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1. [bookmark: _Ref20643280]Introduction
In the previous RAN4 meeting, scenario Y has been agreed for UL timing adjustment for 350 km/h scenario [1]. However, no consensus could be reached for the number of DM-RS symbols to be configured in testing UL timing adjustment and the open options are given below [1]:
· UL timing adjustment
· DMRS
· Option 1: 1+1
· Option 2: 1+1+1
· Other options not precluded
In this contribution, we present our view on DM-RS configurations for UL timing adjustment.
Furthermore, there has no agreement yet on other simulation assumptions such as channel bandwidth, resource allocations and the slots for PUSCH transmissions. In this contribution, we also provide our view on these.

2. [bookmark: _Ref6404628]Discussion
Number of DM-RS symbols
In the previous RAN4 meeting, the number of DM-RS symbols has been agreed for simulation assumptions for NR PUSCH HST requirements for HST speed = 350 km/h and HST speed = 500 km/h. However, the DM-RS configuration for UL timing adjustment remains unsettled.
In our view, when the BS is configured to perform FOE under a specific scenario for a specific UE, BS would mostly likely not send a reconfiguration command to the UE to use a different configuration for UL timing adjustment despite whether SRS is used in assisting in TA measurements. A reconfiguration procedure could take as long as 16 ms [2], which is a rather long procedure especially for HST scenarios and could potentially results in performance degradation under high speed conditions.
Observation 1: RRC reconfiguration could take as long as 16 ms which could potentially cause performance degradation under HST scenarios. In our view, we do not perceive any potential gains of reconfiguring from 3 DM-RS symbols for FOE to 2 DM-RS symbols for UL timing adjustment.
Furthermore, if fading is expected, it may not be sufficient to configure only 2 DM-RS symbols for channel estimations. Despite UL timing adjustment might provide acceptable TA estimations with only 2 DM-RS symbols under fading condition, if the channel could not be estimated appropriately, demodulation would not be possible and there would not be any UL performance.
Observation 2: 2 DM-RS symbols might be sufficient for TA estimations, but it may be insufficient for channel estimations under fading conditions and no UL performance could be achieved. 
Proposal 1: Set the same number of DM-RS symbols (i.e. (1+1+1) DM-RS symbols) for UL timing adjustment as that for other HST PUSCH requirements.
Other simulation assumptions
There have not been agreements yet on the general configurations for UL timing adjustments. However, brief e-mail discussion was triggered before the meeting on this topic. Currently the view on the reflector seems ok with the assumption summarised in the following paragraphs.
Channel bandwidth
For NR HST scenarios, channel bandwidths have been agreed [1]. In our view, the same channel bandwidths should be applied for UL timing adjustment.
Proposal 2: Set the same (channel bandwidth / SCS) combinations for UL timing adjustment as that for NR HST scenarios:
· 10MHz CBW / 15KHz SCS, 40MHz CBW / 30KHz SCS
· 5MHz CBW / 15KHz SCS, 10MHz CBW / 30KHz SCS after March 2020
Frequency domain resource allocation for PUSCH transmission
In LTE, consecutive resource allocations have been assumed for the 2 UEs under the UL timing adjustment scenarios. This approach is also preferred in NR to minimize the impacts of interference.
The amount of data used in TA estimations would most likely impact the accuracy of UL timing adjustment. In our view, by allocating frequency domain resource of ~(0.5) x CBW to each UE with the CBWs proposed, it would be sufficient to exercise the impact of different amount of data used in TA estimations.
Proposal 3: Allocate ~(0.5) x CBW frequency domain resource to each UE and the resource blocks allocated for both UEs are consecutive.
Frequency domain resource allocation for SRS transmission
SRS would normally be configured to nearly the full channel bandwidth to provide the BS information about the channel over the full bandwidth. And the purpose of the SRS transmissions in UL timing adjustment is to provide additional information in TA estimation, in our view, SRS could be configured to > resource allocated to each UE and roughly to PUSCH channel bandwidth.
Proposal 4: Configure optional SRS transmission with BW to ~(CBW for PUSCH).
In Table 1 below, we summarized our proposals on outstanding parameters for simulation alignments.
[bookmark: _Ref23861954]Table 1. Proposed resource allocation and channel bandwidth.
	BS channel bandwidth
	Allocated resource blocks for each UE
	SRS resource allocation

