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Introduction
As mentioned in [1], one aspect of the CSI framework for LTE that will carry-over to NR is the need for managing the RS overhead used for CSI acquisition. For example, for UE specific beamforming with Class B (beamformed) CSI-RS and a large number of UEs, RS overhead and/or RS resource exhaustion can become a problem. To alleviate this issue, we propose designing a framework from the start that allows sharing amongst different UEs of RS resources drawn from a pre-configured resource pool. In this contribution we elaborate on this proposal.
[bookmark: _Ref178064866]Discussion
In the evolution of LTE, one of the discussions has been around methods to manage CSI-RS overhead. One example where overhead can be an issue is for the scenario where UE-specific precoding is applied to the CSI reference signals and the number of simultaneously active users is large. In this case, each different UE will consume different CSI-RS resources in the time-frequency grid, thus causing the aggregate resource utilization to become large. Moreover, the CSI-RS resources available to a given user are configured through RRC which reduces flexibility in shifting resources between users, since resources for each user can be tied up for some time. One option is to RRC reconfigure users to release tied-up resources; however, frequent RRC reconfigurations are undesirable from a signalling load point of view.
To overcome some of these limitations we propose that a more dynamic design for NR be adopted that allows RS resources to be flexibly shared (shifted) amongst users.
[bookmark: _Toc456368932][bookmark: _Toc456604247]In order to manage RS overhead for CSI reporting in NR, strive to design a framework that allows dynamic RS sharing amongst UEs where the shared RS resources are dynamically selected and assigned to the UE from a pre-configured pool.
The proposed RS pooling concept is illustrated in Figure 1. On the left side of the figure, the green dots represent RS resources within the pool. A group of UEs is then RRC configured to be able to perform CSI measurement on the resources within the pool. In this way the pool is pre-configured. Over time, if there is a need, a different pool can be configured; however, it is envisioned that this would not need to be done frequently.
Once the pool is pre-configured, the process of triggering UEs to perform CSI measurements is dynamic, e.g., by way of L1 DL control information (DCI). As indicated in the middle of Figure 1, different UEs are requested to perform CSI measurement on different subsets of RS resources within the pool. To support different use cases, the subset definition should be flexible. For example, one use case is for one or more UEs to have non-overlapping subsets to support UE specific precoding (beamforming). A key aspect is that after a group of UEs is requested to perform measurements on a collection of RS resource subsets, the same resource subsets may be reused for a different group of UEs in a dynamic fashion.
Another use case is for two or more UEs to have partially or fully overlapping subsets, for example, to support beam selection or beam refinement. In this case, each UE would feedback an indicator for its preferred beam from a number of candidates (hypotheses). This is indicated by the red dots on the right side of Figure 1. Fully overlapping subsets translate to the UEs selecting amongst the same subsets of beams. Partially overlapping subsets translate to each UE selecting amongst a potentially different subset of beams, but with some overlap.
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[bookmark: _Ref456368795]Figure 1: RS pooling concept
Conclusions
[bookmark: _In-sequence_SDU_delivery]In this contribution we have proposed one way to manage RS overhead for CSI measurement in NR through dynamic sharing of RS resources amongst UEs where the resources are drawn from a pre-configured pool. The approach may be applied to either or both the DL and UL.
1. In order to manage RS overhead for CSI reporting in NR, strive to design a framework that allows dynamic RS sharing amongst UEs where the shared RS resources are dynamically selected and assigned to the UE from a pre-configured pool.
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