3GPP TSG-RAN WG2#65
R2-091419
February 9th – 13th, 2009
Athens, Greece
Agenda Item:
6.1.1.4
Source: 
CMCC (Email discussion rapporteur)
Title:  
Report of email discussion [64b: 13] on HARQ RTT Timer for ACK/NACK repetition in TDD DRX
Document for:
Discussion and Decision
1 Introduction

During RAN2#64bis the CR on HARQ RTT Timer when ACK/NACK repetition is configured [1] was discussed. It was agreed to start an email discussion to reach a consensus on whether the change for TDD [2] (as contained in Annex A) is needed or not. This contribution summarizes the results of email discussion on this issue before RAN2#65.
2 Discussion
2.1 Possible impacts of ACK/NACK repetition on DRX
In RAN1#55, details on ACK/NACK repetition in Rel-8 were agreed and corresponding LS [3] was sent to RAN2. ACK/NACK repetition is used to meet the desired UL control signalling quality for cell edge users. ACK/NACK repetition factor 
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(including the initial ACK/NACK transmission) is a UE specific parameter configured by higher layers and the suggested values of 
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 are {2, 4, 6, reserved}. UE repeats ACK/NACK 
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times in 
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consecutive UL subframes. 
After offline checked with some RAN1 delegates, the common understanding is that when ACK/NACK repetition is configured, eNB should send new transmission or retransmission after the last ACK/NACK so that the required reliability of ACK/NACK can be guaranteed. On the other hand, some companies expressed the opinion that RAN1 specification does not require the eNB to use the last ACK/NACK, and it can decode and use earlier ones. This dispute seems a RAN1 issue more than a RAN2 issue, and hence involvement of RAN1 colleagues in this discussion is helpful and welcome.
The value of HARQ RTT Timer relies on the earliest time that eNB may send retransmission. Based on the understanding that retransmission is sent by eNB after combining all repeated ACK/NACKs, current HARQ RTT Timer configuration will result in UE waking up earlier than actually needed, which increases unnecessary power consumption and leads to small values of DRX Retransmission Timer inapplicable as well. With 8ms HARQ RTT Timer for FDD, UE wastes 
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-1 DL subframes to wait for the impossible retransmission. For TDD, the consequence is more serious than that for FDD, since repeated ACK/NACKs are very likely to span more subframes than
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. Next, we analyze the impact of ACK/NACK repetition on UE power consumption in TDD system. In the following tables, the number of DL subframes UE waking up in advance to monitoring PDCCH are given, where the value corresponding to subframe n represents the number of DL subframes wasted for monitoring PDCCH when initial ACK/NACK is sent in subframe n. For example, for UL/DL configuration 2 and 
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=2, if the initial ACK/NACK is sent in subframe 2, the number of DL subframes wasted for monitoring PDCCH equals 4.
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=2
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	UL/DL configuration
	0
	-
	-
	1
	-
	1
	-
	-
	1
	-
	1

	
	1
	-
	-
	1
	2
	-
	-
	-
	1
	2
	-

	
	2
	-
	-
	4
	-
	-
	-
	-
	4
	-
	-

	
	3
	-
	-
	1
	1
	5
	-
	-
	-
	-
	-

	
	4
	-
	-
	1
	7
	-
	-
	-
	-
	-
	-

	
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	1
	0
	2
	-
	-
	1
	1
	-
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	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	UL/DL configuration
	0
	-
	-
	2
	-
	2
	-
	-
	2
	-
	2

	
	1
	-
	-
	4
	5
	-
	-
	-
	4
	5
	-

	
	2
	-
	-
	12
	-
	-
	-
	-
	12
	-
	-

	
	3
	-
	-
	7
	7
	7
	-
	-
	-
	-
	-

	
	4
	-
	-
	9
	15
	-
	-
	-
	-
	-
	-

	
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	3
	3
	4
	-
	-
	3
	2
	-
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	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	UL/DL configuration
	0
	-
	-
	3
	-
	4
	-
	-
	3
	-
	4

	
	1
	-
	-
	7
	8
	-
	-
	-
	7
	8
	-

	
	2
	-
	-
	20
	-
	-
	-
	-
	20
	-
	-

	
	3
	-
	-
	9
	13
	13
	-
	-
	-
	-
	-

	
	4
	-
	-
	17
	23
	-
	-
	-
	-
	-
	-

	
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	5
	5
	5
	-
	-
	5
	5
	-


2.2 Companies’ opinions
During the email discussion, two issues related to the HARQ RTT Timer and ACK/NACK repetition are discussed. Companies’ views on these issues are summarized as follows in the order of comments made.
Issue 1: Possible restriction introduced by adjusting HARQ RTT Timer
[RIM]

When ACK/NACK repetition is configured, the retransmission normally occurs after the last NACK/ACK. This is because the major objective for the NACK/ACK repetition is to improve the NACK/ACK reliability
[Ericsson]

