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1. Introduction

At the RAN1#62bis meeting, the following was agreed regarding DM-RS:

· Initial PDCCH-based OCC/CS table 
· UE-specific configuration of disabling SGH for PUSCH is supported by higher-layer signaling
Some of the open issue remaining:

· CS and OCC mapping for re-transmissions
· UE-specific SGH disabling across slots within one subframe, or across slots and subframes

2. CS and OCC mapping for re-transmissions 
The Rel-10 uplink DCI formats includes a (3-bit) CS and OCC for DM-RS field which indicates the CS offset (
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) for the DM-RS on the lowest layer of the first codeword (layer 0). The CS and OCC for the other layer of the first codeword and layers of second codeword, if/when present is implicitly determined from the CS offset (
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) for layer 0. The CS and OCC are thus linked to the DM-RS transmission on a particular layer. 

In case of non-adaptive (and adaptive) retransmissions, the DM-RS field in the most recent PDCCH UL DCI grant for the transport block(s) associated with the corresponding PUSCH transmission can be used to determine the CS offset (
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) for the DM-RS on layer 0. In normal operation as the eNB and the UE are in sync with respect to the total number of layers (L) in the corresponding PUSCH transmission, the same CS and OCC determination mechanism for other layers as for the initial transmission is used for non-adaptive (and adaptive) retransmissions. Thus, for retransmission (non-adaptive and adaptive), CS offsets, ∆k, and OCC, 
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for the layers are determined from the number of layers, L associated with the corresponding L-layer PUSCH re-transmission (similar to the initial transmission case).
Proposal 1:

· For retransmissions (non-adaptive and adaptive):

· CS for DM-RS field in the most recent UL DCI format for the transport block(s) associated with the corresponding PUSCH transmission indicates the DM-RS CS offset (
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) for the lowest layer of the first codeword (layer 0).
· CS offsets, ∆k, and OCC, 
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 for the layers are determined from the number of layers, L associated with the corresponding L-layer PUSCH re-transmission (similar to the initial transmission case).

3. UE-specific SGH Disabling 

In RAN1#62bis to support unequal bandwidth MU-MIMO pairing, in addition to cell-specific on/off configuration of SGH for Rel-10 UEs, UE-specific configuration of SGH for PUSCH is supported by higher-layer signalling when cell-specific SGH is enabled. Two options for UE-specific SGH disabling for PUSCH were considered:
1. Disabling SGH across slots within one subframe, i.e., subframe-level sequence-group/sequence hopping: DM-RS sequence obtained from Rel-8 SGH in first slot is used also for the second slot [2-4]
2. Completely disabling SGH across slots and subframes
Deployment (cell-planning complexity) has enabled cell-specific SGH primarily for inter-cell interference randomization benefit, otherwise cell-specific SGH can be disabled to provide ultimate flexibility in MU-MIMO pairing with equal and unequal bandwidth. Option 1 - subframe-level SGH/sequence hopping continues to provide inter-cell interference randomization for retransmissions by selecting different base sequences. Cyclic shift hopping (which is always enabled) does not sufficiently randomize/change the cross-correlation as the same two base sequences are used in case of option 2 with complete disabling of SGH.  It has been shown in [1] that subframe-level SGH performs similar to Rel-8 SGH with degradation for disabling SGH.
Thus, the subframe-level SGH/sequence hopping continues to provide inter-cell interference randomization benefit as has been deemed important with the enabling of cell-specific SGH in the cell. The specification impact is small given the reuse of the Rel-8 SGH with first (or second) slot DM-RS sequence used also in the second (or first) slot.  
Proposal 2: UE-specific SGH configuration disables SGH across slots within one subframe, i.e., subframe-level sequence-group/sequence hopping.
· DM-RS sequence obtained from Rel-8 SGH in first slot is used also for the second slot.
4. Conclusion
We propose the following:
Proposal 1: CS and OCC mapping for re-transmissions (non-adaptive and adaptive):
· CS for DM-RS field in the most recent UL DCI format for the transport block(s) associated with the corresponding PUSCH transmission indicates the DM-RS CS offset (
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) for the lowest layer of the first codeword (layer 0).
· CS offsets, ∆k, and OCC, 
[image: image16.wmf]k

OC

n

,

 for the layers are determined from the number of layers, L associated with the corresponding L-layer PUSCH re-transmission (similar to the initial transmission case).

Proposal 2: SGH disabling
· UE-specific SGH configuration disables SGH across slots within one subframe, i.e., subframe-level sequence-group/sequence hopping.
· DM-RS sequence obtained from Rel-8 SGH in first slot is used also for the second slot.
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