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1. Introduction

In RAN1#62bis, the mapping table of cyclic shifts and orthogonal cover code (OCC) for UL DMRS from CSI (Cyclic Shift Index) was agreed. Furthermore, a functionality and RRC signaling to enable/disable OCC was also agreed to achieve the backward compatibility with Rel-8/9 scheme. However, the study for the implications of OCC is not complete and more clarification is necessary. In this contribution, we study the possible situations which the application of OCC is ambiguous and propose corresponding changes for TS 36.211.
2. Discussion
In the current TS36.211 [1], the application of OCC is described as following:

[image: image1]
This means the application of OCC relies only on UE-specific higher-layer parameter. However, this mechanism causes potential ambiguity that eNB cannot recognize which OCC, [1 1] or [1 -1], is applied under the following cases:
Case 1: non-adaptive retransmission for dynamic scheduling
In RAN1#63, it was agreed to assign DMRS resource according to CSI in the original transmission and retransmission-rank for retransmission of a single TB out of 2-TB. However, no discussion has been held for other retransmission cases (i.e. 2TB ( 2TB and 1TB ( 1TB), and the application of CS and OCC should be clarified in the spec. It would be natural to reuse Rel-8/9 mechanism for CS, i.e. OCC index is also determined by the CSI field in most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission.
Case 2: there is no uplink-related DCI for the same transport block
It is not described in [1] which OCC , [1 1] or [1 -1], is applied when a initial or non-adaptive PUSCH is transmitted without corresponding uplink-related DCI, e.g. SPS or RA message 3. As 
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Case 3: adaptive retransmission for random access message-3
In the case of adaptive retransmission of random access message 3 scheduled by DCI format 0 whose CRC parity bits are scrambled by Temporary C-RNTI, as shown in Figure 1, the eNB can not distingish which UE has transmitted it before decoding the message. Therefore, it wouldn’t be appropriate to use UE-specific OCC configuration, and 
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Figure 1 Explanation diagram for Case 3
3. Conclusion

In this contribution, we studied the possible situations which the application of OCC is ambiguous.　Based on our assessments, we propose corresponding text change for TS36.211 as in Annex A.
4. References
[1] TS36.211 v10.0.0, 2010-12-22
5. Annex A – Text proposal for TS36.211
------------- Start change -------------
5.5.2
Demodulation reference signal

5.5.2.1
Demodulation reference signal for PUSCH

5.5.2.1.1
Reference signal sequence

The PUSCH demodulation reference signal sequence 
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Section 5.5.1 defines the sequence 
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. The orthogonal sequence 
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 for DCI format 0 if the higher-layer parameter Activate-DMRS-with-OCC is not set, or if the CRC parity bits obtained for DCI format 0 are scrambled with the Temporary C-RNTI, otherwise 
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 is given by the cyclic shift for DMRS and OCC index field in most recent uplink-related DCI [3] for the transport block associated with the corresponding PUSCH transmission where 
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The cyclic shift 
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where the values of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers, 
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 is given by the cyclic shift for DMRS and OCC index field in most recent uplink-related DCI [3] for the transport block associated with the corresponding PUSCH transmission where the value of  
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The quantity 
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, if there is no uplink-related DCI for the same transport block, and 
-
if the initial PUSCH for the same transport block is semi-persistently scheduled, or

-
if the initial PUSCH for the same transport block is scheduled by the random access response grant.
The quantity 
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where the pseudo-random sequence 
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 at the beginning of each radio frame. 

The vector of reference signals shall be precoded according to
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where 
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 is the number of antenna ports used for PUSCH transmission.

For PUSCH transmission using a single antenna port, 
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For spatial multiplexing, 
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 shall be identical to the precoding matrix used in Section 5.3.3A.2 for precoding of the PUSCH in the same subframe.

Table 5.5.2.1.1-1: Mapping of Cyclic Shift Field in uplink-related DCI format to 
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Table 5.5.2.1.1-2: Mapping of cyclicShift to 
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------------- End change -------------























































































































































































































































The orthogonal sequence � EMBED Equation.3 ��� is given by � EMBED Equation.3  ��� for DCI format 0 if the higher-layer parameter Activate-DMRS-with OCC is not set, otherwise it is given by Table 5.5.2.1.1-1.
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