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1 Introduction

In RAN1#86bis meeting, the following FFS on IFDMA DMRS was list [1].

FFS until RAN1#87:

· Comb hopping is supported including inter-slot hopping and inter-subframe hopping
· Inter-slot comb hopping is dynamically indicated by UL DCI. 
· FFS on details of signalling design.

· Inter-subframe comb hopping, applying to initial transmissions and retransmissions and SPS, can be semi-statically configured by RRC signalling

· Support of both inter-slot and inter-subframe comb hopping is not precluded 
· Companies are encouraged to bring system level simulations to RAN1#87 to show the gain of comb hopping. 
In this contribution, the remaining details on uplink DMRS are discussed. 
2 Discussion on Comb hopping
For comb hopping, the main motivation is inter-cell interference randomization. For legacy UL DMRS, the inter-cell interference can be randomized through different root Zadoff-Chu sequence. For IFDMA DMRS, root Zadoff-Chu sequence remains an effective way to randomize inter-cell interference. The benefit of additional comb hopping is not clear. In case of heavy load, the frequency resource utilization is high. Comb hopping within RBs will not bring inter-cell interference randomization in frequency domain, since the same RBs are always loaded in neighbor cell. 
PUSCH frequency hopping is usually configured for frequency diversity. Intra and inter-subframe hopping can be configured. With PUSCH frequency hopping, comb hopping for UL DMRS seems unnecessary. The frequency randomization is usually RB level, instead of subcarrier level. The subcarrier level hopping within a RB will not bring enough inter-cell interference randomization. 

Besides, the introduction of comb hopping will bring additional complexity. Inter-slot comb hopping is not preferred, considering complexity and lack of benefit. For inter-subframe comb hopping, although the benefit remains unclear, the subframe level comb hopping can be semi-statically configured for initial transmissions, retransmissions and SPS. Less standard efforts and implementation complexity are needed.
As analyzed above, in our view, comb hopping for UL IFDMA DMRS will not bring benefits on inter-cell interference randomization. It requires more standard efforts and implementation complexity. It is preferred that at least inter-slot comb hopping is not supported for UL IFDMA DMRS in Rel-14.

Proposal: Inter-slot comb hopping is not supported for IFDMA DMRS in Rel-14.
3 Conclusion

In this contribution, the comb hopping for IFDMA DMRS is discussed.  Considering the unclear benefits and additional complexity, it is proposed not to support inter-slot comb hopping for IFDMA DMRS in Rel-14. 
Proposal: Inter-slot comb hopping is not supported for IFDMA DMRS in Rel-14.
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