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1 Introduction
In the RAN#68 plenary meeting, a work item on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE was approved [1]. One of the objectives of the work item is to specify support of additional ports for DM-RS targeting higher dimension MU-MIMO. In this contribution, we provide our views on the required specification changes to support this enhancement.
2 Discussion
In Rel-10 DM-RS was introduced to support SU-MIMO transmission with up to 8 MIMO layers. MU-MIMO support is also provided by using two types of DM-RS multiplexing – with orthogonal and non-orthogonal DM-RS ports. Orthogonal DM-RS multiplexing is supported only for downlink transmission with maximum of one MIMO layer and achieved by using DM-RS ports 7 or 8 for the paired UEs. Non-orthogonal DM-RS multiplexing is supported for downlink MIMO transmission with maximum of two MIMO layers and provided by using nSCID values 0 and 1 for DM-RS antenna ports 7, 8 and 7-8. 
In accordance to the Rel-13 WID objectives, DM-RS should support additional DM-RS ports for MU-MIMO. More specifically, orthogonal and non-orthogonal DM-RS multiplexing should be extended to support higher order MU-MIMO. Given that orthogonal DM-RS multiplexing is already supported for downlink transmission with single MIMO layer and support of 4 Rx antennas at the UE is considered in Rel-13, the support of orthogonal and non-orthogonal DM-RS enhancement should be provided mainly for higher transmission ranks per UE. More specifically, signalling of DM-RS antenna ports 9-10 with nSCID = 0 and 1 should be supported to enable orthogonal DM-RS multiplexing for downlink transmission with two MIMO layers. In addition, support of non-orthogonal DM-RS antenna port multiplexing for 3 and 4 MIMO layers should be specified using nSCID = 0 and 1.
An example of the possible antenna port(s), scrambling identity and number of layer indication in accordance to the proposal above is provided in Table 1, where the number of bits for the field indicating antenna port(s), scrambling identity and number of layer indication is kept the same as in the Rel-10 definition.
Table 1: Alterative antenna port(s), scrambling identity and number of layers indication tables
	One Codeword:

Codeword 0 enabled,

Codeword 1 disabled
	Two Codewords:

Codeword 0 enabled,

Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	1 layer, port 7, nSCID=0
	0
	2 layers, ports 7-8, nSCID=0

	1
	1 layer, port 7, nSCID=1
	1
	2 layers, ports 7-8, nSCID=1

	2
	1 layer, port 8, nSCID=0
	2
	2 layers, ports 9-10, nSCID=0

	3
	1 layer, port 8, nSCID=1
	3
	2 layers, ports 9-10, nSCID=1

	4
	2 layers, ports 7-8 or 9-10
	4
	3 layers, ports 7-9, nSCID=0

	5
	3 layers, ports 7-9
	5
	4 layers, ports 7-10, nSCID=0

	6
	4 layers, ports 7-10
	6
	3 layers, ports 7-9, nSCID=1

	7
	Reserved
	7
	4 layers, ports 7-10, nSCID=1


Enabling of the alternative antenna port(s), scrambling identity and number of layer indication per Table 1 can be facilitated by using higher layer configuration similar to higher layer configuration of the alternative MCS table specified in Rel-12 for 256QAM. Configuration of the alternative table should be applicable to both TM9 and TM10, where for TM9 enabling should be facilitated per cell and for TM10 per different PQI state to support dynamic point switching to eNB with FD-MIMO antenna configuration. 
To further improve the performance of non-orthogonal DM-RS multiplexing, PRB bundling size should be further increased [2]. Given that FD-MIMO beamforming substantially reduces the frequency selectivity of the channel, the larger PRB bundling size may be exploited to improve the channel estimation performance. The increased PRB bundling size may also facilitate introduction of the additional orthogonal DM-RS ports for the next releases. 

3 Summary

In this contribution we provided our views on the support of the additional DM-RS ports. Based on the discussion the following proposals were made:

Proposals:

· DM-RS enhancement for MU-MIMO should be provided mainly for higher transmission ranks per UE and should be applicable for both orthogonal and non-orthogonal DM-RS
· DM-RS enhancement should be supported by configuring alternative antenna port(s), scrambling identity and number of layer indication table using higher layer signalling and by keeping the DCI field size

· DM-RS enhancement should be applicable to TM9 and TM10, where for TM9 configuration is per cell and for TM10 per PQI state
· Consider to increase PRB bundling size 
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