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Introduction
It has been agreed that L1 measurements are used to trigger cell switch for LTM. RAN1 has been driving the discussion on L1 measurement configuration so far. In previous RAN1 meeting (RAN1#112), the following progress was achieved, as captured in a LS to RAN2 (see [1]).  
	Regarding the configuration for L1 measurement RS, RAN1 achieved the following agreement:

· For L1-RSRP measurement RS configuration
· For SSB based L1-RSRP measurement: 
· As a starting point, at least the following information needs to be provided to a UE, e.g.
· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 
· For inter-frequency: frequency domain location (e.g. center frequency), SCS
· FFS: transmission power (for pathloss calculation)
· Note: other parameters included in the configuration can be further discussed
· The detailed design of RRC structure is up to RAN2, and send an LS to RAN2 to request to work on the RRC structure design on the measurement configuration.

RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 
· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells
· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.
· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells
· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 

RAN1 believes this is a RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design for LTM L1 measurement configurations. It is noted that RAN2 has a full flexibility to design the whole RRC structure design, and RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations.

Note: CellGroupConfig above is the RAN1 assumption of the LTM RRC model for each candidate cell configuration as of the RAN1 discussion.




As indicated in above, RAN1 expects RAN2 to carry on the discussion, especially RRC structure design. In this paper, we provide our views on RRC structure design for L1 measurement configurations.
 
Discussion
Requirement of sequential cell switch
Before comparing different options of L1 measurement configuration, it is important to understand the requirement of sequential cell switch. This has been agreed by RAN2#119bis-e meeting. See the following agreement:
	RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 



Regarding the candidate cell configuration, RAN2 has also achieved progress in recent RAN2#120 and RAN2#121. In particular, see the following agreements:
	P1	RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
P10 The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.



	agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells




With the above agreements, it can be assumed the following signaling structure (as minimum) of the candidate cell configuration:
LTM candidate cell configuration list: {
Candidate Cell Configuration ID 1: OCTET STRING (CONTAINING RRCReconfiguration) for Cell 1
Candidate Cell Configuration ID 2: OCTET STRING (CONTAINING RRCReconfiguration) for Cell 2
Candidate Cell Configuration ID 3: OCTET STRING (CONTAINING RRCReconfiguration) for Cell 3
…}.
Inside the RRCReconfiguration, the IE CellGroupConfig is mandatory present as agreed. Note that CellGroupConfig IE contains all necessary PHY-related and cell-specific configurations according to current specs.
Then the LTM cell switching command would indicate one of the configuration IDs and the corresponding CellGroupConfig IE becomes new serving cell. To support sequential LTM cell switch without RRC reconfiguration, the CellGroupConfig IE of every candidate cell in the list should be prepared in a way that no modification is needed after LTM cell switch.  
In current specs, CellGroupConfig IE is prepared by gNB-DU and signaled to the UE through gNB-CU. The CellGroupConfig IE should not be required to be interpreted by gNB-CU (see TS 38.473).   
Observation 1: To support sequential LTM cell switch without RRC reconfiguration, the CellGroupConfig IE of each candidate cell should be prepared at gNB-DU in a way that no modification at gNB-CU is needed after LTM cell switch.

L1 measurement configuration
With the above requirement of sequential cell switch in mind, let us discuss how L1 measurement should be configured.
As indicated in the Introduction, the first option is to reuse the signaling structure of Rel-17 ICBM (see Option 1). It suggests the following configuration structure as shown in Fig.1.


Fig.1. CellGroupConfig for each candidate cell contains RS configurations of all candidate cells and mapping between the report configuration and RS configurations

There are two major issues associated with the signaling structure of Fig.1. Firstly, the RS configurations for all candidate cells need to be duplicated under individual CSI-MeasConfig for each candidate cell. This makes the size of CellGroupConfig is unnecessarily large. Secondly, since gNB-DU is responsible to prepare CellGroupConfig (and every IE inside CellGroupConfig), and the mapping between CSI report and RS configurations is inside CellGroupConfig (see CSI-MeasConfig in the above Fig.1.), the RS configurations of all candidate cells need to be sent from gNB-CU to all gNB-DUs in order for them to update the CSI-MeasConfig as long as one new candidate cell is added (or RS configuration is changed in any of the existing candidate cells). This significantly increases the signaling overhead. Due to these issues, the structure of Fig.1. (and hence Option 1) is not preferred. 
Observation 2: If RS configurations of candidate cells are included in CellGroupConfig IE, it needs to be duplicated in every CellGroupConfig in the candidate cell configuration. This makes size of CellGroupConfig unnecessarily large and increases the signaling overhead.

Alternatively, Options 2 and 3 mentioned in Introduction are trying to tackle the above issues. In our understanding, Option 2 and 3 aim for the following signalling structures shown in Fig.2, and Fig.3, respectively.
In Fig.2, the RS configurations of all candidate cells are outside CellGroupConfig IE of candidate cells. A linkage is established between CSI-MeaConfig (via CSI-ReportConfig) of each candidate cell and the RS configurations of all candidate cell as shown in the Fig.2. Once a CellGroupConfig becomes a new serving cell, UE is ready to perform L1 measurement on RS configurations of all candidate cells by using the linkage. Thanks to this structure, duplication of RS configurations as in Fig.1 is avoided.


Fig.2. RS configurations of candidate cells are outside CellGroupConfig IE.

In Fig.3, the RS configuration of each candidate cell is inside individual CellGroupConfig. Same as Fig.2., the duplication of RS configurations is avoided. However, UE needs to decode all RRCReconfigurations (containing CellGroupConfigs) in the candidate cell configuration in order to obtain the full picture of RS configurations. This brings computational complexity in UE side. By contrast, UE is only required to decode one RRCReconfiguration of the serving cell in Fig.1. and Fig.2, which means UE can decode the RRCReconfiguration (to obtain CellGroupConfig) of the target cell after receiving LTM cell switch command.    



Fig.3. CellGroupConfig IE only includes RS configurations of its own cell.
Considering the above, the signaling structure in Fig.2 is preferred. 
Proposal 1: For L1 measurement configuration, RS configurations of candidate cells should be placed outside CellGroupConfig IE. 


Conclusion
In this paper, we discuss the L1 measurement configuration. The observations and proposals are as follows.
Observation 1: To support sequential LTM cell switch without RRC reconfiguration, the CellGroupConfig IE of each candidate cell should be prepared at gNB-DU in a way that no modification at gNB-CU is needed after LTM cell switch.
Observation 2: If RS configurations of candidate cells are included in CellGroupConfig IE, it needs to be duplicated in every CellGroupConfig in the candidate cell configuration. This makes size of CellGroupConfig unnecessarily large and increases the signaling overhead.
Proposal 1: For L1 measurement configuration, RS configurations of candidate cells should be placed outside CellGroupConfig IE. 
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