
3GPP TSG RAN WG1 Meeting #86                                                                   R1-166443
Gothenburg, Sweden, August 22nd - 26th 2016


Source:	CATT
[bookmark: Title]Title:	On UL DMRS enhancement
[bookmark: Source]Agenda Item:	7.2.4.1.3
[bookmark: DocumentFor]Document for:	Discussion / Decision

Introduction
In RAN1#85, following agreements was made on UL DMRS enhancement:
 Agreements:
· UL DMRS Enhancement
· Specify enhancement on uplink DMRS to support (more than 2) orthogonal DMRS for MU-MIMO with partially overlapping BWs allocation, i.e. one of IFDMA with OCC2 or new DMRS sequence design

In this contribution we discuss these options on UL DMRS enhancement to support more than 2 orthogonal DMRSs for MU-MIMO with partially overlapping bandwidths and provide our views.
Discussion  

IFDMA with OCC2
This solution is simple and straight forward, for example with RPF=2, i.e., UL DMRS is mapped on every other subcarrier; the number of orthogonal UL DMRS can be doubled. Rel-14 UE with IFDMA UL DMRS can also be co-scheduled with legacy UEs, for example, one legacy UE uses one OCC out of two and the second OCC can be allocated to two Rel-14 UEs using two different RPF values as shown in figure 1. This scheme has less spec impact and requires less extra signaling.


Figure 1, example of one legacy UE and two Rel-14 UEs
One drawback of this scheme is restriction on resource allocation size as there is no DMRS sequence with the length less than 12 is currently defined in the LTE specification. Potential PHICH resource collision should also be considered when two UEs are configured with different RPF value but the same cyclic shifts and starting RB index. 

New DMRS sequence design
There are different variants within this option; below we discuss 3 sub-options of new DMRS sequence design to support more orthogonal DMRS for MU-MIMO.

Single DMRS sequence for the whole band
Generating DMRS sequence based on whole system bandwidth is a simple and straight forward solution which has less spec impact and less extra signaling required. However PAPR of the DMRS sequence may be different from the legacy DMRS sequence.

Common (larger than PUSCH) DMRS bandwidth for co-scheduled UEs
Figure 2 shows an example of common DMRS bandwidth where for some UEs PUSCH bandwidth is smaller than DMRS bandwidth. This solves the issue of non-orthogonality of DMRS sequence for partially overlapped bandwidth however it will increase extra physical layer signaling.


Figure 2, Common DMRS bandwidth

Splitting DMRS sequence for overlapping and non-overlapping PRBs
[bookmark: _GoBack]The scheme of splitting DMRS sequence for overlapping and non-overlapping PRBs was discussed in [2] however it will be complicated when multiple UEs are scheduled randomly. For example, as shown in figure 3 below there are 4 UEs being co-scheduled with different bandwidths and different UEs having different parts of allocated PRBs are overlapped. It will be very complicated to signal these combinations and due to different DMRS sequences in different segments PAPR will also increase compared to single sequence.


Figure 3, DMRS sequence splitting

Conclusions
In this contribution, we discussed different options of UL DMRS enhancement. Considering the pros and cons we prefer simple solution for UL DMRS enhancement.
Proposal: Support either IFDMA with OCC 2 or single DMRS sequence for whole bandwidth scheme as UL DMRS enhancement in Rel-14. 
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