3GPP TSG-RAN WG4 Meeting #96-e                	 R4-2010312
Electronic Meeting, 17-28 Aug, 2020

Agenda Item:	7.14.1.3
Source:	MediaTek Inc.
Title:	Discussion on measurement capability for CSI-RS RRM
Document for:		Discussion
1 Introduction
An WF [1] was agreed in last meeting to capture agreements as well as open issues for further study. The open issues related to measurement capability can be divided into the following 2 categories.
· Relation between CSI-RS and SSB in the same MO
· The number of CSI-RS layers/resource/beams to be monitored by UE
In this paper, we express our view on individual issues. 
2 Discussion
Relation between CSI-RS and SSB in the same MO
To measure the CSI-RS with associated SSB, UE has to detect the associated SSB first. According to current RRC signaling, the associated SSB is indicated without any measurement object (MO) ID. The only interpretation is that the associated SSB is provided in the same MO with the CSI-RS configuration. In other words, network needs to configure both SSB configurations (GSCN, SMTC) and CSI-RS configurations in the same MO for CSI-RS based L3 measurement. 
[bookmark: _Ref47222490]Observation 1: According to current RRC signaling, the associated SSB is provided in the same measurement object with the CSI-RS configuration. Network needs to configure both SSB configurations and CSI-RS configurations in the same MO for CSI-RS based L3 measurement.

Even if network wants to ask UE to conduct both SSB based and CSI-RS based L3 measurements (by associating reportConfig with a measId), there is no intention to configure another MO with the same SSB configuration because the SSB configurations is already provided in the MO with CSI-RS configuration. If both SSB and CSI-RS configurations are provided in the same MO, open issues were raised in last meeting without conclusion such as
1) If reportConfig only involves CSI-RS but not SSB, whether to consume additional one SSB layer in the measurement capability
2) If both reportConfig with CSI-RS and reportConfig with SSB are configured, whether to treat SSB and CSI-RS as 2 different frequency layers in the measurement capability.
To deal with these issues, we would like to provide a simple solution by merging CSI-RS and SSB into one single layer. If SSB and CSI-RS configured in the same MO can be merged into one single frequency layer, the answers to above 2 open issues are very simple. To 1), the SSB won’t add additional one layer. To 2), both SSB and CSI-RS consume only one single layer.

Merging SSB and CSI-RS configurations in the same MO into one single layer has even more benefits.
· The number of layers is not increased by additional CSI-RS based measurement. This means network can have more reportConfig under the same limitation of UE measurement capability. To be more specific, if network configures 7 SSB layers and also 7 CSI-RS layers via 7 MOs, they are counted as only total 7 NR layers, rather than 14. 
· The max number of CSI-RS frequency layers that UE can measure can be the same as that for SSB measurement. 
· The additional change to the CSSF requirement can be minimized. All we did for the SSB measurement can be directly reused by CSI-RS. There is only trivial work needed to merge CSI-RS based L3 measurement into existing chapter. 
· It helps to avoid contradiction between WIs which intends to modify the same CSSF chapter. Note that the chapters of CSSF requirement are modified (or will be modified) by many other WIs, like SRVCC, positioning and RRM enhancement (inter-frequency measurement without gap). In this RAN4#96e meeting, it is expected that multiple WIs will try to propose changes on the same CSSF chapter. It should always be desired to minimize the impact on CSSF requirement in every WI in order to avoid contradiction due to parallel discussions. 
· It helps to ease the future specification load. The CSSF requirement is also expected to be further evolved in Rel-17 due to measurement gap enhancement or gapless requirements. Minimizing the impact on CSSF can ease the specification effort required for future WIs which has to change the CSSF requirement. 
[bookmark: _Ref47222493]Observation 2. Merging CSI-RS and SSB for mobility configured in the same MO into one single frequency layer has the following benefit:
1) Avoid increasing the number of layers to be monitored, 
2) Allow same max number layers for SSB and CSI-RS, 
3) Minimize additional change to the CSSF requirement, 
4) Avoid contradiction between WIs which intend to modify the same CSSF chapter 
5) Ease the future specification load
[bookmark: _Ref47222497]Proposal 1: SSB and CSI-RS for mobility configured in the same MO is merged into one single frequency layer.

