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0. Introduction
This is an email discussion for Release 17 for FR1 HST WI.
The target of this email discussion is to generate an agreeable WID for FR1 HST focusing on the most important set of (max 2-3) objectives.

1. Initial round
Related contributions in RAN#89e:
RP-201615  Motivation for NR support for High speed train scenario in Rel-17
RP-201616  New WID on NR support for high speed train scenario
1.1 Open issues
1.1.1 Objective 1: Carrier Aggregation
· Core part 
· Specify the UE RRM core requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 
· PSS/SSS detection, time index detection, and measurement period for deactivated SCell
· PSS/SSS detection, time index detection, and measurement period for activated SCell
· SCell activation/deactivation delay requirement
· Others are not precluded
· If needed, signalling impact should be discussed in RAN2
· Performance part
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 

· Specify the RRM test cases related to the enhanced core requirements 
	Company
	Do you agree to include objective 1 in Release 17 FR1 HST WI?
	Any wording change suggestion on objective 1?

	SoftBank
	Agree
	

	QC
	Yes
	

	Apple
	support
	

	Intel
	Agree
	For UE Demodulation, we prefer to focus on HST-SFN conditions and put low priority for single tap and fading conditions (similar to what was done for LTE). Suggested wording:

Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN conditions

	China Telecom
	Support
	

	Xiaomi
	Yes
	

	Ericsson
	Support
	Intel proposal OK for us

	Samsung
	Support
	Intel proposal is fine for us

	CATT
	Support
	

	Vodafone 
	Support
	

	CMCC
	Support
	

	CHTTL
	Support
	

	Huawei
	Support
	

	MTK
	Support
	

	Nokia, Nokia Shanghai Bell
	Support
	

	ZTE
	Support
	


1.1.2 Objective 2: CSI-RS based mobility for NR HST
Justification:
In Rel-16 NR HST WI, only SSB based mobility is considered. However, due to the interference from neighbour cell (doppler shift), the SSB-based SINR measurement performance of neighbouring cells deteriorates at high SNR, and we only have requirements for SINR with side condition up to 5dB in Rel-16 NR HST, which will limit the usage of SINR. Since SINR has linear relationship with throughput, SINR is useful in the network. Considering that CSI-RS based measurement can mitigate the underestimation issue existing in SSB based measurement, to guarantee the mobility performance in high speed scenario, it is proposed to consider the CSI-RS based L3 measurement in high speed train scenario.

Objectives:
· Core part: Based on Rel-16 CSI-RS based mobility solutions, specify CSI-RS based RRM core requirements with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST
· Connected mode
· PSS/SSS detection, time index detection, and measurement delay requirements
· other requirements are not precluded if needed
· Performance part: Specify measurement accuracy and RRM test cases related to the enhanced core requirements
	Company
	Do you agree to include objective 2 in Release 17 FR1 HST WI?
	Any suggestions or changes on objective 2?

	QC
	No, we don’t believe CSI-RS can bring much gain and enhancement is needed for HST, since:

1. The interference mitigation gain only exist when CSI-RS is not FDMed with data and with other cell’s CSIRS, which can decrease network capacity and requires very careful deployment design

2. SINR measurement itself it not that useful for HST. Since UE movement trajectory and velocity is predictable in most cases, network can easily utilize the information to compensate the small difference in measurement accuracy. The sensitivity of system performance to measurement accuracy should be relatively small in this case.

3. One of major use of SINR is for load balancing, given the short time spent in one cell, adjust load balancing fast according to better SINR measurement doesn’t provide too much gain.


	

	Apple
	OK to include this objective. However, it is proposed to take the existing requirements and assumptions as the baseline. Enhancement is only considered when significant system gain and benefit is observed.  
	Note: R16 CSI-RS for L3 measurement related requirements and assumptions are taken as the baseline. Further enhancement is considered if significant system gain is observed. 

	Intel
	We are overall ok to consider CSI-RS based mobility. We also agree with Apple that existing Rel-16 requirements and assumptions shall be used as the baseline. In addition, since we are supposed to make down-scoping of all WIs we think that this topic may have lower priority comparing to others.
PSS/SSS detection is not related to CSI-RS and should be removed. 


