[bookmark: _Hlk533328020][bookmark: OLE_LINK1]3GPP TSG RAN WG1 #96bis                                                                             R1-1905133
Xi’an, China, 8th – 12th April, 2019
Source:	ZTE
Title:                 	Discussion on CSI-RS measurement
Agenda item: 	5
Document for: Discussion and Decision
Introduction
In RAN2#105 meeting, an LS was sent from RAN2 to ask RAN1 to clarify the terminology ‘frequency layer’ since RAN2 does not have the concept in their specification[1]. In this contribution, we mainly provide our views on the reply of RAN2 LS. 
Discussion
The main purpose of restriction on the maximum of CSI-RS resources for L3 mobility per frequency layer is to limit UE measurement complexity when UE performs measurement on a carrier or on a frequency range. That is the ‘frequency layer’ is a frequency carrier or frequency range in our understanding. The related agreement was reached in RAN1 #91 as blow. 
In our understanding, the ‘frequency layer’ can be matched to measurement object(MO) in RAN2. Because all the CSI-RS resources configured in one MO has the same frequency carrier reference, i.e. pointA, and the timing reference i.e. SSB for CSI-RS resources in one MO is on the same frequency range. Then, the ‘frequency layer’ would a frequency range across all the CSI-RS resources in one MO.  
	Agreements:
· For each CSI-RS resource, at most one associated SSB can be configured 
· If associated SSBs are configured for CSI-RS, maximum N1=96 number of CSI-RS resources can be configured per frequency layer
· M>=1 number of CSI-RS resources per associated SSB can be configured
· If associated SSBs are not configured for CSI-RS, maximum N2>=1 number of CSI-RS resources can be configured per frequency layer
· In this case, UE may assume that the carrier is synchronized with the serving cell. 
· FFS UE is not required to perform measurement based on CSI-RS if the corresponding cell ID is not detected



Observation 1: In RAN1 understanding, ‘frequency layer’ in RAN1 is the same as measurement object in RAN2. 
In our views above agreement is not very accurate. Because the values defined above are originally to limit UE complexity, i.e., the maximum number CSI-RS resources a UE can simultaneously measure. So, it should be the maximum number of CSI-RS resources can be supported per frequency layer by UE, not the maximum number can be configured per frequency layer by gNB. That means the signalling structure defined in RAN2 can remain unchanged, i.e., allowing that up to 96 cells can be indicated in one CSI-RS measurement object, and each cell can be associated with up to 96 CSI-RS resources (i.e. a total of 9216 CSI-RS resources per MO). 
Observation 2: The signalling structure defined in RAN2 can remain unchanged, i.e., allowing that up to 96 cells can be indicated in one CSI-RS measurement object, and each cell can be associated with up to 96 CSI-RS resources (i.e. a total of 9216 CSI-RS resources per MO). 
However, the match is not very perfect since there is no more restriction on the configuration of CSI-RS in one MO, especially frequency related configuration, which will affect UE measurement behavior. Therefore, more restrictions taking RAN1 agreement and current RRC signaling framework into account should be specified in RAN4 to make UE measurement on CSI-RS resources in one MO more clear.
According to RAN4 agreement[2], a measurement is defined as a CSI-RS based intra-frequency measurement provided that the bandwidth of the CSI-RS resource configured for measurement on the neighbour cell is within the bandwidth of the CSI-RS resource configured for measurement on the serving cell, and the subcarrier spacing of serving cell and neighbour cell CSI-RS are the same. A measurement is defined as a CSI-RS based inter-frequency measurement provided that the bandwidth of the CSI-RS resource configured for measurement on the neighbour cell is not within the bandwidth of the CSI-RS resource configured for measurement on the serving cell, or the subcarrier spacing of serving cell and neighbour cell CSI-RS are different. However, how to associate the CSI-RS intra-frequency and inter-frequency measurement with RAN2 MO framework needs further specification by RAN4. For instance, all the CSI-RS resources in one MO should be in intra-frequency measurement, and CSI-RS resources in different MO should be in inter-frequency measurement. 


Figure 1.  Signalling structure of  CSI-RS resource configuration
Observation 3: Additional restrictions should be specified by RAN4 for CSI-RS resources for intra-frequency and inter-frequency measurement considering RAN2 MO framework.
If RAN4 defines new restrictions, this may change the answers to questions raised in RAN2 LS. Take question 2 as an example, i.e. “Whether the CSI-RS resources of serving cell, CSI-RS resources of cell1 and CSI-RS resources of cell2 configured in MO1 are part of the same ‘frequency layer’? ”. The answer would be “YES” based on current RAN1 understanding, while it would be “NO” and this configuration is invalid if all the CSI-RS resources in one MO should be in intra-frequency measurement if defined by RAN4. 
Observation 4: The answers to the questions raised in RAN2 LS may be changed after RAN4’s further decision on introducing possible additional restrictions.
Conclusion
According to the discussions above, we have the following observations:
[bookmark: _GoBack]Observation 1: In RAN1 understanding, ‘frequency layer’ in RAN1 is the same as measurement object in RAN2. 
Observation 2: The signalling structure defined in RAN2 can remain unchanged, i.e., allowing that up to 96 cells can be indicated in one CSI-RS measurement object, and each cell can be associated with up to 96 CSI-RS resources (i.e. a total of 9216 CSI-RS resources per MO). 
Observation 3: Additional restrictions should be specified by RAN4 for CSI-RS resources for intra-frequency and inter-frequency measurement considering RAN2 MO framework.
Observation 4: The answers to the questions raised in RAN2 LS may be changed after RAN4’s further decision on introducing possible additional restrictions. 
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