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1. Introduction
In RAN1#86bis, most of the issues involved in UL DMRS have been agreed. The following remaining issues are to be decided in RAN1#87.
Agreements: 

FFS until RAN1#87:

· Comb hopping is supported including inter-slot hopping and inter-subframe hopping
· Companies are encouraged to bring system level simulations to RAN1#87 to show the gain of comb hopping. 
Conclusion:

CS/OCC/IFDMA Mapping Table:

· Down-select at RAN1#87 one solution from the two candidates on slides 6 & 7 in R1-1610591, or the table below Proposal 3 in R1-1608603,  for joint CS/OCC/IFDMA indication
· Note: if intra-subframe Comb hopping is supported, comb id or IFDMA configuration in the tables refers to comb id in slot #0 for two slots of a subframe. FFS comb id in the slot #1.  
In this contribution, we discuss the remaining details for uplink DMRS based on these conclusions.
2. Discussion 
2.1 Signaling for IFDMA
In order to minimize the impact to legacy UE and provide more flexibility by introducing IFDMA in Rel-14, it is preferred that Rel-14 UE can be configured by RRC signaling to enable IFDAM or not. Thus a new table for joint CS/OCC/IFDMA indication can be introduced in addition to the legacy table. One design case is given in Table 1 under the principle that using different comb index for adjacent CS values. For the Rel-14 UEs with the same OCC, different comb indices are utilized for adjacent CS. Therefore joint indication of CS/OCC/Comb can help to optimize the orthogonality of the DMRS sequences. 

Table 1 3-bit joint indication for CS/OCC/Comb

	Cyclic Shift Field in 

uplink-related DCI format [3]
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Proposal 1: Table 1 indicating cyclic shift/OCC/comb index jointly in uplink DCI should be supported for IFDMA.
2.2 Comb hopping
In Rel-10 of LTE, In order to support 2 orthogonal DMRS for MU-MIMO with partially overlapping BWs allocation by OCC in time domain, UE specific RRC signaling Disable-sequence-group-hopping is introduced to disable group hopping and sequence hopping of UL DMRS sequence between two slots in one subframe. In Rel-14, if IFDMA inter-slot comb hopping is introduced and configured to UE, OCC will be cannot applied to this UE, thus impact the number of orthogonal DMRS for MU-MIMO, which is collision with the motivation of introducing IFDMA. In addition, based on the simulation results in [1], it can be found that only up to 1 dB performance gain can be achieved from the inter-slot comb hopping. Since inter-slot comb hopping will impact the use of OCC and cannot provide obvious performance gain, we propose that inter-slot comb hopping should not be introduced in Rel-14. 
For inter-subframe comb hopping, it was declared that inter-cell interference randomization can be achieved by inter-subframe hopping [2]. However, the performance gain needs to be identified before it is introduced in Rel-14. 
Proposal 2: Inter-slot comb hopping should not be introduced in Rel-14 since it will impact the use of OCC and cannot provide obvious performance gain.
Proposal 3: The performance gain of inter-subframe comb hopping needs to be identified before it is introduced in Rel-14 .
3. Conclusion
In this contribution, we discuss the UL DMRS enhancements for Rel-14. From the above discussion, we have the following proposals:
Proposal 1: Table 1 indicating cyclic shift/OCC/comb index jointly in uplink DCI should be supported for IFDMA.
Proposal 2: Inter-slot comb hopping should not be introduced in Rel-14 since it will impact the use of OCC and cannot provide obvious performance gain.

Proposal 3: The performance gain of inter-subframe comb hopping needs to be identified before it is introduced in Rel-14 .
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