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1 Introduction

In RAN1#62, a working assumption was taken on the uplink DM-RS OCC/CS table for the initial PUSCH transmission as described in Table 1. Furthermore, UE-specific sequence/group hopping (SGH) disabling for PUSCH by higher layer signalling was decided. The OCC/CS table for non-adaptive retransmission is still to be decided, as well as the nature of the SGH disabling, i.e., across slots within a same subframe (subframe-level SGH) or across slots and subframes (no SGH). In this contribution, we present our views on these two aspects.
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000 0 6 3 9 0 0 1 1

001 6 0 9 3 1 1 0 0

010 3 9 6 0 1 1 0 0

011 4 10 7 1 0 0 0 0

100 2 8 5 11 0 0 0 0

101 8 2 11 5 1 1 1 1

110 10 4 1 7 1 1 1 1

111 9 3 0 6 0 0 1 1
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Table 1: CS/OCC table according to the RAN1#62bis working assumption
.
2 OCC/CS table for non-adaptive retransmissions
As already mentioned, e.g., in [1][2][3], several options exist for the DM-RS configuration for PHICH-triggered retransmissions. If none of the transmitted codewords is successfully decoded, the same CS/OCC configuration as for the initial transmission is reused, based on the CSI for the initial transmission. However, when two codewords CW0 and CW1 are transmitted and only one of them has to be retransmitted, several alternatives exist:
· Alt. 1: Reuse the same CS/OCC for each layer to be retransmitted as in initial transmission

· This alternative results in a non optimal CS/OCC choice. For instance, when initial transmission uses 3 layers and CW1 has to be retransmitted, as shown in Table 2, it does not result for the two retransmitted layers in maximum CS spacing and same OCC index, which prevents from using unequal-bandwidth MU-MIMO.
· Alt. 2: Reselect the CS/OCC based on the number of layers to be retransmitted and the CSI of the initial transmission
· As shown in Table 2, this alternative results in maximum CS spacing and same OCC index for the 2-layer transmission.

· Alt. 3: Use a predefined CS/OCC configuration as mentioned in [1]
· Similarly to Alt. 2, the CS/OCC for the first layer in the initial transmission is reused and a predefined CS offset and OCC configuration is applied.
· However, compared to Alt. 2, this alternative does not provide any additional gain and requires an additional specification effort

Thus, our preference is Alt. 2.
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Table 2: CS/OCC configuration for CW1 retransmission with initial 3-layer transmission with CSI=000.
3 Subframe-level SGH versus no SGH
Sequence/group hopping within a subframe can be disabled by higher layer signalling. Two options remain:
· Subframe-level SGH for inter-cell interference randomisation: Rel-8 slot-level SGH is reused but the same sequence as in the first (resp. second) slot is reused in the second (resp. first) slot [3][4][5]
· No SGH at all

In [6], a slight MSE degradation is shown when no SGH is used, whereas subframe-level SGH still has an MSE performance which is close to Rel-8 slot-level SGH. Thus, considering the small specification impact, we slightly prefer keeping subframe-level SGH.
4 Summary

Our preferences concerning UL DM-RS are the following:
· For a non-adaptive retransmission, reselect the CS/OCC based on the number of layers to be retransmitted and the CSI of the initial transmission

· Keep subframe-level SGH, where Rel-8 slot-level SGH is reused but the same sequence (the one from the first or second slot) is used for both slots
5 References

[1]
R1-105173, “UL DMRS signalling with OCC,” CATT, October 2010.

[2]
R1-105142, “Remaining details of OCC/CS mapping,” Huawei, HiSilicon, October 2010.

[3]
R1-105497, “OCC and CS for UL DMRS in SU/MU-MIMO,” Panasonic, October 2010.

[4]
R1-105143, “SGH for MU-MIMO,” Huawei, HiSilicon, October 2010.

[5]
R1-105542, “Modification on UL DM RS sequence group hopping,” Nokia Siemens Networks, Nokia, October 2010.

[6]
R1-103896, “Subframe-level SGH and signaling design for DM RS,” Huawei, June 2010.



















































































































































































































































































































































































































































































































































































































































































































































� For simplicity, in the sequel, OCCk = 0 means OCCk = [1 1] and OCCk = 1 means OCCk = [1 -1].
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				k=0		k=1		k=2		k=3		k=0		k=1		k=2		k=3

		000		0		6		3		9		0		0		1		1

		001		6		0		9		3		1		1		0		0

		010		3		9		6		0		1		1		0		0

		011		4		10		7		1		0		0		0		0

		100		2		8		5		11		0		0		0		0

		101		8		2		11		5		1		1		1		1

		110		10		4		1		7		1		1		1		1

		111		9		3		0		6		0		0		1		1
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Feuil1

		

				k=0		k=1		k=2				k=0		k=1		k=2

		Initial transmission		0		6		3				0		0		1

		Alt. 1 for CW1 retransmission		X		6		3				X		0		1

		Alt. 2 for CW1 retransmission		X		0		6				X		0		0
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