3GPP TSG RAN WG1#50bis
Tdoc R1-074446
Shanghai, P.R. China 
8th – 12th October 2007
Agenda Item:

6. 3 
Source:

IPWireless, NextWave Wireless
Title:


TDD HARQ timing 
Document for:
Discussion
1 Introduction
It was agreed in RAN1#50 meeting that [1]
· A UE processing time of 3 ms minus the propagation roundtrip time (TRx=3 ms – 2Tp) 
· Number of HARQ process according to DL/UL configuration for TDD.
In this paper we discuss some remaining issues for TDD FS1. Only the 8 framing allocations common amongst companies are considered [2]. 
2 DL HARQ
As a common UE processing time has been agreed, the remaining DL issues are the NB processing time as well as the corresponding number of HARQ processes for all framing allocations. The conclusion of 8 HARQ processes in FDD is based on TNB= 3ms and we believe that the same figure should be applied to TDD for a minimum time requirement. Accordingly, the resulting numbers of HARQ processes are listed in Table 1. These numbers should be taken into consideration for designing TDD control signalling and UE categories. 
 Table 1 Number of DL HARQ processes 

	
	
	5ms allocation period
	10ms allocation period

	TUE
	TNB
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1D/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9DL/1UL

	3ms-2Tp
	3ms
	10
	7
	4
	2
	6
	9
	12
	15


3 UL HARQ
It seems from TDD email discussions [3] that a 3ms NB processing time is acceptable for all participating companies. Here we try to address three remaining UL issues: 1) the starting point for UE processing, 2) the length of UE processing time and 3) RTT resulted from the UE processing time. 
To take advantage of aligning UE DRX/DTX cycle in FDD, the starting point for the UE processing time is at the end of DL subframe for the purpose of PDSCH decoding in [1]. For TDD there is no benefit to align UL and DL HARQ for the purpose of DRX/DTX. Therefore we propose that the starting point for the UE processing time as the end of the DL control region, as only PDCCH (UL grant) or PHICH decoding is required. 
As the control channel decoding is far less complex than PDSCH decoding, a shorter UE processing time is beneficial for a shorter RTT. Specifically, we propose that the UE that receives a PDCCH or PHICH during sub-frame k can transmit the associated UL-SCH during sub-frame k+3. For the case of 3 OFDM symbols used for the control region and 1 symbol used for the idle period, the effective UE processing time is about 2.7ms.  For 100km cells there is still more than 2.1ms total processing time for PDCCH or PHICH.
For synchronous HARQ, which HARQ process is being transmitted should be able to be derived implicitly from the subframe position as there is no explicit signalling of the process ID. This enforces a periodic pattern in the UL HARQ transmission, and all transmissions for a particular HARQ process to be on predefined subframes. Taking this into account, the number of HARQ processes and corresponding RTTs are listed in Table 2, where illustrations for the 5ms allocation period can be found in Appendix A. For all framing configurations the number of HARQ processes is equal to the number of UL subframes within the RTT.
Table 2 Number of UL HARQ processes and RTT 
	TUE
	TNB
	5ms allocation period
	10ms allocation period

	
	
	4DL/1UL
	3DL/2UL
	2DL/3UL
	1DL/4UL
	6DL/4UL
	7DL/3UL
	8DL/2UL
	9D/1UL

	2.7ms
	3ms
	2/10ms
	4/10ms
	6/10ms 
	12/15ms
	4/10ms
	3/10ms
	2/10ms
	1/10ms


4 Conclusion
It is proposed for DL that a minimum 3ms NB processing time is used to derive the number of HARQ processes resulting in the values of table 1. These values should be used as the basis for discussions on control signaling and UE capabilities.
It is proposed for UL that the starting point for the UE processing time is the end of the DL control region, and that the UE that receives a PDCCH or PHICH during sub-frame k can transmit the associated UL-SCH during sub-frame k+3. 
It is suggested for UL that the HARQ process ID is derived implicitly from the subframe position. The RTT is 10ms for all configurations with the exception of 1DL/4UL which uses a 15ms RTT. For all framing configurations the number of HARQ processes is equal to the number of UL subframes within the RTT.
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6 Appendix
In this section we illustrate how to fit UL HARQ processes into different framing allocations. Only 5ms framing allocation period is considered as those for 10ms are rather straightforward. The legends used in illustrations are listed as following.
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