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Introduction
In RAN1#90bis and the follow up thread NR-13, the following agreements on CSI-RS resource activation were made [1]: 
	Working Assumption:
· Aperiodic CSI-RS is triggered by RRC+DCI or RRC+MAC-CE+DCI
· If number of RRC configured resource sets across all CCs is less than 2N, RRC+DCI is used.  Otherwise, RRC+MAC-CE+DCI is used.
· FFS on the value of N
· The triggering is done per CSI-RS resource set

Agreements: Confirm the working assumption with the following refinement 
· N = {0, 1, 2, …, Nmax}  is configurable via RRC signaling 
· Decide in RAN1#91 the value of Nmax from one of {3,4,5,6,7,8} taking into account both carrier aggregation and MIMO aspects 
· Note: N is the bitwidth of a CSI request field in DCI which includes signaling at least the triggering of CSI report setting(s) and/or aperiodic CSI-RS resource set(s) for channel and/or interference measurement on one or more CCs. 
· When the number of RRC configured CSI triggering states for the CSI request field Sc >2^N–1, MAC CE activation signaling maps the (2^N–1) code points of the CSI request field to a subset of the Sc RRC configured CSI triggering states. 
· If Sc <2^N, MAC CE activation does not apply 
· The first code point is mapped to “no CSI request” 




In this contribution, we present Samsung’s view on the open issues highlighted in yellow:
1. The value(s) of Nmax
2. Signaling design

The value(s) of Nmax 
The number of code points associated with the CSI request field (2N – 1) is proportional to UE complexity since each of these code points is related to a CSI measurement for a particular CSI report (e.g. for a given CC or a link within a measurement setting) which a UE needs to monitor. Note that although the requested CSI is aperiodic, periodic monitoring and measurement for all the relevant hypotheses still need to be performed. 
Therefore, since the value of N is configurable within {0,1,…,Nmax}, Nmax is a UE capability. To decide Nmax, some prominent use cases which require a large number of flexibility are as follows:
· A-CSI reporting for multiple component carriers (cells): for CSI acquisition, each CSI-RS resource set contains one CSI-RS resource. In this case, Nmax is largely determined by the number of component carriers (cells) just as LTE.
· Beam reporting: for BM, each CSI-RS resource set contains multiple CSI-RS resources for the purpose of beam sweeping. Likewise, Nmax is largely determined by the number of component carriers (cells).
If the maximum number of component carriers (cells) is the same as LTE (32), it may be sufficient for NR (at least Phase I) to support the same maximum number of processes. Whether additional UE capability is supported (with smaller or larger Nmax) can be further discussed.

Proposal: Nmax is a UE capability defined as follows
· The capability of supporting Nmax = 5 is supported – analogous to LTE
· Discuss further whether additional UE capabilities of supporting Nmax = 3 or 7 are necessary 

Signaling design
With the provision for the N-bit DCI field to select one out of 2N CSI-RS resource sets, the MAC CE signaling indicates a size-2N subset of the RRC configured SC states (comprising the available CSI-RS resource sets totaled across all CCs/cells). This indication can be signaled as a size-SC bitmap. The value of N can either be explicitly configured (via RRC) or implicitly inferred from the number of non-zero components in the bitmap. The advantage of configuring the value of N explicitly is the ability to turn off the MAC CE signaling when 2N ≥ SC. 

Proposal: When 2N < SC, a size-SC bitmap is signaled via MAC CE to indicate the 2N selected CSI-RS resource sets.
· The value of N is RRC configured 

Conclusion
The following proposals are made:
· Nmax is a UE capability defined as follows
· The capability of supporting Nmax = 5 is supported – analogous to LTE
· Discuss further whether additional UE capabilities of supporting Nmax = 3 or 7 are necessary 
· When 2N < SC, a size-SC bitmap is signaled via MAC CE to indicate the 2N selected CSI-RS resource sets.
· The value of N is RRC configured 
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