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1 Introduction
In RAN1#88bis meeting it was agreed to further study support of NC-JT for TM9. In this contribution we provide our views on the possible specification changes required for such TM9 enhancement.
2 Discussion
Comparing to TM10, TM9 is currently widely deployed in the LTE networks. It is therefore, essential to consider introduction of the NC-JT enhancements for TM9 as well to take advantage of NC-JT regardless of the deployed transmission mode. At the same it would be also beneficial to keep the number of changes small to reduce UE complexity, while making full NC-JT optimization only for TM10. 
QCL assumption
One of the essential enhancement required for NC-JT operation is new QCL assumption for DM-RS antenna ports, where two DM-RS antenna port groups should be introduced based on association of the corresponding MIMO layers with CWs. 
For the new QCL assumption, the antenna ports belonging to different DM-RS antenna port groups should not be QCL-ed wrt to all QCL parameters to support non-coherent transmission of the MIMO layers from different TPs. Due to such simultaneous transmission, MIMO layers in each groups, in general case, may experience different time and frequency offsets that may occur due to eNB implementation impairments or due to propagation difference on different links. In order to support proper time and frequency offset compensation in such scenarios, UE should be configured with the physical cell ID of the neighboring TP that may transmit additional MIMO layers in addition to the MIMO layers transmitted by the serving TP. The Cell ID information, can be used by the UE to derive the corresponding time and frequency offsets for the following compensation. Comparing to NC-JT support in TM10, new QCL assumption in TM9 doesn’t involve QCL assumption with multiple CSI-RS resources that can be used to reduce UE complexity.
PDSCH RE mapping

Similar to TM10, NC-JT for TM9 also requires enhancements to PDSCH RE mapping. In particular, due to different CRS shifts on the TPs and MBSFN subframe configurations, PDSCH RE mapping could be different for different DM-RS antenna port groups. 

One approach to support such enhanced PDSCH RE mapping is to introduce 2-bits PQI field for DCI Format 2C. That field can be used to dynamically indicate the PDSCH RE mapping (and possibly QCL) for different DM-RS antenna port groups. This approach, however, requires extra bits in the DCI, which is not always desirable. 
The other approach of supporting dynamic PDSCH RE mapping may rely on the use of the existing fields in DCI Format 2C for indication NC-JT transmission. For example, some of the existing states in the DM-RS antenna port indication table can be reused for that purpose as illustrated in Table 1. In particular the antenna port fields = 4, 5 ,6 or 7 can be used to indicate NC-JT transmission from two TPs with enhanced PDSCH RE mapping and non co-located DM-RS antenna port groups, while the antenna port indication fields = 0, 1, 2 and 3 can be used for fallback transmission scheme from single (serving) TP with common PDSCH RE mapping and co-located DM-RS antenna ports. 
Table 1: Antenna port(s), scrambling identity and number of layers indication table

	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
	3 layers, ports 7-9

	3
	1 layer, port 8, nSCID=1
	3
	4 layers, ports 7-10

	4
	2 layers, ports 7-8
	4
	2 layers, ports 7-8, nSCID=0 (NC-JT)

	5
	3 layers, ports 7-9
	5
	2 layers, ports 7-8, nSCID=1 (NC-JT)

	6
	4 layers, ports 7-10
	6
	3 layers, ports 7-9 (NC-JT)

	7
	Reserved
	7
	4 layers, ports 7-10 (NC-JT)


Summary
In this contribution we provide our views on the possible specification changes required to support NC-JT for TM9. It was proposed to introduce support of new QCL assumption and dynamic indication of PDSCH RE mapping / QCL with CRS in TM9 by using the existing states of the antenna port indication table without introduction of the extra signalling bits. 
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