	Core part: Based on Rel-16 CSI-RS based mobility solutions, specify CSI-RS based RRM core requirements with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST

· Connected mode

· PSS/SSS detection, time index detection, and measurement delay requirements

· other requirements are not precluded if needed



	Xiaomi
	We have some concern on introducing CSI-RS L3 mobility in HST scenario, we still don’t see much gain for HST, and however it will cause more power consumption for UE.

As a compromise, we are fine with Apple’s suggestion that taking the existing requirements and assumptions as the baseline. And the enhancement is only considered when significant system gain and benefit is observed.
	

	Ericsson
	We do not believe there is a gain from introducing CSI-RS based mobility and this objective should be skipped 
	

	Samsung
	We are fine to remove CSI-RS based mobility from the scope
	

	CATT
	We support to include this objective by taking Rel-16 CSI-RS requirements as the baseline.
	

	CMCC
	We are OK to take Rel-16 CSI-RS based mobility solutions as baseline, which is already captured in the updated WID (RP-201616)
To Intel: according to the agreements in Rel-16 CSI-RS based L3 mobility WI, if a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the CSI-RS based measurement shall include PSS/SSS detection time of associatedSSB, the time period used to acquire the SFN information and CSI-RS based measurement period. The motivation to list PSS/SSS detection and time index detection in the objectives of CSI-RS for Rel-17 FR1 HST is to check whether the PSS/SSS detection time of associatedSSB, the time period used to acquire the SFN information specified in Rel-16 CSI-RS WI could be applied to high speed scenario and whether enhancement is needed. Hope this clarification is fine for you.
	

	Huawei
	We can consider CSI-RS mobility in SI. But we would like to have some investigation.
	

	MTK
	No

We already expressed our view in pre-meeting email discussion
	

	Nokia, Nokia Shanghai Bell
	The open question is whether there are potential benefits of introducing CSI-RS based L3 mobility to HST. Thus, this objective should be deprioritized (or dropped) as there is a need to limit the number of objectives. 
	

	ZTE
	We are fine to include this objective
	To address the concerns on the potential gains achievable under HST deployment, we suggest to add one study phase to evaluate and identify typical cases where a performance gain over SSB based mobility can be expected.


1.1.3 Objective 3: enhanced transmission schemes for NR HST demodulation
Justification:

In Rel-16 NR HST WI, for UE demodulation, transmission scheme 2 (PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI) was discussed. Actually, transmission scheme 2 was firstly discussed in Rel-16 eMIMO WI, it was also identified in HST discussion that this transmission scheme can be applied to high speed train scenario. As for in which WI that the demodulation requirements for transmission scheme 2 with high speed condition are specified, RAN4 has agreed to discuss transmission scheme 2 in eMIMO WI first, then discuss transmission scheme 2 in HST-SFN deployment scenario later after the parameters in eMIMO WI are finalized and HST WI has sufficient TUs for discussion. Since the completion time of eMIMO WI and NR HST WI are same, it is highly possible that there is no time to specify the demodulation requirements for transmission scheme 2 with high speed condition in Rel-16. If this is not done in Rel-16, it is necessary to specify the demodulation requirements for transmission scheme 2 with the high speed condition in Rel-17.
In Rel-17 FeMIMO WI, one of the objectives is to support HST-SFN deployment scenario, including two parts: one is to identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission; the other one is to evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation between DL and UL signal by reusing the unified TCI framework. Since MIMO WI has a larger scope except supporting HST-SFN, it is better that RAN4 work related to high speed scenario can be discussed in a dedicated HST WI.
Objectives:
· Demodulation
· Specify the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· Specify the UE/BS demodulation requirements and test cases for enhancement on HST-SFN deployment based on RAN1 progress in Rel-17 MIMO WI.
	Company
	Do you agree to include objective 3 in Release 17 FR1 HST WI?
	Any suggestions or changes on objective 3?