This proposal changes (and thus restricts) the timing relation between the transmission of HARQ feedback and the reception of PDCCH (with associated decoding of PDSCH transmission) -- for the case when DRX is configured. In other words, the proposal does not seem to be aligned with the UE behavior assumed by RAN1, as per the specification of A/N repetitions in TS 36.213v850 section 10.1.
[CATT]
TS 36.213v850 section 10.1 only restricts the timing relation between the initial ACK/NACK transmission and the reception of PDCCH. Hence the proposal has no influence to RAN1.
[CMCC]
This change (or restriction) of timing relation is resulted from ACK/NACK repetition, instead of proposed HARQ RTT Timer. The value of HARQ RTT Timer just follows the actual interval between initial transmission and retransmission so that UE can keep active in the proper time. In case of A/N repetition, as checked with RAN1 colleagues, normal behaviour of eNB is to combine all repeated ACK/NACK to decide whether retransmission is required or not, otherwise A/N repetition becomes meaningless. Especially for TDD, in poor radio condition, ACK/NACK bundling will be used. In this case, an unreliable ACK/NACK may impact more than one HARQ process. However, since DL retransmission is eNB behaviour, related timing is not explicitly specified in RAN1.
Issue 2: Potential gain of adjusting HARQ RTT Timer
[RIM]
It is necessary and beneficial to adjust the HARQ RTT timer based on the NACK/ACK repetition factor configured by the eNB, at least for the TDD. From the analysis in the above tables, for some configurations, the battery saving is significant.
[Ericsson]
(1) The analysis in the above tables seems to indicate limited potential gain for a UE configured with 2 ack/nack repetitions. It is understood that a configuration of 4 or 6 repetitions would be a very rare case in practice (most likely if repetitions are needed only 2 would normally be sufficient), yet this is the scenario targeted by the proposal.
(2) The values provided in the above tables seem to assume only one DL HARQ process is active for the UE DL transmissions. 
(3) The analysis also seem to assume that, while the UE is in bad radio conditions, the eNB configures the UE with very aggressive values for the DRX inactivity timer and for the DRX retransmission timer. It seems that it could be expected that eNBs would rather configure DRX with longer values for these timers, in order to increase scheduling flexibility for the UE that is already in bad radio conditions. 
[CATT]
(1) The eNB configures the ACK/NACK repetition factor according to the cell radius, so 2, 4, 6 are all possible. Of course, in most case 2 is enough. Even with 2 ACK/NACK repetitions, in configuration 2/3/4, UE needs wake up for additional 4/5/7 subframes, which is considerable compared with 8ms RTT Timer in FDD.
(2) The DRX retransmission timer is configured according to scheduling density. If the RTT Timer isn’t extended when ACK/NACK repetition is configured, eNB must reconfigure DRX in some cases. And if eNB configured a long DRX Retransmission Timer and only a little part can be used to schedule retransmissions, the scheduling flexibility is impaired indeed.
[CMCC]

(1) We don’t think that configuration of 4 or 6 would be a very rare case. Now that 2, 4, 6 are suggested by RAN1, every value should be equally treated. 
(2) The values provided in the above tables could be considered as the worst cases and analysis on one HARQ process can show how much the maximal gain is. It is understood when A/N repetition is configured, the available DL HARQ process would be possibly reduced accordingly due to the limitation of resource for acknowledgement. Hence, a significant gain is still achievable.
(3) The values of timers in DRX, like on-duration timer, inactivity timer, should mainly depend on the traffic characteristics. It seems unnecessary to extend inactivity timer to cover the A/N repetition duration only for scheduling flexibility. In this way, the opportunity for UE to save power is very limited. On the other hand, if UE wakes up much earlier than it should be, longer DRX retransmission timer doesn’t certainly bring more scheduling flexibility, since it is very likely that most part of the timer is consumed before the retransmission is expected to come.
3 Proposed way forward
Four companies took part in this email discussion, and three companies prefer to introduce this change for TDD. One company expressed some concerns on the possible restriction and potential gain that might bring. Two companies made some clarifications and after that no further comments were received on the RAN2 reflector.
It is proposed to reach a conclusion during RAN2#65 on introduction of this change (attached in annex A) for TDD. Anyway, since this issue is related to behaviour defined in RAN1, if needed, clarification and discussion from RAN1 are welcome.
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Annex A: CR for 36.321 on HARQ RTT Timer

7.7
HARQ RTT Timer

For FDD the HARQ RTT Timer is set to 8 subframes. For TDD, if NACK/ACK repetition is not configured, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in Table 10.1-1 of [2]. If the NACK/ACK repetition is configured, the HARQ RTT Timers are set to k + T_ANRep+3 subframes. T_ANRep represents the total number of subframes spanned by the ACK/NACK repetition for TDD, which is dependent on the N_ANRep configured by higher layers.  
Annex B: TDD UL/DL configurations
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