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1
Introduction
In [1] we compared synchronous and asynchronous adaptive HARQ for DL-LTE. In this contribution we would like to remind RAN 2 about the finding reported in [1] and ask RAN 2 to reconsider current working assumption about downlink HARQ. We also answer concerns expressed against synchronous HARQ in [2]. 
2
Comparison of Asynchronous and Synchronous HARQ
The simulation results from [1] are summarized in Table 1. As it can be seen from the table, asynchronous HARQ provides virtually no gain in terms of the system throughput. 
Note that the control channel overhead is only statically modelled in the system simulation and hence assumed equal between synchronous and asynchronous adaptive HARQ. No additional overhead that would normally be present for asynchronous HARQ is taken into account in these simulations.
Table 1:
Throughput and packet delay comparison
	
	Asynchronous HARQ
	Synchronous HARQ
	Throughput gain [%]
	Packet delay increase [%]

	
	Throughput [Mbps]
	1st subpacket error rate [%]
	Packet delay [ms]
	Throughput [Mbps]
	1st subpacket error rate [%]
	Packet delay [ms]
	
	

	D1
	16.3
	11.1
	1.75
	16.3
	10.4
	0.86
	0
	102

	D2
	14.1
	18.7
	4.02
	13.9
	19.3
	1.36
	1
	196

	D3
	15.0
	13.4
	2.08
	15.0
	12.4
	1.00
	0
	107

	D4
	15.9
	11.5
	1.51
	15.9
	10.7
	0.89
	0
	69


Hence, nneglecting higher control overhead, asynchronous HARQ could only improve system throughput at the expense of increased delay. Note that reducing delay is one of the drivers for LTE.
When considering downlink HARQ we should have in mind the system impact of HARQ. The system impact is illustrated in Table 2:


Table 2: System impact of synch and asynch HARQ
	Overall complexity
	RLC 
	Overhead 

	Synch HARQ is simpler
	Simpler and faster with synch HARQ
	Smaller in case of Synch HARQ


Also, enabling preemption was an argument for asynchronous HARQ in case of HSDPA when the number of available resources (code and power) could have been very limited due to resources being used for circuit switched voice; however, this is not the case in LTE. 

2.1 Answer to concerns from [2]
Concern 1: “Sharing of physical resources with BCCH taking into account static scheduling for the flexible part of the BBCH”. 

Answer 1: Any static allocation of DL resources could be done accounting for synchronous HARQ structure. For example, BCH resources could occupy the same frequency resources belonging to a single HARQ instance. 

Concern 2: “Sharing of physical resources with the Random Access potentially taking into account less flexible window based timing (Msg2 (FFS), Msg4)”.

Answer 2: Random access response is a multicast message occupying only a single control channel. Moreover, it is asynchronous relative to the signature sequence. Also, DL employs link adaptation and large number of retransmissions is unlikely. Hence, the concern regarding synchronous HARQ is unfounded. 

Concern 3: “UE Measurement gaps across a potentially very large number of UEs in active state”.
Answer 3: UE Measurement gaps can be scheduled with L2 signalling and hence the scheduler can account for them. 

Concern 4: “Provision of tight QoS requirements (gaming) to a potentially large number of UEs”.
Answer 4: Synchronous HARQ provides shortest transmission time. Also, due to quick retransmissions (likely to be every 5 ms or so), pre-emption is not necessary.   

Concern 5: “Potentially exhaustive use of physical resources shared with other channels e.g. PCH, MTCH”.
Answer 5: As long as statically scheduled resources are associated with a single HARQ instance, there is no issue or complication associated with synchronous HARQ. 
3
Summary
Based on the results presented in [1], we propose to adopt synchronous HARQ for downlink, as it provides the same throughput and better delay characteristics compared to asynchronous HARQ, lower complexity, and reduced overhead.
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