	QC
	We are ok with second bullet in objective, but not first bullet. Since R17 MIMO WI will study the possible physical layer design improvement specifically targeting HST scenario, we expect that the new schemes can significantly outperforms schemes discussed in R16, which is limited by no physical layer design change allowed. Therefore, we suggest to focus on R17 new schemes for HST
	Remove first bullet: Specify the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)

	Apple
	If RAN1 is going to specify enhanced scheme related to transmission scheme 2 in R17, we agree with Qualcomm that we should focus on more advanced solution. Second bullet is OK for us

	Specify the UE demodulation requirements and test cases for transmission scheme 2. Clarification is needed on the related enhancement if any in R17 FeMIMO WI. Otherwise, the scheme defined in R16 is used as the baseline. 

	Intel
	1) Support the second bullet with higher priority.

2) For the 1st bullet we are ok to consider but suggest to have a short study stage to identify/confirm the benefits for HST use case 
3) Propose to study additional enhanced schemes to improve HST single tap and HST-SFN performance including Doppler shift pre-compensation at the UE side.
	· Study and specify if needed the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· Specify the UE/BS demodulation requirements and test cases for enhancement on HST-SFN deployment based on RAN1 progress in Rel-17 MIMO WI.

· Study additional enhanced schemes to improve HST single tap and HST-SFN performance


	China Telecom
	Also support the second bullet. Can start the work based on RAN1 progress.
	

	Ericsson
	The second bullet is OK, although it creates a dependency between WIs. The alternative would be to keep the demod in the eMIMO WI. 
	We think it is too early to add the pre-compensation; we should await RAN1 outcomes. If we would do the demod here instead of in the MIMO WI then we should keep the bullet generic about developing requirements based on outcome.

	Samsung
	We still believe the performance requirements for RAN1 enhancement for HST-SFN shall be specified in Rel-17 FeMIMO WI instead of RAN4 led WI on FR1 HST. Since RAN1 enhancement for HST-SFN will include both FR1 and FR2, and even same design framework for FR1 and FR2. If so, to have separate WIs do define the performance requirements for FR1 and FR2 separately will cause certain confusion as well as some potential waste of RAN4 resources. 

RAN4 led WI in Rel-17 shall be based on the RAN1 design in Rel-15/16.


	

	CATT
	Support the second bullet.
	

	Huawei
	Support objective 3.
	· Demodulation
· Specify the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· Specify the UE/BS demodulation requirements and test cases for enhancement on HST-SFN deployment based on RAN1 progress in Rel-17 MIMO WI.

	CMCC
	For the first bullet (leftover of Rel-16 NR HST WI), we have different understanding with the companies who believe that the first bullet should be deprioritized compared with second bullet (Rel-17 enhancement for HST-SFN in FeMIMO WI) for the following two consideration.

Firstly, the first bullet (leftover of Rel-16 NR HST WI) and second bullet (Rel-17 enhancement for HST-SFN in FeMIMO WI) target for different transmission scheme. They are independent with each other. There is no evaluation show that second bullet provides advanced solution or better performance. Both first bullet and second bullet need to be considered to specify the requirements 

Secondly, we also need to consider the UE which do not support enhancement for HST-SFN in Rel-17 FeMIMO WI but support transmission scheme 2, if we do not specify requirements for the first bullet, the performance of this UE cannot be guaranteed.

To Intel:  

For the suggestion to study additional enhanced schemes to improve HST single tap and HST-SFN performance, we would like to know more details on the additional enhanced schemes.
	

	Nokia, Nokia Shanghai Bell
	The second bullet is OK.


	

	ZTE
	We are fine with the second bullet
	


1.1.4 Objective 4: Enhancement for train mounted devices.
Justification:
As discussed in Rel-16 NR HST WI, the NR cell coverage is smaller than that of LTE considering the higher operating frequency (e.g. one of the typical ISD is 700 meters in FR1). In order to reduce the deployment cost, one possible solution is to deploy train mounted devices (CPE), which could help to increase the coverage. In general, the train-mounted devices are expected to provide better performance compared with normal UE, since power consumption, cost, etc, have less impact on train-mounted CPE. For RRM part, as we discussed in Rel-16, the enhancement may be not sufficient for some scenario or with some configuration. It is suggested to have further enhancement for train-mounted CPE, e.g. remove scaling factor, reduce the number of sampling, etc. For demodulation part, in order to improve the demodulation performance for HST-SFN joint transmission, multiple panels are assumed to deal with the multiple tap signal with different doppler shift, as shown in Figure 1.
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Objective:
· Core part: Investigate and specify the UE RRM core requirements for train mounted devices with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST

