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1 Introduction
In current TS36.104 the requirements for PUSCH high speed train have been defined in the same table for FDD and TDD.But when we look into the simulation assumptions on high speed train[1,2] ,we find that the test parameters are not suitable for TDD. In  the simulation assumptions, subframes in which PUSCH is transmitted is subframe #0, #8, #16, #24, and #32 in per four radio frames and PUCCH is transmitted in subframe #5 in  per radio frame. This is not applicable for TDD and some changes should be considered for TDD.
2 Discussion

In order to keep  the same number of subframes for PUSCH and PUCCH in per four radio frames with FDD,we suggest that for TDD PUSCH is transmitted  in subframe #3, #12, #18, #27 and #37 in per four radio frames and PUCCH is transmitted in  subframe #2, #13, #23, and #33. Based on this allocation, there is four subframes for PUCCH and five subframes for PUSCH in four radio frames. Based on the update simulation assumptions for high speed train, we have made a set of simulations for FDD and TDD.The simulation results are listed in table 1.
Table 1 ideal simulation results based on updated simulation assumptions for high speed train
	Channel Bandwidth [MHz]
	SNR~70% ,30%TP(FDD) in [dB]
	SNR~70% TP(TDD) in [dB]
	Difference in [dB]
	The average results in R4-081649[4]

	1.4
	HST Scenario 1
	-3.18
	-3.19
	0.0.1
	-2.61

	
	
	-6.63
	-6.65
	0.02
	-5.8

	
	HST Scenario 3
	-1.01
	-1.06
	0.05
	-0.29

	
	
	-3.78
	-3.76
	-0.02
	-3.53

	5.0
	HST Scenario 1
	-3.64
	-3.62
	-0.02
	-3.10

	
	
	-7.44
	-7.48
	0.04
	-6.54

	
	HST Scenario 3
	-1.17
	-1.14
	-0.03
	-0.59

	
	
	-4.44
	-4.45
	0.01
	-4.29


From table 1 we can see that the difference is very small between TDD and FDD simulation results from the same simulator. This can be intuitively understood since there is only a minor difference between the FDD and TDD test parameters .
3 Conclusion
This document gives analysis on performance and parameter settings for TDD PUSCH test case under high speed train environment. It is seen that the performance difference between FDD and TDD in simulation results from the same simulator is very small. So, it is proposed to change the parameter setting for TDD but  keep the same performance requirement as FDD. Proposed changes for 36.104 are as following, 
------------------------------------START OF TEXT PROPOSAL -------------------------------

8.2.3 Requirements for high speed train 
The performance requirement of PUSCH for high speed train is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions. The performance requirements for high speed train are optional.

Table 8.2.3-1 Test parameters for high speed train

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD:

subframe #0 and #8 in radio frames for which SFN mod 4 = 0

subframe #6 in radio frames for which SFN mod 4 = 1

subframe #4 in radio frames for which SFN mod 4 = 2

subframe #2 in radio frames for which SFN mod 4 = 3
For TDD:

subframe #3 in radio frames for which SFN mod 4 = 0

subframe #2 and #8 in radio frames for which SFN mod 4 = 1

subframe #7 in radio frames for which SFN mod 4 = 2

subframe #7 in radio frames for which SFN mod 4 = 3

	Subframes in which PUCCH is transmitted (Note1, Note 2)
	For FDD:subframe #5 in radio frames
For TDD:

subframe #2 in radio frames for which SFN mod 4 = 0
subframe #3 in radio frames for which SFN mod 4 = {1,2,3}

	Note 1. The configuration of PUCCH (format 2) is optional.Note 2. The SNR values per antenna shall be set to -4.5 dB and -1.5 dB for Scenario 1 and 3, respectively.


-------------------------------------END OF TEXT PROPOSAL----------------------------------
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