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1. Introduction
DMRS signaling with OCC is an important feature for Rel-10 DMRS transmission. In the last meeting, the remaining issues were discussed, including CS&OCC signaling and the configuration of slot/group hopping, and the following were agreed for CS/OCC mapping table.
Agreement:
· Take the initial PDCCH-based OCC/CS table in R1-105747 as working assumption. 

· The following part could be revisited if there is consensus that  PHICH collision issue is not relevant

· Whether or not to have a revised table that allows up to 2 rows can supports OCC switching from layer 1 to layer 2

· FFS whether to allow switching between the above table and the above-mentioned revised table that supports OCC switching 

· Initial PDCCH-based OCC/CS mapping table in [1]
· The mapping of CSI to nOCC,0 is 

· [1 1] for CSI={000,011,100,111} 

· [1 -1] for CSI={001,010,101,110} 

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

· For the following 4 CSI values {000,001,010,111}: nOCC,k= nOCC,0  for k=1 and nOCC,k=1-nOCC,0 for k=2,3

· For the remaining 4 CSI values {011,100,101,110}: nOCC,k= nOCC,0  for k=1,2,3
In this contribution, we further discuss the design of OCC/CS mapping table and DMRS configuration for PHICH-triggered retransmission.
2. Signaling for DMRS with OCC
2.1. On CS/OCC mapping table
In the last meeting, the mapping table in [1] was agreed as the working assumption for initial PDCCH-based DMRS transmission. However, it was also claimed by some companies to exploit OCC for case of two layers SU-MIMO transmission with OCC switching from layer 1 to layer 2. 
From contributions [2-5], it is observed that OCC provides very limited gain for 2 layers transmission. Only in case of very large channel delay can it show performance gain, and it is not worthwhile to assign any CSI value just for the tiny gain in this special case.

Observation1: OCC switching from layer1 to layer2 can provide gain only in some special scenarios, and the gain is not significant.
On the other hand, it reduces usable CSI values in MU-MIMO scenarios, especially for MU-MIMO with asymmetric BWs. Considering half of the CSI values had been allocated for SU-MIMO scenarios, adding some other CSI values for rank2 SU-MIMO scenarios will weaken the flexibility and the capability to avoid PHICH collision in MU-MIMO scenarios. Assuming that two rows of CSI are assigned for this switching, and only two rows are remained for higher order MU-MIMO, then the problem of PHICH resource will rise in the following cases:
1) Multiplexing of two UEs with total rank >4. According to the CS patterns agreed in [1], OCC is necessary in this case for orthogonality. As only two CSI values are available for the rank>2 UE, the possibility of PHICH collision will be very large. 
2) Multiplexing of a rank=3 UE and a rank=1 UE with different BWs. Similar to case 1).
3) Multiplexing of two rank>2 UEs with the same/different BW(s). Since only two CSI values are usable for the two UEs, if PHICH collision occurs, it is impossible to be avoided by scheduling. Especially when the two CSI are neighboring in mapping table, the PHICH collision will always happen because the resource according to CSI_low+1 will be simultaneously used for the second CW of one UE and the first CW of the other UE.
Obsevation2: OCC switching will degrade the flexibility and the capability to avoid PHICH collision in MU-MIMO scenarios, and for higher order MU-MIMO this will be a big problem.
Hence, we propose that only the agreed mapping table in [1] is used for DMRS signaling and no additional function should be introduced. 
2.2. DMRS configuration for non-adaptive retransmission
Similar to non-adaptive retransmission in LTE R8, if no CW is successfully decoded in BS, the DMRS configuration in initial transmission can be reused straightforwardly. But if only one of two CWs is successfully decoded, and the retransmission is triggered by PHICH, additional specification is needed for the CS&OCC configuration of the retransmission CW. In general, the CS&OCC configuration for the initial transmission of the interested CW can also be reused. The configurations in possible cases of retransmission are summarized in Table.1. 
Table.1: DMRS configuration with the same CS&OCC configuration as in initial transmission
(“0” and “1” represent two different OCC patterns)

	RI in initial transmission
	CW

Case
	(CS_offset, OCC) in initial transmission
	(CS_offset, OCC) in retransmission

	
	
	P0
	P1
	P2
	P3
	P0
	P1
	P2
	P3

	2
	Case 1
	(0,0)
	(6,0)
	-
	-
	(0,0)
	-
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	-
	-
	-
	(6,0)
	-
	-

	3
	Case 1
	(0,0)
	(6,0)
	(3,1)
	-
	(0,0)
	-
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	(3,1)
	-
	-
	(6,0)
	(3,1)
	-

	4
	Case 1
	(0,0)
	(6,0)
	(3,1)
	(9,1)
	(0,0)
	(6,0)
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	(3,1)
	(9,1)
	-
	-
	(3,1)
	(9,1)


As shown in Table.1, the CS offset and OCC pattern can work well in most cases of retransmission. However, if the second CW is retransmitted alone with RI=3 in initial transmission (green row), the CS distance between the two retransmitted ports is not maximal and the corresponding OCC patterns are different. There will be not only performance loss in SU-MIMO cases, but also some problems to exploit OCC when the UE is multiplexed with other UEs (in case MU-MIMO is supported for retransmission, e.g. asymmetric MU-MIMO). Considering the special case, the following supplementary schemes can be considered:
· Alt1: Predefined CS&OCC configuration

· The CS&OCC configuration of the first port or the corresponding port in initial transmission is reused for the first port of single-layer/two-layer retransmission. 
· Predefined CS offset and OCC configurations are used for the second port of two-layer retransmission.
· The predefined configuration can be optimized for both SU-MIMO and MU-MIMO scenarios, for example, maximal CS offset and the same OCC pattern for the two ports. 
· Alt2: Reuse the CSI in initial transmission

· The CSI indication signaled for the initial transmission is reused associated with the current rank in retransmission to obtain the DMRS configuration for retransmission.
As listed in Table.2, both schemes can provide better orthogonality and flexibility without much increase in complexity. Though the two schemes are equivalent in most scenarios, Alt2 is more preferred with compatibility in case that all the CWs are retransmitted.
Table.2: DMRS configuration in PHICH-triggered partial retransmission with proposed schemes
	RI in initial transmission
	CW

Case
	(CS_offset, OCC) in initial transmission
	(CS_offset, OCC) in retransmission

	
	
	P0
	P1
	P2
	P3
	P0
	P1
	P2
	P3

	2
	Case 1
	(0,0)
	(6,0)
	-
	-
	(0,0)
	-
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	-
	-
	-
	(0,0) /(6,0)
	-
	-

	3
	Case 1
	(0,0)
	(6,0)
	(3,1)
	-
	(0,0)
	-
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	(3,1)
	-
	-
	(0,0) /(6,0)
	(6,0) /(0,0)
	-

	4
	Case 1
	(0,0)
	(6,0)
	(3,1)
	(9,1)
	(0,0)
	(6,0)
	-
	-

	
	Case 2
	(0,0)
	(6,0)
	(3,1)
	(9,1)
	-
	-
	(0,0)/(3,1)
	(6,0)/(9/1)


3. Conclusions
In this contribution, we further discuss the signaling designs for DMRS transmission in LTE-A. To summarize, we suggest the following:
· The agreed mapping table in [1] is used for DMRS signaling and no additional function should be introduced.
· For PHICH-triggered partial retransmission, the CSI for initial transmission can be reused associated with current rank in retransmission.
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