· Idle and inactive mode:

· Cell reselection including cell identification and measurement requirements

· Connected mode

· PSS/SSS detection, time index detection, and measurement delay requirements 

· beam management related requirements, e.g. L1-RSRP measurement

· other requirements are not precluded if needed

· Performance part:
· Investigate and specify the demodulation requirements for train mounted devices with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST

· Specify the measurement accuracy and RRM test cases related to enhanced core requirements (if needed)

	Company
	Do you agree to include objective 4 in Release 17 FR1 HST WI?
	Any suggestions or changes on objective 4?

	QC
	This wasn’t part of the initial proposal, some clarification is needed before we consider this objective in the WI:

1. This is FR1 under 3.6Hz, how much can the two-panel design reject the signal from other RRM that it doesn’t point to? Assuming single path with no interference to claim performance gain seems not very reasonable. How much improvement is expected with practical FR1 Rx panel with this design?

2. For core part, we don’t see what change is needed with the new device, would like to understand the motivation or difference identified compared to ordinary UE for core part.

3. What kind of receiver architecture is considered in this two-panel device? How UE is going to combine signals from the two panels?
	Clarification is needed before we comment on the objectives.

	Intel
	We are interested to understand more details on the train mounted devices use case. For the multiple-panel receiver is it expected that that each panel has an omnidirectional or directional antenna? What kind of processing is assumed for signal combining from different panels?
	

	China Telecom
	We support to include the train mounted devices to extend the coverage and improve the performance for NR HST.
	

	Ericsson
	It is not apparent how RRM requirements will differ just based on the fact that the device is on the roof rather than inside the train. For demod, the link budget can improve but it is not apparent whether there is a difference in receiver and hence a demod requirement would be needed. In general, existing requirements are probably suitable also for train mounted devices and so there is no barrier to them being introduced.
	

	Samsung
	More discussion is needed for this objective before we include this objective in the scope. 
	

	CATT
	Open for study.
	

	Vodafone
	While we think that some form of receiver outside of the train is valid, there are also other scenarios like outdoor to indoor repeaters to consider. May be worth a more generic discussion while treating other items initially. Agree for a pure CPE it is not clear what changes compared to normal UE.
	

	CMCC
	We would like to provide more details on the train-mounted CPE.

For demodulation part, as shown in the following figure, multiple panels are assumed and each panel has a directional antenna, in this case left panel could receive signal only from RRH1 and right panel could receive signal only from RRH2. Signal combining from different panels is assumed after different tap signal with different doppler shift is tracked and compensated separately. 

For RRM part, the consideration is in Rel-16 NR HST WI, companies’ simulation results show that 3 samples are enough, however due to the concern on UE power consumption and UE complexity, larger samples are adopted in Rel-16 NR HST. For the train-mounted CPE, which is less impacted by power consumption or cost, further enhancement can be considered, e.g. remove scaling factor, reduce the number of sampling.
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	CHTTL
	We are supportive to consider this scenario.
	

	Huawei
	We are interested in this scenario. But we need a study phase for it to evaluate the performance and identify the requirements needed.
	

	Nokia, Nokia Shanghai Bell
	There is a need to understand what the typical deployment scenario is and the difference with the scenario without train-mounted devices in order to determine if Rel-16 RRM enhancements for HST are not sufficient.   
	

	ZTE
	We have seen strong interests on the train-mounted devices, and a train-mounted device may allow much different implementation from that of an ordinary UE, therefore, different sets of requirements can be introduced for this type of devices.
	


1.1.5 TU per meeting
Moderator suggests 1 TU per meeting. 
	Company
	Do you agree with 1TU per meeting?

	Apple
	Suggest prioritize R16 remaining issue in Q4. Therefore, 0.5TU is suggested for Oct. meeting if this WI gets approved. From next time 1TU per meeting seems reasonable. 

