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1. Introduction

The work item on elevation beamforming and full dimension MIMO was approved in the 3GPP RAN#68 meeting [1]. The RS enhancement for FD MIMO is described below:

· Specify enhancements on reference signal in the following areas [RAN1]

· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping 
· Beamformed CSI-RS

· SRS capacity improvement

· Support for SRS transmission with 4TX antennas as a second priority

· Support of additional ports for DMRS targeting higher dimensional MU-MIMO
· The maximum number of DMRS ports that a UE may be able to receive is kept as 8
In RAN1 #82 meeting, alternatives for DMRS enhancement were discussed with the following working assumption for further discussion:
Working Assumption subject to resolution of signalling and power imbalance issues:

· Alt.1, i.e., OCC=4 and 12REs  for higher order MU-MIMO transmission is supported with the following ports

	Ports for MU transmission 
	OCC 

	Port 7(’) (detailed naming FFS)
	[1 1 1 1] 

	Port 8(’)
	[1 -1 1 -1] 

	Port 11
	[1 1 -1 -1] 

	Port 13
	[1 -1 -1 1]


Solutions for signalling and power imbalance should be submitted for RAN1#82bis. 

In this contribution, we discuss the details of DMRS design to support higher order MU-MIMO based on the current working assumption.
2. Discussion
2.1. Solution for power imbalance among DMRS symbols
If Alt.1 (OCC length=4 and 12 DMRS REs) is supported for higher order MU-MIMO, the resource efficiency as well as performance of DL MU-MIMO can be ensured. However, as pointed out in [2], if legacy DMRS ports set with 4 OCC and 12 REs {e.g. port 7,8,11,13 or port 7,8,12,14} for SU-MIMO is reused for MU-MIMO, there would be power imbalance of around 1dB on the 4 DMRS symbols. To solve this problem, a simple method is some modification to the legacy OCC. Assuming that DMRS ports {7’, 8’, 11’, 13’} are used for higher order MU-MIMO, then either of the two alternatives in Table 1 can be applied as the OCC and the average power on the DMRS symbols can be balanced. Compared to the legacy OCC, the OCC for port 7, 8 is maintained, and OCC for one of the ports 11 and 13 is reversed. The specification impact and increase on UE complexity can be minimized via this method.
Table 1: Alternatives to avoid power imbalance via OCC
	Ports for higher order MU-MIMO
	OCC Alt.1
	OCC Alt.2

	Port 7’
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	Port 8’
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	Port 11’
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	Port 13’
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Proposal: The OCC in Table 1 is used for higher order MU-MIMO to avoid the power imbalance. 

2.2. UE assumption on OCC length
In Rel-12, UE could assume OCC=2 during the channel estimation if only DMRS ports 7 and/or 8 is configured. If OCC=4 based higher order MU-MIMO is introduced and ports 7, 8 is reused, UE may assume OCC=2 or OCC=4 during channel estimation. If UE always assumes OCC=4 for ports 7 and 8, there would be unnecessary performance loss if no other ports are scheduled in the same resources. Also, assumption of OCC=2 at UE would be harmful if more than 2 UEs are multiplexed in the same resource. Since the multi-user scheduling is transparent to UEs, a UE can’t determine the reasonable OCC length by itself. eNB should provide the information to indicate which OCC length should be used. Considering the MU scheduling is dynamic, the DMRS ports for legacy MU-MIMO and higher order MU-MIMO can be separately indicated via DL DCI. If UEs is indicated to use the DMRS ports for higher order MU-MIMO, e.g. ports {7’, 8’, 11’, 13’}, then OCC=4 is always assumed during channel estimation on corresponding ports. The legacy UE behavior is maintained if legacy ports 7, 8 are configured. The detail of DL signaling design for DMRS port indication can be found in [3]. 
Proposal: DCI signaling is used to distinguish OCC = 2 and OCC = 4 in the new transmission mode. 
Proposal: UE always assumes OCC length of 4 during channel estimation on the DMRS ports for higher order MU-MIMO.
3. Conclusion 
In this contribution, we discuss the remaining issues of current working assumption for higher order MU-MIMO. Based on Alt.1, the solutions for power imbalance and ambiguity of OCC length for channel estimation are provided. Our proposals are summarized as:
Proposal: The OCC in Table 1 is used for higher order MU-MIMO to avoid power imbalance.
Proposal: DCI signaling is used to distinguish OCC = 2 and OCC = 4 in the new transmission mode. 

Proposal: UE always assumes OCC length of 4 during channel estimation on the DMRS ports for higher order MU-MIMO.
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