Merging SSB and CSI-RS for mobility configured in the same MO into one single layer requires some extra limitation on network configuration in both time and frequency domain in order to allow UE to measure both SSB and CSI-RS at the same time. In short, the CSI-RS should be confined within the SMTC in time domain and should cover the SSB in frequency domain. We will discuss these limitation further in another contribution [2].

Number of frequency layers/cells/beams to be monitored
· Number of layers:
According to above discussion, the number of CSI-RS frequency layers that UE should monitor can be the same as that for SSB measurement. Furthermore, according to the IE description of associatedSSB, UE has to perform SSB-based cell search to confirm whether to associated SSB and the Cell ID are detectable, before measuring the CSI-RS. SSB-based cell search is prerequisite for CSI-RS based measurement. The layers to be monitored based on CSI-RS can only be a subset of the layers to be monitored based on SSB. 
[bookmark: _Ref40010786]Proposal 2: The layers to be monitored based on CSI-RS can only be a subset of the layers monitored based on SSB. The minimum # of layers to be monitored based on CSI-RS is the same as that for SSB. 

· Number of cells:
The logic here is exactly the same as above. UE does not need to measure the CSI-RS of a cell if its SSB is not detectable. Therefore, the cells to be monitored based on CSI-RS can only a subset of the cells to be monitored based on SSB.
[bookmark: _Ref40010788][bookmark: _Ref47222500]Proposal 3: The cells to be monitored based on CSI-RS can only be a subset of the cells monitored based on SSB. The minimum # of cells to be monitored based on CSI-RS is the same as that for SSB.

· Number of beams:
To accommodate operator’s need on CSI-RS deployment, we are fine to consider up to 32 CSI-RS resources per frequency layers
[bookmark: _Ref40010301][bookmark: _Ref20519683]Proposal 4: Up to 32 of CSI-RS (beams) to be monitored per layer. 

UE buffering and processing capability
With a clear definition on the number of CSI-RS configuration to be monitor per frequency layer, we think the UE complexity for CSI-RS based L3 measurement is already upper bounded. In this sense, additionally introducing UE buffering and processing capability may not be needed. However, it is fine to us if RAN4 still agrees to introduce such a capability. 
[bookmark: _Ref40010795]Proposal 5: UE buffering and processing capability is not needed. 
3 Summary
In this paper, we discuss the measurement capability for L3 CSI-RS measurement. We have the following proposals.
[bookmark: _GoBack]Observation 1: According to current RRC signaling, the associated SSB is provided in the same measurement object with the CSI-RS configuration. Network needs to configure both SSB configurations and CSI-RS configurations in the same MO for CSI-RS based L3 measurement.
Observation 2. Merging CSI-RS and SSB for mobility configured in the same MO into one single frequency layer has the following benefit:
1) Avoid increasing the number of layers to be monitored, 
2) Allow same max number layers for SSB and CSI-RS, 
3) Minimize additional change to the CSSF requirement, 
4) Avoid contradiction between WIs which intend to modify the same CSSF chapter 
5) Ease the future specification load
Proposal 1: SSB and CSI-RS for mobility configured in the same MO is merged into one single frequency layer.
Proposal 2: The layers to be monitored based on CSI-RS can only be a subset of the layers monitored based on SSB. The minimum # of layers to be monitored based on CSI-RS is the same as that for SSB.
Proposal 3: The cells to be monitored based on CSI-RS can only be a subset of the cells monitored based on SSB. The minimum # of cells to be monitored based on CSI-RS is the same as that for SSB.
Proposal 4: Up to 32 of CSI-RS (beams) to be monitored per layer.
Proposal 5: UE buffering and processing capability is not needed.
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