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[bookmark: _Toc116995841]Introduction
The latest agreements on from the last RAN4#107 meeting can be found in the WF [1]. Most of the open issues related to RRM requirements on intra-band CA operation in HST FR2 scenarios, especially describing the way how measurement should be enhanced, have been resolved.
However, the issue of HST FR2 CA-related NW signalling and UE capabilities that was open for a few meetings, including RAN#106bis [2], was not yet treated. Therefore, this topic is in the focus of this discussion paper.
	Sub-topic #2-3 Network signaling for Rel-18 FR2 HST CA Scenario
Issue 2-3-1: HST signaling for CA enhancement 
Agreements: 
•	RAN4 to postpone the agreement on network signalling until the CA requirements are defined.



[bookmark: _Toc116995842]Discussion
The latest meeting where signaling options were discussed was RAN4#106 [3] with the identified options listed below:
	Sub-topic 2-2: Network signaling for Rel-18 FR2 HST CA Scenario
Way forward:
· HST signaling for CA enhancement:
· Option 1: RAN4 postpones the agreement on network signaling until the CA requirements are defined
· Option 2: Reuse  PCell signaling for SCell in HST
· Option 3: Other options are not precluded




Idle/inactive-mode interference measurement enhancement
Currently, the highSpeedMeasFlagFR2 applies only the intra-frequency measurements. 
This parameter cannot be re-used for carrier aggregation for HST FR2, as a network may want to control if the inter-frequency measurement enhancements are enabled at the UE side, depending on the actual deployment being a single frequency deployment or not.
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Figure 1: Illustration of the inter-frequency measurement enhancement for idle mode behavior.

Inter-frequency measurements in idle mode are limited to cell re-selection measurements and to UEs that have received an idle/inactive mode measurement configuration. 
For the UEs configured with idle mode measurement configuration, this is primarily used by the network to fasten the carrier aggregation setup. However, the inter-frequency cell re-selection measurements are beneficial for the UE irrespective of CA support of the UE, as it allows the UE to find a cell to camp on different frequencies. However, network may choose to keep the Rel. 17 cell re-selection behavior at the UE side in case the coverage provided by the frequency band of the intended primary cell is good enough.
Therefore, a new parameter shall be added for inter-frequency measurement requirements e.g., highSpeedMeasFlagFR2-CA-r18. 
[bookmark: _Toc142680187]Adding a new parameter will enable UE to do inter-frequency measurements in time, enabling inter-frequency carrier aggregation. 
In case the main aim of the network is to limit the inter-frequency measurement enhancement to idle mode measurements but not to cell re-selection measurements, this parameter can be indicated as part of the idle measurement configuration. 
[bookmark: _Toc142680188]Introduce a new parameter (e.g., highSpeedMeasFlagFR2-CA) broadcast by the system information to indicate to the UE that the new inter-frequency measurement requirements should be applied in idle mode. The new parameter can be optionally included in the idle measurement configuration (MeasIdleConfig to limit it to idle mode measurement configuration).

Connected mode intra-frequency measurement enhancement
Section 9.2.5 specifies intra-frequency measurement requirements for all UEs. In the section, there is no specific mention of secondary component carrier except for the FR1 HST case. This is because only the measurements on the carrier component of the serving cell is considered as the intra-frequency measurements. For this reason, we see no need for additional changes for intra-frequency. 
[bookmark: _Toc142680189]No new parameter and signaling need to be introduced to indicate intra-frequency measurement enhancements as the enhancements from Rel-17 naturally apply when highSpeedMeasFlagFR2 is configured.
Connected mode inter-frequency measurement enhancement
Any measurements on a non-serving component carrier are considered as inter-frequency measurements. In Rel. 17 the inter-frequency measurements for HST-FR2 is not specified. For this reason UE may not be able to perform in time detection or measurement of inter-frequency SCells.
The new parameter can be configured to the UE with dedicated signaling as part of primary serving cell configuration. This would indicate to the UE the connected mode enhancements such as for measuring the inter-frequency cells in connected mode. These enhancements are needed for timely detection and reporting of the candidate secondary cells. 
[bookmark: _Toc142680190]Introduce a new parameter as part of serving cell configuration of the primary cell to signal to the UE that the new inter-frequency measurement requirements should be applied in connected mode.
Currently, there is no agreement to enhance SSB measurement period for inter-frequency measurements. However, after the candidate SCell is detected, the UE has to measure it with enhanced requirements in order to report the SCell in time and allow smooth addition of the SCell by the network. 
[bookmark: _Toc142680191]Enhance SSB measurement period for inter-frequency for timely reporting of the candidate SCells. 
For the enhancements for active secondary cells such as BFD enhancement, L1 RSRP enhancement and TCI state switch. The Rel. 17 signaling can be used.
No new parameter is introduced, that is to be signaled to the UE as part of serving secondary cell configuration. The Rel. 17 parameter can be re-used to signal requirements related to the activated secondary cells such as BFD, L1-RSRP and TCI state switch related requirements.

UE capability
[bookmark: _Toc142680192]The inter-frequency measurement enhancements for idle mode is not mandatory part of the carrier aggregation operation. For this reason, separate capabilities for idle mode and connected mode may give the UE vendors to avoid implementing the idle mode inter-frequency measurement enhancements. 
[bookmark: _Toc142680193]Define a UE capability to perform elanced inter-frequency measurements (in idle and connected mode) in HST FR2 deployments.

[bookmark: _Toc116995848]Conclusion
The paper is devoted to the signalling aspects of introduction CA in HST FR2 deployments. 
The following Observations and Proposals were made:

Observation 1: Adding a new parameter will enable UE to do inter-frequency measurements in time, enabling inter-frequency carrier aggregation.
Proposal 1: Introduce a new parameter (e.g., highSpeedMeasFlagFR2-CA) broadcast by the system information to indicate to the UE that the new inter-frequency measurement requirements should be applied in idle mode. The new parameter can be optionally included in the idle measurement configuration (MeasIdleConfig to limit it to idle mode measurement configuration).
Proposal 2: No new parameter and signaling need to be introduced to indicate intra-frequency measurement enhancements as the enhancements from Rel-17 naturally apply when highSpeedMeasFlagFR2 is configured.
Proposal 3: Introduce a new parameter as part of serving cell configuration of the primary cell to signal to the UE that the new inter-frequency measurement requirements should be applied in connected mode.
Proposal 4: Enhance SSB measurement period for inter-frequency for timely reporting of the candidate SCells.
The inter-frequency measurement enhancements for idle mode is not mandatory part of the carrier aggregation operation. For this reason, separate capabilities for idle mode and connected mode may give the UE vendors to avoid implementing the idle mode inter-frequency measurement enhancements.
Proposal 5: Define a UE capability to perform elanced inter-frequency measurements (in idle and connected mode) in HST FR2 deployments.
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