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1. Introduction
In RAN1 #87 meeting, the length-30 base sequence has been agreed to be obtained from ZC sequences of length-31 by truncating 1st element. Then there can be some remaining issues of the UL DMRS on comb hopping, the fall-back mechanism and the PHICH resource for IFDMA structure. In this contribution, we provide some discussions for the remaining issues.
2. Discussion 
Comb Hopping
According to the RAN1#86b agreement, IFDMA with repetition factor (RPF) 2 and 3dB power boosting is supported as UL DMRS enhancement, where different comb offsets can be allocated to different UEs so that more orthogonal DMRS sequences can be assigned to the UEs with partial overlapping bandwidth allocation. 
For IFDMA structure, the DMRS is transmitted on the subset of subcarriers, e.g. the subcarriers with even or odd indexes. Then channel frequency response of partial bandwidth can be derived, which may decrease the channel estimation (CE) accuracy under the frequency selective fading channel. Moreover, the interference observed in different subcarriers in the DMRS symbol could be different due to the IFDMA structure. The inter-subframe comb hopping could help to randomize the interference for different subframes. Thus the eNodeB could schedule different comb offsets in different subframes to enable the inter-subframe comb hopping. However in some cases, there could be no UL grant for each subframe, such as non-adaptive retransmission, SPS, and TTI bundling. So for these cases, there can be some benefit to support the comb hopping between each transmission. 
Proposal 1: inter-subframe comb hopping has benefit of interference randomization and therefore should be supported for Rel-14 UL DM-RS. 
Fall-back mechanism
It has been agreed that there could be two OCC/CS tables: one for the Rel-10 DMRS; the other for the Rel-14 DMRS, and 1 additional bit could be used to indicate the OCC/CS table. Then after RRC reconfiguration, if the UE is configured to support the Rel-14 DMRS, it could assume the DCI format should include this 1 additional bit. However during RRC reconfiguration, the eNodeB may not be able to schedule PUSCH transmission to the UE due to RRC ambiguity period. One possible way is to allow the new DCI format with 1 additional bit to be used for UE specific search space after the eNodeB knows that the UE has the configured/reconfigured Rel-14 DMRS and to always use the legacy DCI format with legacy Rel-10 DMRS in the common search space. Then during RRC reconfiguration it is possible to transmit PUSCH to the UE even during RRC ambiguity period.
Proposal 2: fall-back mechanism that the new DCI format for Rel-14 DMRS is transmitted in UE specific search space and the legacy DCI format is transmitted in the common search space should be supported.
PHICH resource determination
The PHICH resource is determined by the Cyclic Shift Field (CSF) and the starting RB index. Then there could be some PHICH resource collocation. Figure 1 illustrates the possible number of PHICH resource collision for a 20MHz system, where all the possible starting RB index and cyclic shifts for every co-scheduled UE pairs are considered and each UE is using rank 1 transmission. It can be observed that when the MU-MIMO dimension gets increased, the probability of PHICH resource collision is increased.

Figure 1: number of PHICH resource collision for different MU-MIMO dimension
To avoid the PHICH resource collision, which could happen more frequently as the number of co-scheduled UEs gets high, one possible way is to involve the 1 additional bit for OCC/CS table indication to jointly determine the PHICH resource. Then the PHICH resource  can be determined as follows.


Where  indicates the value of the additional bit and x can be pre-defined, e.g. x=8.
Observation 1: For higher order MU-MIMO the probability of PHICH resource collision is increased.
Proposal 3: PHICH resource should be jointly determined by the cyclic shift field, starting RB index and the 1 additional bit to indicate the OCC/CS table in DCI to provide more opportunities for the eNodeB to avoid PHICH resource collision.
3. Conclusions
In this contribution we present our views on IFDMA DMRS enhancement. From the discussion, we have proposed the following observations and proposals.
Observation 1: For higher order MU-MIMO the probability of PHICH resource collision is increased.
Proposal 1: inter-subframe comb hopping has benefit of interference randomization and therefore should be supported for Rel-14 UL DM-RS. 
Proposal 2: fall-back mechanism that the new DCI format for Rel-14 DMRS is transmitted in UE specific search space and the legacy DCI format is transmitted in the common search space should be supported.
Proposal 3: PHICH resource should be jointly determined by the cyclic shift field, starting RB index and the 1 additional bit to indicate the OCC/CS table in DCI to provide more opportunities for the eNodeB to avoid PHICH resource collision.
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