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1 Introduction
In RAN1#88bis meeting it was agreed to further study the issue of PDSCH RE mapping and resource allocation for NC-JT operation.

	Agreements:
· NC-JT is supported at least for TM10 

· FFS on applicability of subset of enhancements on TM9

· UE can be indicated whether to assume that DM-RS antenna ports associated across different CWs received at UE are QCL-ed with each other wrt to all QCL parameters

· NC-JT is supported by the following DCI signalling per each CW

· QCL
· FFS: Add PQI bits or Re-interpret existing PQI bits
· FFS:PDSCH RE mapping

· FFS: Resource allocation


In this contribution we provide our views on the FFS issue.

2 Discussion
PDSCH REs mapping
In LTE PDSCH REs mapping set is configured using RRC signalling and includes the following parameters:

· CRS shift

· Number of CRS ports

· MBSFN subframe configuration

· ZP CSI-RS configuration

· Control channel starting symbol

Depending on the transmitting TP, the serving cell can dynamically indicate one PDSCH REs mapping set among four configured that will be used by all MIMO layers. For non-coherent JT CoMP, it is assumed that different TPs may simultaneously transmit different signals (MIMO layers) to the UE. In this case the existing control signalling framework is not flexible enough to support non coherent JT transmission. More specifically, the coordinating TPs may send sets of MIMO layers, where PDSCH RE mapping in each MIMO layer set  / DM-RS antenna port group may have its own PDSCH REs mapping pattern. To support such scheme a more flexible control signalling should be considered to provide PDSCH REs mapping indication for each MIMO layer set / DM-RS antenna port group independently. For example, the configuration of the PDSCH RE mapping for each PQI state can be extended by including the up to two PDSCH RE mapping sets one for each MIMO layer sets. 

It should be noted that for the above solution each MIMO layer set may experience interference from CRS transmitted by the neighbouring TPs. Such CRS interference on can be easily handled by CRS-IC receiver already supported in RAN4 tests for Rel-11 CoMP schemes.

It should be also mentioned that alternative approach for PDSCH RE mapping around all CRS antenna ports of both cells is not desired due to the following reason

· Reduced spectral efficient transmission of PDSCH due to additional overhead

· Mismatched interference measurements for non TM10 UEs for CSI and demodulation 
Proposal:

· For each PQI state introduce up to two PDSCH REs mapping sets for different MIMO layer sets
· Consider CRS-IC receiver for NC-JT already supported by RAN4 for Rel-11 CoMP

· PDSCH RE mapping around all CRS of TPs should not be considered due to increased overhead and interference measurement mismatch for non-TM10 UEs
Resource allocation 
It should be noted that the resource allocation corresponding to different MIMO layer set may not be aligned with each other. For example, to support frequency selective dynamic point selection (DPS) the resource allocation for one set of MIMO layer set corresponding to the first TP and resource allocation for another set of MIMO layers could be different. To support such transmission scheme the resource allocation information can be also provided per MIMO layer set. To evaluate the performance benefits of the frequency selective DPS, a system level simulations were carried out for CoMP scenario C with FTP traffic model.
Table 1: Performance of frequency selective DPS (NC-JT with non-overlapping resource allocations)

	Offered load (Mbps)
	Conventional non CoMP
	Non-frequency selective DPS/DPB
	Frequency selective DPS/DPB

	5 (( = 0.3 s-1)
	31.55 (0%)
	31.66 (+0.3%)
	32.09 (+2%)

	11.7 (( = 0.7 s-1)
	21.4 (0%)
	22.71 (+6%)
	23.02 (+7.6%)

	18.2 (( = 1.1 s-1)
	14.21 (0%)
	15.55 (+9.4%)
	16.12 (+13.4%)

	24.7 (( = 1.5 s-1)
	9.32 (0%)
	10.69 (+14.7%)
	11.29 (+21.1%)

	31 (( = 1.9 s-1)
	6.02 (0%)
	7.12 (+18.3%)
	7.56 (+25.6%)


It can be seen from the results in Table 2 that frequency selective DPS provide performance improvement over non frequency selective DSP supported by Rel-11 CoMP. however the gains are moderate.

Summary
In this contribution we provide our views regarding the need of PDSCH RE mapping and resource allocation indication enhancements. The following proposals were made:
· For each PQI state introduce up to two PDSCH REs mapping sets for different MIMO layer sets
· Consider CRS-IC receiver for NC-JT already supported by RAN4 for Rel-11 CoMP

· PDSCH RE mapping around all CRS of TPs should not be considered due to increased overhead and interference measurement mismatch for non-TM10 UEs
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