	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #87	R1-1612431
Reno, USA, 14th – 18th November 2016
[bookmark: Source]Agenda item:	6.2.2.4.3
Source: 	Samsung
Title: 	Remaining details for UL DMRS enhancement for eFD-MIMO 
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
According to the RAN1#86b, the following issues are to be resolved for UL DMRS. 

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. 

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.  

This contribution shows Samsung views on the DMRS enhancements on those pending isses. 
Discussions
For inter-cell interference randomization, sequence and sequence group hoping mechanisms are available in the current LTE UL DMRS. On top of this, the potential gains that can be achieved from comb hopping are likely to be limited. Based on the results available from the contributions submitted to RAN1#86b, the potential gain obtained with comb hopping is about 1 dB in MSE in link-level simulations. The MSE dB gain at relative low MSE typically does not translate into BLER gain, and hence the practical gain that can be achieved with the comb hopping is questionable. Hence, it is proposed not to adopt comb hopping in Rel-14. 
Proposal 1: Comb hopping is not supported in Rel-14.
Three candidates are available for the IFDMA mapping table from RAN1#86b, which can be found respectively in Tables 1, 2 and 3 below. Among these alternatives, Alt 2 is less preferred because it does not allow full scheduling flexibility when IFDMA is configured. Between Alt 1 and Alt 3, Alt 1 is preferred, because Alt 1 allows 4 UEs multiplexed with the same IFDMA offset to have 4 maximally separated CS. 
Proposal 2: Alt 1 shall be adopted in Rel-14 for DMRS indication table. 
Table 1. Alt 1
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Table 2. Alt 2
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Table 3. Alt 3
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Conclusions 
1 
2 
This contribution discusses the remaining issues related to UL DMRS and made the following proposals.
Proposal 1: Comb hopping is not supported in Rel-14.
Proposal 2: Alt 1 shall be adopted in Rel-14 for DMRS indication table. 
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