	Intel
	TU depends on the scope. The current scope may require ~1.5TUs for RD.

	Xiaomi
	Yes, 1 TU per meeting is appropriate for this WI

	Ericsson
	Depends on the scope, clearly. If everything within the scope would be included then the TU is likely to be more like 1.5 as Intel indicate. 

	CMCC
	As discussed in the introduction part, the target of this email discussion is to generate an agreeable WID for FR1 HST focusing on the most important set of (max 2-3) objectives. Initially, there are 4 objectives in total, which may require 1.5 TU. After the down scoping, 2~3 objectives will be included, 1TU is OK. We are fine with Apple’s suggestion.

	Huawei
	1~2TU would be needed. Maybe 2 TU is needed.


	Nokia, Nokia Shanghai Bell
	Option 2 is preferred. 

	ZTE
	1 TU is a reasonable figure.


1.1.6 When to start the WI?
Moderator suggests 1 TU per meeting. 
Option 1: start from 2020 Q4
Option 2: start from 2021 Q1
Option 3: Align the timeline for all RAN4 non-spectrum related WIs.
	Company
	Which option do you prefer?

	Ericsson
	Since there is still rel-16 work to complete, we suggest option 2 (or possibly option 3, depending no what the timeline is…)

	Huawei
	We prefer to start from 2021 Q1.

	Nokia, Nokia Shanghai Bell
	Option 2 is preferred. 

	
	

	
	


1.2 Summary after initial round
16 companies support objective 1. Intel proposed modification on demodulation part and 2 companies support this proposal. Moderator recommends including objective 1 in Rel-17 FR1 HST WI with the modified objectives.
Summary#1: Include objective 1 (carrier aggregation) in Rel-17 FR1 HST WI with following objectives. 
· Core part 

· Specify the UE RRM core requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 

· PSS/SSS detection, time index detection, and measurement period for deactivated SCell

· PSS/SSS detection, time index detection, and measurement period for activated SCell

· SCell activation/deactivation delay requirement

· Others are not precluded

· If needed, signalling impact should be discussed in RAN2
· Performance part
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN conditions
· Specify the RRM test cases related to the enhanced core requirements 
12 companies discuss objective 2. 6 companies don’t like this or open to remove objective 2. 6 companies propose to consider this in Rel-17 or suggest some study for this objective. Considering that more than half companies have concern on objective 2, in order to do the down scoping, moderator propose to remove objective 2 (CSI-RS based mobility for NR HST) from Rel-17 FR1 HST WI.
Summary#2: Remove objective 2 (CSI-RS based mobility for NR HST) from Rel-17 FR1 HST WI. 
11 companies discuss objective 3. 9 companies support the 1st bullet of objective 3, and 8 companies support the 2nd bullet. There are also new proposal to study additional enhanced schemes to improve HST performance. So we add additional bullet “other enhanced schemes are not precluded”.
Summary#3: Include objective 3 (enhanced transmission schemes for NR HST demodulation) in Rel-17 FR1 HST WI. The proposed modified objectives are as follows and can be further discussed during this week. 
· Performance part
· Study and specify if needed the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· Specify the UE/BS demodulation requirements and test cases for enhancement on HST-SFN deployment based on the outcome of Rel-17 MIMO WI.
· Other enhanced schemes are not precluded.
12 companies discuss objective 4. 3 operators support to include the train mounted scenario. 7 companies ask for clarifications on the more detailed scenario and train mounted device type. Considering the operator interests in this scenario, moderator recommends a study phase for objective 4, the study should focus on deployment scenario and identify whether and what to be enhanced compared to Rel-16 HST requirements. 
Summary#4: Include objective 4 (enhancement for train mounted devices) in Rel-17 FR1 HST WI. The proposed modified objectives are as follows and can be further discussed during this week. 
· Core part: 
· Study the deployment scenario for train mounted devices with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST.
· Study whether enhanced RRM requirements are needed for train mounted devices compared to Rel-16 HST RRM requirements.
· Idle and inactive mode:
· Cell reselection including cell identification and measurement requirements

