Page 1

3GPP TSG RAN WG1 Meeting #87
               











R1-1611980
Reno, USA 14th - 18th November 2016
Source: 
Intel Corporation 
Title:
Views on the remaining details of QCL
Agenda item:
    7.1.3.2
Document for:
Discussion and Decision
1 Introduction
In RAN#86 and RAN#86bis meetings, several issues related to QCL for DM-RS and CSI-RS antenna ports were agreed for further study.
	Agreements:
· The following QCL assumptions for DM-RS antenna ports in NR are for further study

· …

· QCL among DM-RS antenna port groups
· QCL across scheduled PRBs for DM-RS antenna port
· …

Agreements:
· FFS:

· QCL between CSI-RS antenna ports within one CSI-RS resource

· All ports are QCL-ed

· Not all ports are QCL-ed

· QCL between CSI-RS antenna ports within two or more CSI-RS resources


In this contribution we provide our views on some of the remaining QCL issues mentioned above related to DM-RS and CSI-RS antenna ports.
2 Discussion on remaining details of QCL
QCL for DM-RS antenna ports
In RAN1#86bis it was agreed that NR should support QCL assumption where not all DM-RS antenna ports are QCL with each other. One of the open aspect of such QCL assumption is whether QCL should be introduced across some of the DM-RS antenna port denoted as QCL-ed DM-RS antenna port group. The possible reason to introduce grouping of DM-RS antenna ports is support of the transmission in NR using one or multiple beams, where the transmission from each beam can be made using orthogonal polarizations. In this case, it is expected that the DM-RS antenna ports associated with the same beam but different polarizations should on average experience the same channel statistics such as average delay, delay spread, Doppler spread, Doppler offset, average gain, mean angle-of-arrival and angle-of-arrival spread. In this case the processing at the UE side and possible QCL with other RS can be simplified by grouping of DM-RS antenna ports into DM-RS antenna ports groups, where the number of DM-RS antenna ports in each group is at most 2.
Proposal:

· NR should support QCL configuration, where DM-RS antenna ports within DM-RS antenna port groups should be QCL-ed with each other, but DM-RS antenna ports for different DM-RS antenna port groups are not QCL-ed with each other
· The number of DM-RS antenna ports in each DM-RS group is at most 2
Another aspect of QCL for DM-RS antenna ports is whether the same DM-RS antenna port transmitted in different PRBs within the resource allocation should be QCL-ed with each other. One of the possible use case of using not co-located DM-RS antenna port is support of the frequency selective dynamic point selection, where the PRBs can be flexibly transmitted from different TRPs. On the other hand, support of such flexible selection of the TRP can be also achieved by using two or more non-overlapping resource allocations (RS) where each resource allocation can be associated with different DM-RS antenna ports as illustrated in Figure 1. 
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Figure 1: Support of frequency selective DPS using two non QCL-ed DM-RS antenna ports and two non-overlapping resource allocations
It can be seen that transmission on the PRBs from two TRPs can be achieved by using non QCL-ed DM-RS antenna ports and association of non-overlapping resource allocation with each DM-RS antenna port. In this case all scheduled PRBs corresponding to the DM-RS antenna port can be assumed as QCL-ed. Summarizing the discussion above the following proposal can be made.
Proposal:

· DM-RS antenna port should be QCL-ed across all PRBs of the scheduled PDSCH

· To support frequency selective DPS consider signalling of the different PDSCH resource allocations per DM-RS antenna port(s)

QCL for CSI-RS antenna ports
Similar to DM-RS antenna ports, QCL assumption for antenna port of CSI-RS resource should be decided in RAN1. At the same time support of QCL and non QCL antenna ports of CSI-RS is closely related to CSI feedback design and feasibility of using coherent JT processing across multiple TRPs/beams. More specifically, in Rel-11 LTE, support of coherent multiple TRPs transmission was problematic due to phase drifts in time and frequency for CSI-RS antenna ports that prevents from accurate co-phasing of the channels corresponding to different beams. Considering this, it is proposed to decide the QCL aspect for CSI-RS antenna ports together with design of the CSI feedback considering LTE study as a starting point. 
Proposal:

· The QCL for antenna ports of CSI-RS resource should be decided together with the design of the CSI feedback
3 Summary

In this contribution we provide our views on some of the remaining QCL issues related to DM-RS and CSI-RS antenna ports. The following proposals were made:
· NR should support QCL configuration, where DM-RS antenna ports within DM-RS antenna port groups should be QCL-ed with each other, but DM-RS antenna ports for different DM-RS antenna port groups are not QCL-ed with each other
· The number of DM-RS antenna ports in each DM-RS group is at most 2

· DM-RS antenna port should be QCL-ed across all PRBs of the scheduled PDSCH

· To support frequency selective DPS consider signalling of the different PDSCH resource allocations per DM-RS antenna port(s)

· The QCL for antenna ports of CSI-RS resource should be decided together with the design of the CSI feedback
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