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1
Introduction
In RAN1 #61, the following was agreed for PHICH-Triggered SU-MIMO re-transmissions:
· Specification-based solution is needed. Continue discussion until next meeting on the exact method.
In this contribution, we provide our views on this topic.
2
Discussion
For PUSCH re-transmission, assuming the initial grant is for two codewords and one codeword has been decoded successfully and the other codeword is to be re-transmitted, without signalling another PDCCH to perform adaptive re-transmission, we can rely solely on the PHICH feedback to trigger the re-transmission of the NACKed codeword. Regarding the precoding scheme for this PHICH-triggered re-transmission of the NACKed codeword, in RAN1#62, the following possible options were identified [1]:
· Option 1. the precoding vector is predefined
· Option 2. use the same precoder as in the latest grant for the NACKed codeword
· Option 3. use the precoding vector that was used for the TB with a higher TB size in the latest grant
· Option 4. falls back to signal antenna port transmission 
Link level simulations have been carried out to perform different options with the simulation assumptions listed in Table 1.  Figs. 1-2 show the link throughput of different options at different Doppler speeds.
Table 1: Simulation Assumptions
	Parameter
	Value

	Carrier frequency
	2.0GHz

	System bandwidth
	5MHz

	PUSCH bandwidth
	4RBs

	Slot format
	normal CP

	Channel model
	TU, 3/60kmph

	Antenna config
	2x2

	PUSCH transmission rank
	2

	Antenna correlation 
	0.0

	Receiver
	MMSE

	Channel estimation
	Ideal

	Configured SRS period
	5ms

	Precoding codebook
	Rank 2 codebook in TR 36.814

	Layer blanking during re-txmn
	Yes

	Power boost for re-txmn in case of layer blanking
	Yes/No

	Precoding vector switching for re-txmn
	Yes/No

	Link adaptation 
	On
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Figure 1: Link throughput performance at 3kmph
[image: image2.emf]0 5 10 15 20 25 30

500

1000

1500

2000

2500

3000

3500

Average Tone SNR per Rx Antenna (dB)

Throughput (kbps)

2x2, TU, 60kmph, Target Re-Txmn: 1, SIC: 0, PerfCH: 1

 

 

Use Initial Precoder

Use Better CW Precoder

Use Random Precoder


Figure 2: Link throughput performance at 60kmph
We can observe in Figures 1 and 2 that the PMI switch between the first and second transmission (Option 1) doesn’t improve link performance.  Neither does the scheme to switch to better codeword’s precoding vector (Option 3).
Thus, we propose to adopt Option 2: use the same precoder as in the latest grant for the PHICH-triggered re-transmission of the NACKed codeword.
When considering link performance, power boosting of the second transmission with blanking clearly can improve performance [2].  However, the expected performance improvement is small.  This can be explained as follows:
With good rate control, which is possible in the low Doppler cases, there is little signal power needed in the second transmission, since with 10% retransmission rate, the SNR in the first transmission must have been close to sufficient for decoding even in the unsuccessful decoding cases.  Therefore, there is a limited signal power needed in the 2nd transmission and power boosting wastes energy. There is some benefit in the high Doppler case, which is due to the larger spread of SNR deficiency upon first transmission. But even there, the performance gain is not large [2]. 

Although even if it is not useful, from the link performance perspective there would seem to be no downside of power boosting. But it does have a clear disadvantage when considering system performance since it increases the amount of interference injected to neighboring cells.
Power boosting could also help in headroom limited scenarios; however, they are error cases, since the eNB should set the rank and TB size considering the current power headroom.  The benefit provided in a fraction of the cases doesn’t seem to offset the cost represented in the form of inter-cell interference rise.  

Thus, we propose no power boosting for PHICH-triggered re-transmission of the NACKed codeword.
3
Conclusion 

Regarding the precoding scheme for the PHICH-triggered re-transmission of the NACKed codeword, the following is proposed:

· Option 2: the NACKed codeword is transmitted with the same precoding vector/matrix as the one signalled in the latest grant for this codeword
· no power boosting in the re-transmissions
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