· Connected mode

· PSS/SSS detection, time index detection, and measurement delay requirements 

· beam management related requirements, e.g. L1-RSRP measurement
· other requirements are not precluded if needed
· Specify the UE RRM core requirements for train mounted devices based on the outcome of study (if needed).
· Performance part:
· Study whether enhanced demodulation requirements are needed with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for train mounted devices compared to Rel-16 HST demodulation requirements.
· Specify the demodulation requirements for train mounted devices based on the outcome of study (if needed).
Specify the RRM test cases related to enhanced core requirements (if needed)
Summary#5: Discuss the TU per meeting after the scope is stable.  
2. Intermediate round
2.1 Open issues 
Q1: Do you think further down scoping between objective 3 and 4 and needed? If Yes, which objective do you prefer to keep?
	Company
	Do you think further down scoping between objective 3 and 4 and needed?
	If Yes, which objective do you prefer to keep?

	Samsung
	We think down scoping for objective 3 is needed. In general, we still have concerns on having overlapping objectives cross different WIs for moving performance part of HST-SFN enhancements from Rel-17 FeMIMO WI to a new WI in which the scope is stable yet. For this exception handling approach, justification is certainly needed which may not only relate to Rel-17 package discussions but also related to future discussions in future release. Considering that, we strongly suggest to remove second bullet from objective #3 from the current scope. 

	We are fine to remove both of them 

	QC
	Yes
	Our preference is to keep only second bullet in objective 3, detail comments are provided in Q2 and Q3

	Intel
	Current scope for objective 3 is fine.
Objective 4 may increase the scope of the WI since it requires additional studies. We prefer to put low priority for this.
	

	Ericsson
	Yes
	Objective 3 preferred

	vivo
	For objective 3, in Rel. 16, there was some discussion on how to handle HST related MIMO enhancement, and the conclusion was to discuss in R16 HST WI if time allows. Since R16 eMIMO enhancement was not targeting on HST scenario, we are fine for removing the first bullet if the R17 FR1 HST TU is limited. For the second bullet, we do not think R17 eMIMO WI would have sufficient TU for the HST related performance part discussion, especially considering RAN1/RAN2 discussion covers both FR1 and FR2, but RAN4 discussion is separate. 

Therefore, we are fine to remove the first bullet but prefer to remain the second bullet for objective 3.

For objective 4, we provide our detailed view in Q4.
	We suggest to keep both bullet in objective 3 but is also fine to compromise if only the first bullet is removed.
For objective 4, we slightly prefer to remove this objective.

	ZTE
	Yes. 

The revised objective 3 has opened a door to enhanced transmission schemes other than Scheme 2, and if the intention of this revision is to introduce other schemes, it actually increase the scope thus the workload. 
	Remove “Other enhanced schemes” in objective 3 and focus on scheme 2.



	Nokia, Nokia Shanghai Bell 
	Yes
	Further details are provided in Q2 and Q3.


Q2: If you choose objective 3, do you have any suggestions or changes on the following objectives?
· Performance part
· Study and specify if needed the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· Specify the UE/BS demodulation requirements and test cases for enhancement on HST-SFN deployment based on the outcome of Rel-17 MIMO WI.
· Other enhanced schemes are not precluded.
	Company
	Any wording suggestions or changes on objective 3

	Samsung
	We are fine to remove the entire objective 3 but if some companies is fine to keep first sub-bullet, we are also fine. Second bullet shall be removed. Also, to avoid further confusion. We suggest to change the third bullet as 
· Other enhanced schemes based on Rel-15/16 physical layer design are not precluded. 

	QC
	Given that most of companies are supporting to specify the performance of R17 MIMO due to improvement in physical layer design tailored for HST, and there are many schemes under discussion in R17, we suggest to keep only this bullet in objective to down scope this WI.
Regarding whether to place R17 new MIMO enhancement discussion in eMIMO or in HST WI, both are fine for us

	Intel
	We are fine with the objectives

	Ericsson
	We prefer to keep Rel-17 new MIMO in the MIMO WI.

	vivo
	We suggest to keep the second bullet at least.

	MTK
	Between the first 2 objectives, we think the 2nd should be more important over the 1st one. 

