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1. Introduction

In the RAN1#62 meeting, there have been discussions on CS and OCC allocation for multiple layers regarding to UL DM-RS, and the following conclusions were captured in the RAN1 chairman’s note. 

Agreement in RAN1#62 meeting:

· The R8 mapping table is reused for nDMRS,0(2)

· The mapping of CSI to nOCC,0 is FFS 

· CS offsets (∆k) for 3 layers are 0, 6, 3 for k=0, 1, 2

· OCC for layer k is derived from CSI considering both SU-MIMO and MU-MIMO

· For 4 of the CSI values: nOCC,k= nOCC,0  for k=1 and nOCC,k=1-nOCC,0 for k=2,3

· FFS the OCC mapping for the other 4 CSI values, one example of the mapping 

· For the second 2 CSI values: nOCC,k= nOCC,0  for k=1,2,3

· For the third 2 CSI values: nOCC,k = 1-nOCC,0, for k=1,3 and nOCC,k=nOCC,0 for k=2
In this contribution, we discuss two remaining issues; 1) implicit mapping rule between OCC and cyclic shift indicator (CSI) and 2) CS and OCC allocation for PHICH triggered SU-MIMO retransmission case. 
2. Remaining issues on UL DM-RS for UL MIMO
2.1. Configuration between CSI and OCC value
In RAN1 #61bis meeting, it has been agreed that CS and OCC for layer 0 is derived from 3-bit cyclic shift indicator (CSI) in UL DCI format. However, it is still FFS for exact mapping table between CSI and OCC value, i.e. (nDMRS,0(2) , nOCC,0). Table 1 shows an example of mapping table between CSI and OCC value.

Table 1. Example of mapping table between CSI and OCC for SU/MU-MIMO
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	000
	0
	[+1 +1]

	001
	6
	[+1 +1]

	010
	3
	[+1  +1]

	011
	4
	[+1  -1]

	100
	2
	[+1 -1]

	101
	8
	[+1 -1]

	110
	10
	[+1  -1]

	111
	9
	[+1  +1]


As considering MU-MIMO among UEs, one desirable approach is that different OCC set is assigned to contiguous CS values defined as 
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.  This approach may allow an eNB to assign CS values for multiple UEs with maximum degree of freedom as much as possible. Without this assignment, the channel estimation performance degradation by timing misalignment could be more serious between MU-MIMO UEs than between layers in a UE. And it can be also regarded as a method to maintain the maximum CS separation between layers regardless of transmission rank as well as providing full flexibility in terms of assigning CSI to the UE which has capability of UL SU-MIMO/MU-MIMO. 
Proposal: We prefer to adopt implicit mapping of CSI to OCC that different OCC is assigned for contiguous CS value as considering SU/MU-MIMO shown in Table 1.
2.2. CS and OCC allocation for non-adaptive retransmission case

For the initial transmission case, it has been agreed that CS and OCC for each layer is derived from 3-bit CSI indicated in UL DCI format according to CS offsets. However, as considering UL transmission with multiple code-words and non-adaptive retransmission case, an additional rule for CS allocation for each layer needs to be defined if one of two CWs is successfully decoded and PHICH triggered retransmission for the other CW is required. There are two options in the followings: 

· Option 1: Re-using CS and OCC allocation for each layer used for initial transmission or the most recent assignment without any modification.
· Option 2: Re-design CS and OCC allocation for each layer based on CSI in UL grant indicated by the most recent assignment.
Both option 1 and option 2 can be considered as feasible solutions to assign CS and OCC for each layer in PHICH triggered retransmission case. It seems not to be different between two options on the perspective of maintaining DM-RS orthogonality in case of retransmitting two CWs or one of two CWs on rank-2 and rank-4 transmission. However, in case that the rank-3 transmission as initial transmission is performed and then retransmission for second CW by PHICH triggering is required, there are differences between two options. The figure 1 shows an example using certain CS and OCC for rank-3 transmission in the corresponding case. 
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(b) Rank-4 transmission case in initial transmission
Figure 1. Comparison between option 1 and option 2 for CS and OCC configuration on PHICH triggered retransmission in case of rank-3/rank-4 transmission
The option 1 seems to be more beneficial than option 2 due to the fact that the maximizing CS separation can be guaranteed between layers by eliminating inter-layer interference between DM-RSs and reuse CS and OCC allocation used in initial transmission without additional consideration in order to re-allocate CS and OCC for each layer in case of PHICH triggered retransmission. Therefore, we slightly prefer option 1 as a method to determine CS and OCC allocation for each layer in PHICH triggered retransmission case.
Proposal: We slightly prefer option 1 as a method to determine CS and OCC allocation for each layer in non-adaptive retransmission triggered by PHICH.
3. Conclusion
In this contribution, we discussed remaining issues for UL DM-RS; 1) implicit mapping of dynamically signalled CSI to OCC index and 2) CS and OCC allocation for PHICH triggered retransmission case. Based on the discussion above, we summarize our views as followings:
· Proposal: We prefer to adopt implicit mapping of CSI to OCC that different OCC is assigned for contiguous CS value as considering SU/MU-MIMO shown in Table 1.

· Proposal: We slightly prefer option 1 as a method to determine CS and OCC allocation for each layer in non-adaptive retransmission triggered by PHICH.
References

[1] R1-103485

UL DMRS configuration with OCC

CATT

[2] R1-103553

Conveying OCC for PUSCH transmissions
Qualcomm Incorporated

[3] R1-103618

Uplink DM-RS design in LTE-Advanced
Pantech

[4] R1-103623

OCC configuration for uplink DM-RS
Mitsubishi Electric

[5] R1-103678

UL DMRS Aspects In Rel-10
Samsung

[6] R1-103725

Design of OCC / CS Mapping for UL DMRS

Sharp

[7] R1-103771

OCC and CS for UL DMRS in SU/MU-MIMO 
Panasonic

[8] R1-103812

Remaining details on UL DM RS


Nokia Siemens Networks. Nokia
[9] R1-103931

OCC and CS Configuration for Uplink DM-RS
Motorola

[10] R1-103978

Further Considerations on UL DM-RS for LTE-Advanced 
LG Electronics

[11] R1-104112

Uplink DMRS Resource Configuration for Rel-10
Ericsson, ST-Ericsson

[image: image6.png]




































































































































PAGE  
1

_1347709517.unknown

_1347715282.vsd
CW0


CW1


Rank-3 transmission case 
in initial transmission 


Layer 0


Layer 1


Layer 2


(CS, OCC)


(0, 0)


(3, 1)


(6, 0)


CW1


Layer 0


Layer 1


(0, 0)


(6, 0)


CW1


Layer 0


Layer 1


(3, 1)


(6, 0)


Option 1:


Option 2:


Retransmission case for CW1 


(CS, OCC)



_1347715317.vsd
CW0


CW1


Rank-4 transmission case 
in initial transmission 


Layer 0


Layer 1


Layer 2


(CS, OCC)


(0, 0)


(6, 0)


(3, 1)


CW1


(3, 1)


(9, 1)


CW1


(0, 0)


(6, 0)


Option 1:


Option 2:


Retransmission case for CW1 


(CS, OCC)


Layer 3


(9, 1)


Layer 0


Layer 1


Layer 0


Layer 1



_1347709527.unknown

_1334348056.unknown

