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1. Introduction

In RAN1#86bis meeting, the following agreements are made on beamformed CSI-RS enhancements:
Agreements:
· For activation/release mechanism:

· MAC CE is used to signal the choice of N out of K RRC-configured CSI-RS resources

· The value of N is configurable via higher-layer signalling and upper bounded by a UE capability parameter Nmax

· Nmax for aperiodic and multi-shot periodic CSI-RS can be different.

· When K ≤ 2, N=K; else (when K > 2) N = {1, 2, …, min(4,K)}

· Note: If the above value of N exceeds Nmax, N = Nmax is used instead.

· Note: Activation/release mechanism is skipped for aperiodic CSI-RS when  K = 1 or N
· The above MAC-CE-based activation/release mechanism is used for both aperiodic and “multi-shot” CSI-RS.

Agreements:
· Down select the value for X/Y for MAC CE based activation/release mechanism from (RAN1#87)

· Alt1. X=Y=4 ms

· Alt2. X=Y=8 ms

· Note: For both aperiodic and “multi-shot” CSI-RS

In this contribution, we discuss remaining details on beamformed CSI-RS for eFD-MIMO based on the above agreements. Note that issues on rate matching and QCL are discussed in [1] and [2], respectively.
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.
On another remaining issue for down-selecting a value for X/Y for the MAC CE based activation/release mechanism, between Alt.1 of “X=Y=4 ms” and Alt.2 of “X=Y=8 ms”, we slightly more prefer to take “X=Y=4 ms” for both aperiodic and multi-shot NZP CSI-RS. It is because this mechanism is totally different from what had been defined for CA Scell activation/deactivation mechanisms, for which relatively larger latency on the Scell activation/deactivation is expected compared to what we are discussing here on aperiodic and multi-shot CSI-RS activation/deactivation. Therefore, Alt.1 of “X=Y=4 ms” seems sufficient in consideration that this behavior is for RRC-connected UEs only.
Proposal 2: Alt.1 of “X=Y=4 ms” is preferable for the MAC CE based activation/release mechanism for aperiodic and multi-shot NZP CSI-RS.
3. Conclusion
In this contribution, we discussed a few 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: Alt.1 of “X=Y=4 ms” is preferable for the MAC CE based activation/release mechanism for aperiodic and multi-shot NZP CSI-RS.
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