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Background
During RAN#99-e meeting, WF [1] on Demodulation requirement for FR2 HST was approved. In this contribution, we share our views about PUSCH with UL timing adjustment requirements for FR2 HST.
Discussion
Test Setup
CBW
	· CBW
· Align CBW for UL adjustment and PUSCH demodulation
· Option 1: 100MHz, and 50MHz with test applicable rule
· Option 2: 200MHz, and 50MHz with test applicable rule 
· Option 3: 100MHz only 
· Option 4: 200MHz only



Typically, CPE is serving for all users in the train, it is reasonable to provide higher throughput than the normal UE. So we prefer to use 200MHz for PUSCH with UL timing adjustment tests under FR2 HST scenario.
Use 200MHz for PUSCH with UL timing adjustment tests under FR2 HST scenario.
PUSCH resource allocation
	· PUSCH resource allocation 
· Option 1
· Moving UE: 0~32 for 100 MHz CBW, FFS 0~15 for 50 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW, FFS 16~31 for 50MHz CBW
· Option 2: Align CBW for UL timing adjustment and PUSCH demodulation
· Moving UE: 0~32 for 100 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
· Option 3
· Moving UE: 0~65 for 200 MHz CBW
· Stationary UE: 66~131 for 200 MHz CBW



This issue depends on the CBW issue discussed in section 2.1.1 above. So we prefer Option 2, i.e. align CBW for UL timing adjustment and PUSCH demodulation
· Moving UE: 0~32 for 100 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
Align CBW for UL timing adjustment and PUSCH demodulation
· Moving UE: 0~32 for 100 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
RS configuration
	· RS configuration 
· Option 1: 1 DMRS+PTRS (L=1,K=2)
· Option 2: 2 DMRS+PTRS (L=1,K=2)
· Option 3: 3 DMRS+ PTRS (L=1,K=2)



It is reasonable to align the RS configuration for UL timing adjustment and PUSCH demodulation. As per evaluation in our contribution [2], there is negligible performance difference between DMRS 1+1 and DMRS 1+1+1, and there is about 1.2dB performance degradation between DMRS 1 and the others due to large residual frequency offset using PTRS only for frequency offset estimation. Also 1+1+1 DMRS configuration is benefit for some implementation that perform phase noise tracking by DMRS, we don’t think such implementation should be prevented. Therefore, we prefer to use Option 3, i.e. 1+1+1 DMRS+PTRS (L=1, K=2), for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario. If companies have strong concern about DMRS 1+1, we can create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Use 1+1+1 DMRS+PTRS (L=1, K=2) for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
If companies have strong concern about DMRS 1+1, create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Length of PUSCH allocation
	· Length of PUSCH allocation 
· Align with PUSCH for UL timing adjustment
· Option 1: 10
· Option 2: 9



10 symbol resource allocation is typically used for all existing FR2 PUSCH cases, so we prefer to use 10 symbols for PUSCH tests under FR2 HST scenario.
Use 10 symbols for PUSCH with UL timing adjustment tests under FR2 HST scenario.
MCS
	· MCS
· Align with PUSCH for UL timing adjustment 
· Option 1: MCS16
· Option 1a: Additional margin can be considered for performance requirement definition to allow different implementation if needed
· Option 2: both MCS16 and MCS17
· Define requirements with MCS17 up to BS declaration support
· Option 3:Align MCS for UL timing adjustment and PUSCH demodulation requirement, configure highest MCS that remains blow 20dB SNR, i.e., MCS20



Here we derive the MCS table from TS 38.214 as following:
	MCS Index IMCS
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664



As per above table and our evaluation in section 3, we can see that MCS 16 has higher spectral efficiency but requires 1dB lower SNR to achieve 70% maximum throughput than MCS 17. Also for FR1 HST uplink, MCS 16 is selected for requirements definition, we don’t see any necessary to use MCS 17. Therefore, we propose to use MCS 16 for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario..
Use MCS 16 for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
SRS bandwidth configuration
	· SRS bandwidth configuration 
· Option 1 
· Option 1a 
· C_SRS =11, B_SRS =0 for 40RB, with 100 MHz CBW
· C_SRS = 5, B_SRS=0 for 20RB, with 50 MHz CBW
· Option 1b
· C_SRS =9, B_SRS =0 for 32RB, with 100 MHz CBW
· Option 1c
· C_SRS =17, B_SRS =0 for 64RB, with 100 MHz CBW
· C_SRS = 9, B_SRS=0 for 32 RB, with 50 MHz CBW
· Option 2: C_SRS=33, B_SRS=0 for 132RB with 200MHz CBW



This issue depends on the CBW issue discussed in section 2.1.1 above. So we prefer Option 2, i.e. C_SRS=33, B_SRS=0 for 132RB with 200MHz CBW for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
Use C_SRS=33, B_SRS=0 for 132RB with 200MHz CBW for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
Test Parameters for timing offset
	· Test Parameters for timing offset
· Option 1: 
· A: 1.25 us
· Δw:  1.04 s-1
· Option 2:  FFS on A =2.5 us



As per TS 38.104, the timing difference between moving UE and stationary UE can be derived from the following formula.


For HST FR1 requirements, the variable ‘A’ is selected as about 2 times of CP to make the timing difference between moving UE and stationary UE within a CP. For HST FR2, there is maximum about 4 times of CP timing jump for HST FR2, mainly in Uni-directional deploymemt, the value used in HST FR1 is not applicable. For Option 2, the maximum value of variable ‘A’ can be increased, however, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated. Therefore, we propose to use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition.
Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition.
Simulations
[bookmark: _Hlk78819859]Here we provide the simulation results for FR2 HST PUSCH with UL timing adjustment for alignment.
Table 3-1 Ideal simulation results for FR2 HST PUSCH with UL timing adjustment
	Case number
	CBW(MHz)
	SNR (dB)

	1
	200MHz
	6.2



Proposals
In this contribution, we discuss on PUSCH with UL timing adjustment requirements for FR2 HST. Our observations and proposals are:
1. Use 200MHz for PUSCH with UL timing adjustment tests under FR2 HST scenario.
Align CBW for UL timing adjustment and PUSCH demodulation
· Moving UE: 0~32 for 100 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
Use 1+1+1 DMRS+PTRS (L=1, K=2) for HST FR2 PUSCH requirements definition.
If companies have strong concern about DMRS 1+1, create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Use 10 symbols for PUSCH with UL timing adjustment tests under FR2 HST scenario.
Use MCS 16 for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
Use C_SRS=33, B_SRS=0 for 132RB with 200MHz CBW for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition.
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