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1. Introduction

In RAN1 #86 and #87 meetings, following working assumption and email conclusions are made on beamformed CSI-RS enhancements, which have further remaining issues for this meeting:
	Working Assumption:

Working Assumption will be confirmed in RAN1#88 if benefit is confirmed compared to using periodic NZP CSI-RS and significant problems are not identified. 

· In TM10, activation/deactivation of an NZP CSI-RS with subframe_config can be configured with UEs configured with QCL Type B, where
· NZP CSI-RS configured for activation/deactivation can be indicated in PQI for QCL purposes, and follow legacy QCL assumption. 
· UE does not expect to receive PQI indication before receiving Ω (>1) activated NZP CSI-RSs from an NZP CSIRS activation. FFS on Ω – send an LS to RAN4 to ask for their advice.
· UE does not expect that a PQI indication is received which indicates a deactivated NZP CSI-RS. FFS the spec impact.
· Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.
According to the email discussion [86b-12] on aperiodic CSI-RS related signaling design to indicate transmission of 1 out N CSI-RS resources, there are 4 options as shown below:

o   Alternative 1: Reuse A-CSI request field and add more bit(s) if necessary

o   Alternative 2: Reuse CS field

o   Alternative 3a: Introduce a new DCI field with ceil(log2(N)) additional bits

o   Alternative 3b: Introduce a new DCI field with 2 additional bits


In this contribution, we discuss remaining details on beamformed CSI-RS for eFD-MIMO based on the above working assumption and email conclusions. 
2. Discussion 
Aperiodic CSI-RS
On remaining issue regarding aperiodic CSI-RS is signaling design to indicate transmission of 1 out N CSI-RS resources. According to the email discussion [86b-12], there are 4 options as shown below:

o   Alternative 1: Reuse A-CSI request field and add more bit(s) if necessary

o   Alternative 2: Reuse CS field

o   Alternative 3a: Introduce a new DCI field with ceil(log2(N)) additional bits

o   Alternative 3b: Introduce a new DCI field with 2 additional bits
We prefer Alt1 or Alt3 because it does not reduce scheduling flexibility by adding few bits in UL grant DCI. If A-CSI request field is not enough considering CA and multiple CSI processes, we can consider 1 or 2 bits extension and additionally define 1 out of N selection in A-CSI request field by RRC signaling. Meanwhile, our major concern on Alt2 is losing scheduling flexibility in UL-MIMO. For example, if N is 4, after selecting one out of N, only two CS values are available to each UE. As a result, the maximum number of orthogonal MU-MIMO UEs, to which the same selection is indicated, is reduced by 1/4.
Proposal 1: Alt 1 or 3 should be supported to select one out of N aperiodic CSI-RS resources.
Relaxation for A-CSI reporting on Aperiodic CSIRS

Since Aperiodic CSIRS are transmitted on A-CSI triggering instance, channel measurement and calculation starts from triggering instance, resulting in increasing UE complexity compared to conventional A-CSI reporting for periodic CSIRS. One simple solution to address this issue is to define UE capability for the maximum number of CSI processes for one A-CSI trigger. Alternatively, similar with the current relaxation method for A-CSI reporting, processing budget for A-CSI calculation is defined and UE does not update A-CSI which is triggered over processing budget.
QCL for multi-shot CSI-RS
On another remaining issue on QCL for multi-shot CSI-RS, the working assumption should be confirmed since the working assumption has a clear benefit compared to reverting the working assumption which means “multi-shot” CSI-RS functionality will not be configured for UEs configured with QCL Type B. Since multi-shot NZP CSI-RS can be regarded essentially the same as the legacy periodic NZP CSI-RS once the multi-shot CSI-RS has been activated in a sufficient time period, we don’t see critical reasons to exclude this benefit and the whole functionality of multi-shot NZP CSI-RS only for UEs configured with QCL Type B. 
Although there may exist more optimized operations to be utilized for QCL purpose, the working assumption at least provides UE-side complexity reduction and network-side flexibility compared to other possible alternatives if any, since the UE can only consider activated NZP CSI-RS resources in PQI field for QCL usages, and how to configure PQI state descriptions by RRC is up to the network in order for efficiently utilizing the features which the working assumption provides. At least with the above reasons, there seems no critical issues to make the system break down when confirming the working assumption, so that the working assumption should be confirmed, with determining the value of Ω based on RAN4’s suggestion. 

Proposal 2: The working assumption on multi-shot NZP CSIRS to be used for QCL purpose for UEs configured with QCL Type B should be confirmed.
3. Conclusion
In this contribution, we discussed remaining issues on beamformed CSI-RS for eFD-MIMO. Following proposals are given based on the discussions:
Proposal 1: Alt 1 or 3 should be supported to select one out of N aperiodic CSI-RS resources.
Proposal 2: The working assumption on multi-shot NZP CSIRS to be used for QCL purpose for UEs configured with QCL Type B should be confirmed.
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