	China Telecom
	The need of the second sub-bullet is confirmed by all the companies, either in HST enhancement or FeMIMO WI. If it is going to be covered in FeMIMO, the objective 4 shall be kept in the HST WID.

	ZTE
	As commented above, we recommend to focus on Scheme 2 and does not increase the scope of this objective.

	Nokia, Nokia Shanghai Bell
	The second bullet is OK and it is more appropriate for the Rel-17 MIMO enhancement discussion to take place in the MIMO WI.


Q3: If you choose objective 4, do you have any suggestions or changes on the following objectives?
· Core part: 
· Study the deployment scenario for train mounted devices with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST.
· Study whether enhanced RRM requirements are needed for train mounted devices compared to Rel-16 HST RRM requirements.
· Idle and inactive mode:
· Cell reselection including cell identification and measurement requirements

· Connected mode

· PSS/SSS detection, time index detection, and measurement delay requirements 

· beam management related requirements, e.g. L1-RSRP measurement
· other requirements are not precluded if needed
· Specify the UE RRM core requirements for train mounted devices based on the outcome of study (if needed).
· Performance part:
· Study whether enhanced demodulation requirements are needed with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for train mounted devices compared to Rel-16 HST demodulation requirements.
· Specify the demodulation requirements for train mounted devices based on the outcome of study (if needed).
Specify the RRM test cases related to enhanced core requirements (if needed)
	Company
	Any wording suggestions or changes on objective 4

	QC
	We explain our concern for core and performance part in the following:

Core part:

In connected mode, for non-DRx cycle or short DRx cycle (<=160ms), even R15 requirement (5 samples) is determined to be enough for HST scenario. Enhancement is applied only to DRx cycles >160ms. If this is train mounted device, we expect it to operate in connected mode only with non-DRx (most likely) or short DRx cycle. With this assumption, we don’t see the necessity for core enhancement.

Performance part:

Although physical layer design allows different Rx directions/sweeping even in FR1, but in RAN4 FR1 requirements, most of them are assume omni-directional receiver antenna. Hence we would like to first study whether the “directional” Rx is a practical design for up to 3.6GHz, and how to model the interference leak to one panel from the other RRH. 

Besides RF, as CMCC explained, “Signal combining from different panels is assumed after different tap signal with different doppler shift is tracked and compensated separately.” This implies separate channel estimation for the two panels, then receiver architecture for channel estimation, demodulation and decoder, which modules are separate for two panels and which modules are combined, needs to be specified if enhanced requirement is to be introduced.

Finally, how do we guarantee that such device can pass all the other mandatory demod/RRM requirement with such receiver architecture? To consider this in 3GPP RAN4 spec, the device not only has to satisfy the HST-SFN requirement, all the other demod/RRM mandatory requirement is required to fulfill. However, this may not make sense for such device, since it is specifically designed for HST-SFN scenario, satisfying all the 3GPP requirements may increase implementation cost without bringing in benefits.

	Intel
	Objective 4 may increase the scope of the WI since it requires additional studies. Overall, we prefer to put lower priority for this comparing to other items.
In case the objective is kept, we recommend focusing on Demod enhancement which may bring more performance benefits in case of using separate processing for the different RX chains. Same time, we acknowledge QC’s comments that such UE may be required to have a specific receiver architecture specifically optimized for such scenario. From our point of view, it is important to ensure that such UEs should be able to all the other demod/RRM mandatory requirement to make sure it can be used under different conditions.
For RRM enhancements we do not expect that CPE use case will be different and legacy requirements can be considered. 

	Ericsson
	Our understanding is that existing RRM requirements are sufficient. Existing performance requirements could be passed (at least per panel). Enhanced performance requirements could be studied, but in the context of the overall amount of RAN4 work we think such study does not need to be prioritized.

	vivo
	We slightly prefer to remove this objective. 

For FR1 CPE, we notice that there is some discussion on specifying CPE-type of UE in LTE, and such discussion happened both in R15 and R17, while the impact to demod/RRM is quite limited. However, for NR, there was not that much discussion. In our understanding, for NR, FR1 CPE would have DL Rx beams and UL Tx beams, which might be similar to the FR2 cases. With a parallel discussion in FR2 HST, we slightly prefer not to have overlapped discussion here and better focus on the FR2 cases firstly.

