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[bookmark: _Ref178064866]Discussion
In RAN1#90b and the subsequent email discussion [90b-NR-13], the following working assumption and agreement was made respectively.
Working Assumption: (RAN1#90b)
· 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

Agreement: (Email discussion [90b-NR-13])
· 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 bit width 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 discuss the open issue on Nmax, i.e., the maximum bit width of the CSI request field in DCI.
Discussion
As shown in the above agreement, combinations of CSI report settings and aperiodic CSI-RS resource sets for channel or interference measurement are jointly triggered by the N-bit CSI request field in DCI. The report settings and resource sets can be on one or more component carriers (CC). A key point is that the bit width N of the CSI request field in DCI is configurable, taking a value in the following range: {0,1,2, …, Nmax} where the value of Nmax is still FFS (to be decided in RAN1#91). Clearly, for a fixed number of report/resource set combinations, the smaller the value of Nmax, the more often MAC-CE signalling will be required to down-select combinations that will fit within the configured size of the CSI request field. Conversely, the larger the value of Nmax, the less often MAC-CE signalling will be needed. The tradeoff is thus DCI overhead vs. latency in CSI report/resource triggering.
Based on this agreement, the remaining issue to settle is the maximum size of the CSI request field, taking into account carrier aggregation and MIMO aspects. For reference, in LTE, the bit width of the CSI request field can be between 2 1 – 5 bits where the larger number of bits is useful for supporting combinations of aperiodic CSI-RS and multiple component carriers (CC) (maximum 32 supported).
To try and understand what would be a suitable starting point for NR, we performed an analysis of the DCI signalling overhead required for two particular configurations of the agreed CSI framework consisting of multiple report settings, resource settings, and resource sets in [1]. We chose two more demanding use cases in terms of a large number of report settings and a larger number of resource sets. The first use case was a beam management use case in which multiple CSI-RS resource sets are configured, and depending on the beam management procedure executed (P1, P2, or P3), a different report setting is selected jointly with a particular CSI-RS resource set. The second use case was a multi-TRP case (4 TRPs) with multiple report settings and many resource sets, although in this use case only report settings are dynamically triggered.
For these use cases, we found that a DCI field with 3 bits would be a reasonable starting point for dimensioning the CSI request field. This is in the same range as LTE (1 to 5 bits). While this analysis stressed the number of report settings and resource sets, it did not consider carrier aggregation. We note that in NR, the same maximum number of component carriers as LTE has been agreed, namely 32. Hence, to be on par with LTE it would seem reasonable to allow up to at least 5 bits. The more bits that are allowed, the more flexibility there is in forming combinations of report settings, resource sets, and component carriers.
[bookmark: _GoBack]Another aspect to consider, however, is that NR will likely support new and enhanced use cases, such as more use of MU-MIMO which may further enlarge the number of report settings and resource sets when one considers multiple reporting hypotheses for the purposes of co-scheduling users. Due to dense deployments, and the interference they introduce, multi-TRP with interference co-ordination (CoMP) becomes more attractive. We found in [1] that the number of report and resource settings in the CSI framework scales linearly with the number of TRPs, and in that analysis we only considered 4 TRPs. In very dense deployments, co-ordination among more TRPs may be beneficial. Hence, to allow some room for forward compatibility, we believe that supporting up to 6 bits would be a reasonable target. It is important to note that the CSI request field does not need to have up to Nmax  bits in the fallback DCI (which should be kept to as small size as possible). Hence a 6-bit CSI request field would only be used for the general (non-fallback) DCI formats. We also stress that Nmax = 6 bits is the maximum bit width of the CSI request field. As agreed previously, the bit width N is configurable, hence with this proposal, the configuration options will be amongst {0,1,2,3,4,5,6} bits.
[bookmark: _Toc498713868]The bit width N of the CSI request field in non-fallback DCI is RRC configurable in the range {0,1,2, … Nmax } where Nmax = 6 bits.
Conclusions
In this contribution we made the following proposal:
Proposal 1	The bit width N of the CSI request field in non-fallback DCI is RRC configurable in the range {0,1,2, … Nmax } where Nmax = 6 bits.

References
[bookmark: _Ref490080452]R1-1720743, “Signaling overhead analysis,” Ericsson, RAN1#90b, October 2017.


	1/2	
