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1 Introduction
In current TS36.104 specification the requirements for PUSCH UL timing adjustment have been defined in the same table for FDD and TDD. But when we look into the simulation assumptions on UL timing adjustment [1,2] ,we find that the test parameter settings are not suitable for TDD. In  the simulation assumptions, subframes in which PUSCH is transmitted is subframe #0, #2, #4, #6, and #8 and sonding RS is transmitted in subframe #1. It is obviously a FDD manner setting. For TDD some different settings should be considered. This document gives proposals on modification for PUSCH UL timing adjustment for TDD.

2 Discussion

From the abovle analysis,we can conclude that the test parameters for testing UL timing adjustment are not suitable for TDD. Considering that currently uplink-downlink allocation for TDD is configuration 1[3] in BS specification, so only subframe #2, #3, #7 and #8 in per radio frame is available for uplink. We suggest that for TDD PUSCH is transmitted  in subframe #2, #3, #7 and #8 and sounding RS is transmitted in UpPTS in subframe #1 in per radio frame. Based on the update simulation assumptions on UL timing adjustment, we have made a set of simulationsfor comparison between FDD and TDD.The simulation results are listed in table 1.
Table 1 ideal simulation results based on updated simulation assumptions for UL timing adjustment

	Channel Bandwidth [MHz]
	SNR~70% TP(FDD) in [dB]
	SNR~70% TP(TDD) in [dB]
	Difference in [dB]
	The average results in R4-081648[4]

	1.4
	Scenario 1
	11.72
	11.91
	0.20
	10.90

	
	Scenario 2
	-3.12
	-3.03
	0.09
	-3.1

	5.0
	Scenario 1
	10.52
	10.59
	0.06
	10.94

	
	Scenario 2
	-3.40
	-3.31
	0.09
	-3.39


From table 1 we can see that the difference is very small between the TDD and FDD 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 UL timing adjustment under slightly different parameter settings with FDD. 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 ----------------------------------

8.2.2 Requirements for UL timing adjustment 
The performance requirement of UL timing adjustment alignment is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction70% of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions. The performance requirements for UL timing adjustment scenario 2 defined in Annex B.4 are optional. 

In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. FRC parameters in Table A.7-1 and Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.

Table 8.2.2-1 Test parameters for testing UL timing adjustment

	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, #2, #4, #6, and #8 in radio frames
For TDD: subframe #2, #3, #7 and #8 in radio frames

	Subframes in which sounding RS is transmitted (Note 1)
	For FDD: subframe #1 in radio frames
For TDD: UpPTS in subframe #1 in radio frames

	Note 1. The configuration of SRS is optional.


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

4 Reference

[1] 3GPP TS36.104 v8.4.0(2008-12)
[2] R4-082307, Updated simulation assumptions on UL timing adjustment, NTT DOCOMO
[3] 3GPP TS36.211 v8.4.0(2008-10)
[4] R4-081648, UL timing adjustment simulation results summary, NTT DOCOMO