	MTK
	[RRM] At least we can remove the RRM objectives. We agree with above companies that network can always configure non-DRX or shortest DRX to the train mounted UE. In this case, existing RRM requirements are sufficient.
[Demod] We think companies even do not have the consensus on the reference UE receiver in WID. It will be very difficult to move forward in WG. Our suggestion is to keep discussing the reference receiver to see if we can converge in this week. If not, then this objective can be removed.

	China Telecom
	Based on the discussion, this scenario is valid and confirmed by operators. The question is whether and which requirements are needed. In this sense, we are also ok to have a study phase to identify the requirements needed.

	ZTE
	In our views, the priority of this objective depends much on the potential commercial demands and deployment plan. If this objective is included, we would suggest to change the second bullet of core part on enhanced RRM requirements from another perspective:

· Identify potential issues if the current Rel-16 HST RRM requirements are applied to train mounted devices, and if needed, identify and specify the requirements to be enhanced.



	Nokia, Nokia Shanghai Bell
	As the deployment scenario and train-mounted device architecture are currently open issues, it is difficult to determine if introducing such a device would bring potential gains to RRM and demodulation. Thus, further discussions are needed determine if this objective is retained, removed or down scoped.      


2.1 Summary after intermediate round 
Objective 1: Include objective 1 (carrier aggregation) in Rel-17 FR1 HST WI with following objectives. 
· Core part 

· Specify the UE RRM core requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 

· PSS/SSS detection, time index detection, and measurement period for deactivated SCell

· PSS/SSS detection, time index detection, and measurement period for activated SCell

· SCell activation/deactivation delay requirement

· Others are not precluded

· If needed, signalling impact should be discussed in RAN2
· Performance part
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN conditions
· Specify the RRM test cases related to the enhanced core requirements 
12 companies discuss objective 2. 6 companies don’t like this or open to remove objective 2. 6 companies propose to consider this in Rel-17 or suggest some study for this objective. Considering that more than half companies have concern on objective 2, in order to do the down scoping, moderator propose to remove objective 2 (CSI-RS based mobility for NR HST) from Rel-17 FR1 HST WI.
Objective 2: Remove objective 2 (CSI-RS based mobility for NR HST) from Rel-17 FR1 HST WI. 
Objective 3: enhanced transmission schemes for NR HST demodulation
Most companies believe further down scoping is needed. There are 3 bullets in objective 3. 3 companies think 2nd bullet should be discussed in FeMIMO WI. 1 company think the last bullet will increase the scope of this objective.

Moderator recommends removing the 2nd and 3rd bullets, and further discussing whether the following modified objectives are agreed.

· Performance part
· Study and specify if needed the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· 
· 
Objective 4: enhanced transmission schemes for NR HST demodulation
Most companies believe further down scoping is needed. 4 companies challenge the necessity for RRM enhancement and recommend removing the RRM part.
Moderator recommends removing the “core part”, and further discussing whether the following modified objectives are agreed.

· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· Performance part:
· Study whether enhanced demodulation requirements are needed with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for train mounted devices compared to Rel-16 HST demodulation requirements.
· Specify the demodulation requirements for train mounted devices based on the outcome of study (if needed).
3. Finetuning round
3.1 Open issues 
Objective 3: enhanced transmission schemes for NR HST demodulation
· Performance part
· Study and specify if needed the UE demodulation requirements and test cases for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)
· 
· 
	Company
	Do you agree with objective 3?
	Any suggestions or wording changes?

	
	
	

	
	
	

	
	
	


Objective 4: enhanced transmission schemes for NR HST demodulation
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· Performance part:
· Study whether enhanced demodulation requirements are needed with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for train mounted devices compared to Rel-16 HST demodulation requirements.
· Specify the demodulation requirements for train mounted devices based on the outcome of study (if needed).
	Company
	Do you agree with objective 4?
	Any suggestions or wording changes?

	
	
	

	
	
	

	
	
	




