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1. Introduction

In RAN1#87 meeting, the following working assumption and agreements are made on UL DMRS enhancements:
	Agreement:

· Length-30 base sequences can be obtained from ZC sequences of length-31 by truncating 1st element. 

Working assumption:

· Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space

· FFS: Whether this is also applicable to SPS-RNTI

· Note: In common search space the legacy table will be used 

Conclusion: 

· There is no consensus in supporting inter-slot hopping in Rel.14.

· Offline discussion on the need for supporting inter-subframe hopping in Rel.14, Continue discussion until RAN1#88.


In this contribution, we discuss remaining details on UL DMRS for eFD-MIMO based on the above working assumption and agreements.
2. Discussion
In current LTE specification, PUSCH DMRS orthogonality among multiple users is supported by CS and/or OCC. CS orthogonality is obtained when the same BW allocation is given to co-scheduled UEs and the same base sequence is used. OCC orthogonality, however, can be used with partially overlapping BWs allocation between co-scheduled UEs with disabling slot hopping. In order to obtain more than two orthogonal DMRS with partially overlapping BWs allocation, the working assumption was made in RAN1#87 meeting with the joint CS/OCC/IFDMA mapping table. Since there is no critical issue to make the system break down with the joint table and a proper eNB implementation can get sufficient benefits including capability of multiplexing between Rel-14 UEs and legacy UEs as well, the current working assumption should be confirmed.
Regarding the FFS issue on whether this is also applicable to SPS-RNTI, our view is that it seems necessary to be determined by aligning with the other FFS issue on whether inter-subframe hopping is supported or not, which is discussed together below.
Proposal 1: Working assumption on Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space is confirmed.
It needs to be determined which type of comb should be used when PHICH NACK is received triggering for retransmission or when SPS PUSCH is scheduled, as an issue of whether to allow inter-subframe hopping or not. One way is to use the same comb type as the initial transmission or as in activation DCI, and another would be using a different comb type by a pre-defined varying pattern which supports inter-subframe hopping. Note in the legacy specification, CS hopping is supported, but OCC hopping is not supported. Considering this legacy behavior, it seems unclear why comb hopping is necessary in consideration that OCC hopping is still not supported.
Proposal 2: It seems sufficient to use the same comb type as the initial transmission or as in activation DCI for SPS, to be applied to the subsequent PUSCH transmissions.
3. Conclusion
In this contribution, we discussed uplink DMRS enhancements to support more than two orthogonal DMRS with partially overlapping BWs allocation. The proposals based on the discussion are given below:
Proposal 1: Working assumption on Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space is confirmed.
Proposal 2: It seems sufficient to use the same comb type as the initial transmission or as in activation DCI for SPS, to be applied to the subsequent PUSCH transmissions.
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