufficient given that the elevation angle variations may not be very large due to the fact that users in the carriages are of similar heights.
Therefore, regarding choosing between 3D UMa + ITU Rural model or ITU Rural model only, considering the availability and accuracy of models, we slightly prefer to use ITU Rural model as the starting point for evaluation of high speed train scenario. 
Proposal 6: The ITU rural channel model would be preferred as the starting point for evaluation of the high speed train scenario due to its availability and relative stability.

2.4 UE distribution 
In the agreed document [2], the number of UEs per macro cell is in the bracket, which was copied from the requirements TR as follows
[100] UEs per macro cell (assuming 1000 passengers per high-speed train and at least 10% activity ratio)

Actually, there is a RAN email discussion about open issues on scenarios & KPIs of the NR requirements TR, and this UE distribution is one of the issues being discussed. We believe that it is important to follow the RAN discussion on this topic to maintain consistency.
We believe that the number of users in this scenario depends on the traffic model and both of them should be clarified together. 100 users refer to non full buffer traffic and this is with the assumption of 1000 users per train and 10% activity factor. Some companies suggested in the RAN email discussion, a higher activity factor of 30% can be considered, because people in trains tend to access the network more often than in other scenarios. For us, either 10% or 30% are acceptable for non full buffer traffic. If full buffer is assumed, a lower number should be considered, e.g., 10 or 20 users per train, which is in accordance with other scenarios. Considering more users tend to access the network, 20 full buffer users is prefered for high speed train scenario. Non full buffer could be suitable for evaluation of user experienced data rate, handover success rate, etc, while full buffer traffic model could be suitable for spectrum efficiency evaluation.
Proposal 7:  300 users per train are assumed for non full buffer traffic. 20 users per train are assumed for full buffer traffic. 
2.5 Related technologies for evaluation
For NR evaluations, we believe that several techonology evaluations need to consider the high speed train scenario regarding the up to 500km/h high speed impact. 
For numerology evaluation, it is obvious that high Doppler shift in the high speed scenario indicates that larger subcarrier spacing is needed. Therefore, it is important to at least include one numerology which suits this high-demanding scenario.
For multiple access, the higher speed means more inacccurate CSI. For either orthogonal or non-orthogonal multiple acess schemes, this more severe intereference among UEs, it is important to evaluate how each MA candidates perform in this critical scenario. Therefore, for MA evaluations, the high speed train scenario needs to be considered.
For MIMO transmission, CSI measurement and report is extremely challenging in the high speed train scenario. Thus, when designing MIMO transmission schemes, method dealing with high mobility (outdated CSI) need to be studied. If beamforing is utilized, faster beam tracking schemes may need to be designed. Some open loop MIMO transmission scheme may be also needed. Therefore, MIMO design also need to take the high speed train scenario into consideration.
Therefore, we believe that high speed has large impacts at least on numerology, multiple access and MIMO design, thus, we propose that the evaluation of these numerologies need to be considered in the high speed train sceario. 
Proposal 8:  High speed train scenario should be considered for evaluating at least NR numerology, multiple access and MIMO.
In the attached excel table,  all the related discussions and  proposals  are updated.
3. Conclusion
In this contribution, some bracket parts and FFS parts of the evaluation assumptions for the high speed train scenario in NR are further discussed and the following proposals are made:
Proposal 1: Dedicated linear deployment along railway line is adopted for evaluations.
Proposal 2: Parameters related to the high speed train are provided in Table 1.
Proposal 3: Both SFN scenario and non-SFN scenario are considered. The details of SFN scenario are in Table 2.
Proposal 4：The macro only layout is the first prioritization for evaluation.
Proposal 5: For macro only layout, other lower frequency options such as around 2GHz are not precluded if required.
Proposal 6: The ITU rural channel model would be preferred as the starting point for evaluation of the high speed train scenario due to its availability and relative stability.

Proposal 7: 300 users per cell are assumed for non full buffer traffic. 20 users per cell are assumed for full buffer traffic. 
Proposal 8: High speed scenario should be considered for evaluating at least NR numerology, multiple access and MIMO.
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