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1. Overall Description:

RAN1 has discussed the signalling framework for CSI-RS configuration for RRM measurements based on LS provided by RAN2 [1] and has concluded that CSI-RS configuration signalling framework is acceptable to RAN1.

As for associated restrictions on maximum number of CSI-RS resources, RAN1 has previously agreed to put maximum number of CSI-RS resource restriction per frequency layer and has captured the restriction in TS38.214 section 5.1.6.1.3 (See below).

	5.1.6.1.3 CSI-RS for mobility 
--- omitted ---
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured 
- with no more than 96 CSI-RS resources when all CSI-RS resources per frequency layer have been configured with associatedSSB, or, 
- with no more than 64 CSI-RS resources per frequency layer when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB 
- For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource 
For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources per frequency layer.
--- omitted ---



Therefore, even though CSI-RS configuration signalling framework allows configuration of 9216 CSI-RS resources, the RAN1 specification does not allow such configuration to be done per frequency layer. This was done to ensure UE complexity for performing CSI-RS measurements is not over-burdened.

However, RAN1 does recognize that terminology of ‘frequency layer’ is not used in RAN2 specification and also not clearly defined in the current RAN1 specification.

To resolve this issue, RAN1 has agreed that from RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO). Furthermore, RAN1 agreed that ‘frequency layer’ used in RAN1 specification should be changed to ‘measurement object’ and the changes to the RAN1 specification have been endorsed. 

Additionally, RAN1 has agreed that CSI-RS resources in the same MO shall have the same centre frequency (i.e., startPRB + floor(nrofPRBs/2)) value and have the same SCS, and would like to recommend to RAN2 to capture the restriction in appropriate RAN2 specifications.

RAN1 would like to also note that the following restrictions were discussed in RAN1 and had comparable number of supporting companies compared to the restriction agreed above.
· Alternative 1) CSI-RS resources in the same MO shall have the same startPRB
· Alternative 2) Difference between the maximum of (startPRB + nrofPRBs) of all configured CSI-RS resources in a MO and minimum of startPRB of all configured CSI-RS resources in a MO shall be equal or smaller than 264 PRBs.


The following are RAN1 responses to the rest of the questions in the LS from RAN2.
 


Figure 1. Figure from LS from RAN2 [1]


1) Whether the CSI-RS resources of serving cell and CSI-RS resources of cell1 configured in MO1 are part of the same ‘frequency layer’?
=> Yes. With the restriction that all CSI-RS resources from the same MO should have the same centre frequency, they should be considered as same frequency layer.
2) 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’?
=> CSI-RS resources that have different centre frequency (i.e. startPRB + floor(nrofPRBs/2)) in a MO should not be supported.
3) Whether the CSI-RS resources configured in MO1 and MO2 are part of the same ‘frequency layer’?
=> The restriction on total number of CSI-RS resource that can be configured for a MO have been already captured in RAN1 specification TS38.214 section 5.1.6.1.3 and frequency layer terminology has been removed from RAN1 specification, therefore RAN2 may not need to consider frequency layer in the RAN2 specification. 
4) If only CSI-RS resource of cell2 is configured in MO1 and if only CSI-RS resource of cell5 is configured in MO2, are they part of the same ‘frequency layer’?
=> The restriction on total number of CSI-RS resource that can be configured for a MO have been already captured in RAN1 specification TS38.214 section 5.1.6.1.3 and frequency layer terminology has been removed from RAN1 specification, therefore RAN2 may not need to consider frequency layer in the RAN2 specification.
5) Whether the CSI-RS resources belonging to the same “frequency layer” must have the same subcarrier spacing?
=> Yes. RAN1 agreed that, from RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO). Furthermore, all CSI-RS resources in a MO shall have the same SCS.
RAN1 would like to recommend RAN2 to capture the restriction in appropriate RAN2 specifications as well.


For information purposes, R1-1904889 has been attached to the LS, which is the endorsed draftCR for TS38.214 that updates the “per frequency layer” text with “per higher layer parameter measObjectNR”. 


RAN1 would like to ask RAN2 to take the above information into account and also recommend RAN2 to implement the above suggestions.


2. Actions:
To RAN2: 	RAN1 would like to ask RAN2 to take the above information into account and also recommend RAN2 to implement the above suggestions.

3. Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #97 	13 – 17 May 2019			Reno, U.S.A.
TSG-RAN WG1 Meeting #98 	26 – 30 Aug 2019			Prague, Czech Republic

4. References
[1] R1-1903856 (R2-1902730), “LS on clarification about CSI-RS measurement,” RAN WG2
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