	10 MHz (52 PRBs) / SCS = 15 kHz
	24 PRBs
	Single region for SRS with the length of 40 RBs

	40 MHz (106 PRBs) / SCS = 30 kHz
	48 PRBs
	Single region for SRS with the length of 80 RBs

	5 MHz (25 PRBs) / SCS = 15 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs

	10 MHz (24 PRBs) / SCS = 30 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs



MCS
In our view, both MCS2 and MCS16 should be simulated. There are no issues observed with either MCS in our companion contribution [3]. There does not seem to be any obvious need to test two MCS for UL timing, so we propose that requirements should be set for MCS16.
Proposal 5: Set requirements on MCS16.
PUSCH transmission in FDD mode
In the previous RAN4#92-bis meeting, we have agreed to transmit SRS in slot #0. However, there is no agreements on which slots PUSCH should be transmitted in FDD mode. In LTE, it was defined to transmit PUSCH in every second slot. In our opinion, PUSCH transmission could be configured for every slot except slot#1. We are ok to also have PUSCH transmission occurs in every second slot for NR UL timing adjustment. Nevertheless, we do not have a strong opinion on the PUSCH transmitted slots in FDD mode and do not see an immediate need to align it to LTE.
Observation 3: In our opinion, PUSCH transmission could be configured for every slot except slot#1. We are ok to also have PUSCH transmission occurs in every second slot for NR UL timing adjustment. Nevertheless, we do not have a strong opinion on the PUSCH transmitted slots in FDD mode and do not see an immediate need to align it to LTE.

3. Conclusion
In this contribution, we presented our views on maximum frequency offset at 500 km/h for SCS = 30 kHz deployment:
Observation 1: RRC reconfiguration could take as long as 16 ms which could potentially cause performance degradation under HST scenarios. In our view, we do not perceive any potential gains of reconfiguring from 3 DM-RS symbols for FOE to 2 DM-RS symbols for UL timing adjustment.
Observation 2: 2 DM-RS symbols might be adequate for TA estimations; however, it may be insufficient for channel estimations under fading conditions and no overall UL performance could be achieved. 
Proposal 1: Set the same number of DM-RS symbols (i.e. (1+1+1) DM-RS symbols) for UL timing adjustment as that for other HST scenarios.
Proposal 2: Set the same (channel bandwidth / SCS) combinations for UL timing adjustment as that for NR HST scenarios:
· 10MHz CBW / 15KHz SCS, 40MHz CBW / 30KHz SCS
· 5MHz CBW / 15KHz SCS, 10MHz CBW / 30KHz SCS after March 2020
Proposal 3: Allocate ~(0.5) x CBW frequency domain resource to each UE and the resource blocks allocated for both UEs are consecutive.
Proposal 4: Configure optional SRS transmission with BW to ~(CBW for PUSCH).
In Table 1 below, we summarized our proposals on outstanding parameters for simulation alignments.
Table 1. Proposed resource allocation and channel bandwidth.
	BS channel bandwidth
	Allocated resource blocks for each UE
	SRS resource allocation

	10 MHz (52 PRBs) / SCS = 15 kHz
	24 PRBs
	Single region for SRS with the length of 40 RBs

	40 MHz (106 PRBs) / SCS = 30 kHz
	48 PRBs
	Single region for SRS with the length of 80 RBs

	5 MHz (25 PRBs) / SCS = 15 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs

	10 MHz (24 PRBs) / SCS = 30 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs



Proposal 5: Set requirements on MCS16.
Observation 3: In our opinion, PUSCH transmission could be configured for every slot except slot#1. We are ok to also have PUSCH transmission occurs in every second slot for NR UL timing adjustment. Nevertheless, we do not have a strong opinion on the PUSCH transmitted slots in FDD mode and do not see an immediate need to align it to LTE.
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