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1	Introduction
In the course of the Release 15 WI on NR, a framework comprising both SSB and CSI-RS based measurements and reporting has been agreed. This paper is aimed at proposing some modifications to the agreed reporting behaviour. Further details are disclosed in the following subsections.
2	Discussion
2.1	What kind of problem may arise
Based on the most up-to-date version of NR RRC specification [1], there may be up to 64 CSI-RS resources per frequency when no associated SS/PBCH is configured, going up to 96 when associated SS/PBCH is provided. Considering that there may be multiple neighbours (e.g. more than 10) the NW may not be able to configure the UE with so many distinctive measurements at once for the purpose of inter-cell mobility and reference signal tracking. Instead, just a subset of CSI-RS resources could be configured for a certain period of time. This, in turn, suggests that the list of CSI-RS resources might need to be periodically reconfigured, taking into account UE’s motion. Thus, both the UE and the network should efficiently react when CSI-RS resources require reconfiguration. 
Observation 1: [bookmark: _Ref517083220]CSI-RS and SS/PBCH measurement framework may be quite excessive with respect to the number of possibly measured reference signals. It is not likely to configure the UE at once with all reference signals to be tracked.
A simplified version of the likely SS/PBCH and CSI-RS relationship is depicted in Fig. 1. In the typical deployment, CSI-RSs and SS/PBCH will be overlapping in spatial domain. In our example, CSI-RS 1 and 2 are associated with SS/PBCH 1 whereas CSI-RS 3 and 4 are associated with SS/PBCH 2.
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[bookmark: _Ref516832498]Fig. 1: CSI-RS resources overlapping with SS/PBCH blocks 
The Rel-15 standardized behaviour does not restrict the UE to monitor CSI-RS resources, associated with SS/PBCH, if the corresponding SS/PBCH is not detected. However, if there is no associated SS/PBCH block configured then UE is required to measure configured CSI-RS resources.
2.2	Efficient use of SS/PBCH and CSI-RS for L3 mobility
We propose that the UE configured with CSI-RS based L3 mobility, with associated SSB (see parameter associatedSSB in [1]) will execute the reporting including SS/PBCH results - only for SS/PBCH results which are not associated with a configured CSI-RS or – if associated – then reporting shall occur when corresponding CSI-RS resources are not sufficiently detected. By saying “not sufficiently detected” we mean corresponding CSI-RSs are not received strongly enough (i.e. with low signal level/quality). This shall lead to not reporting somewhat redundant data, which may not provide additional knowledge at the network side, while causing signalling overhead. 
Proposal 1: [bookmark: _Ref517083234]UE can be configured to report the SS/PBCH results only if there are no corresponding measurements for CSI-RSs or when those are not received sufficiently strong.
The aforementioned principle can work for both periodic or event-triggered reporting. For example: the UE can be configured simultaneously to report based on CSI-RS and based on SS/PBCH block measurements. The CSI-RS based reporting will occur unconditionally, while SS/PBCH related reporting will occur only if that measured SS/PBCH is not associated with configured CSI-RS or when CSI-RSs are not sufficiently detected (i.e. signal level/quality is not above certain threshold). When event-based SS/PBCH reporting is configured, the UE is expected to send the next measurement report (provided that the triggering condition is still met) if measurement results contain e.g. at least one relevant/strong SS/PBCH block which was not previously reported to the NW. This period can be expressed in the number of preceding reports or as the span in milliseconds. 
Proposal 2: [bookmark: _Ref517083247]UE may send the next periodic report if it comprises the results for SS/PBCH which was not reported within the last Y measurement reports or X milliseconds. X and Y would be NW-configurable integers.
3	Conclusion
This TDoc analysed how to make SS/PBCH and CSI-RS measurement reporting more efficient. The following observations and proposals have been made in the paper: 
Observation 1: CSI-RS and SS/PBCH measurement framework may be quite excessive with respect to the number of possibly measured reference signals. It is not likely to configure the UE at once with all reference signals to be tracked.
Proposal 1: UE can be configured to report the SS/PBCH results only if there are no corresponding measurements for CSI-RSs or when those are not received sufficiently strong.
Proposal 2: UE may send the next periodic report if it comprises the results for SS/PBCH which was not reported within the last Y measurement reports or X milliseconds. X and Y would be NW-configurable integers.
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