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[bookmark: _Toc116995841]Introduction
This paper aims to further discuss issues captured in the way forward from the previous RAN4#106 meeting [1]:
	Sub-topic 2-1 Impacted RRM requirement for CA
Issue 2-1-1: Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved
Agreements
· RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment 
Way forward:
· FFS whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· FFS RAN4 to discuss what is the minimal set of UE functionalities need for the support of CA in HST FR2 scenario and defined requirements only for those.
· Other clarifications are not precluded

Issue 2-1-2: Discussion on the necessity of the requirements
Way forward:
· For Rel-18 FR2 PC6, the necessity of the following requirements shall be FFS:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· FFS IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· L1-RSRP measurement on SCell
· TCI state switch in SCell
· Active SCell measurement requirement (measurement period)
· Other requirements are not precluded

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



[bookmark: _Toc116995842]Discussion
Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved 
The WF [1] lists further FFS CA RRM requirements related to more complex scenarios:
	Issue 2-1-1: Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved
Agreements
· RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment 
Way forward:
· FFS whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· FFS RAN4 to discuss what is the minimal set of UE functionalities need for the support of CA in HST FR2 scenario and defined requirements only for those.
· Other clarifications are not precluded



First FFS the way forward captures is:
· FFS whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
Multi-panel operation for HST in FR2 discussions has components that will impact the RRM requirements, such as the flexibility of the RF/Rx chain, simultaneous L1 measurement, L3 measurement and data communication. RRM requirements for CA cannot be defined for multi-panel operation before these discussions are concluded. The CA RRM requirements for multi-panel operation can be initiated once the multi-panel operation is agreed.
[bookmark: _Toc132023102]CA RRM requirements for multi-panel operation cannot be started before multi-panel operation for HST in FR2 is clarified.
Second FFS the way forward captures is:
· FFS RAN4 to discuss what is the minimal set of UE functionalities need for the support of CA in HST FR2 scenario and defined requirements only for those.
We discuss the RRM requirements in detail in section 2.2. But we present a short discussion here for the CA operation. The most critical part of the CA operation is to maintain the CA operation and initiating CA operation for the first time and after each cell change. Maintaining CA operation can be assured with L1-RSRP measurements on SCell and TCI state switch in SCell. Initiating the CA operation relates to the activation time, timing advance acquisition (would be 0 in case of collocated SCells) and CSI reporting delay. The activation time is a fixed value if the SCell operates without SSBs and is dependent on the First SSB detection if SCell broadcasts its own SSBs.
[bookmark: _Toc132023103]RRM requirements for CA is critical for guaranteeing reliable CA operation and initiating the CA operation for the first time and after each cell change. Minimal set of UE functionalities can be considered for these two cases.

Definition of HST FR2 CA requirements
The WF [1] lists a number of requirements that may require enhancement to support CA in HST FR2 scenarios:
	Issue 2-2-1: Discussion on the necessity of the requirements
Way forward:
· For Rel-18 FR2 PC6, the necessity of the following requirements shall be FFS:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· FFS IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· L1-RSRP measurement on SCell
· TCI state switch in SCell.
· Active SCell measurement requirement (measurement period)



In general, before going into the details of particular CA enhancements we see it important to clarify and agree how different carrier components can be in HST FR2 deployments. Firstly, following the WID, only intra-band CA is considered. This means that CCs should be co-located and have the same origin. It also implies that the carrier frequencies of the CCs are close enough.
HST FR2 conditions are very different from the regular deployments and even from HST FR1 because of the deterministic mobility of the UEs and especially because of LoS propagation. On the other hand, if it could be assumed that different Tx power or different antenna panels can be used for different CCs then a difference in CCs are expected.
[bookmark: _Toc127540388][bookmark: _Toc132023104]Propagation and coverage characteristic of intra-band CCs in HST FR2 scenario can be very similar to each other.
[bookmark: _Toc127540389][bookmark: _Toc132023105]RAN4 to discuss whether spectrum flatness is an issue for intra-band CA in HST FR2 scenarios.

On PSS/SSS detection 
The parameter “TPSS/SSS_sync_intra” was enhanced to consider the requirements in HST FR2 scenario. The UE would need similar enhancements to be able to detect SCells in the RRC Connected mode.
[bookmark: _Toc127540390][bookmark: _Toc132023106]RAN4 agrees that enhanced HST FR2 requirements for PSS/SSS detection is considered for SCells.

On Beam failure detection
The parameter “TEvaluate_BFD_SSB“ that sets the time period for beam failure detection through SSB monitoring is enhanced for HST FR2 settings. This parameter makes no distinction for PCells and SCells. As such the requirements already directly apply to SCells of the UE. 
[bookmark: _Toc127540391][bookmark: _Toc132023107]RAN4 agrees that the enhanced HST FR2 requirements for beam failure detection are also applied for SCells when the UE is configured with beam failure detection.

On SSB based L1-RSRP reporting
The network makes use of SSB based L1-RSRP reporting for beam management, e.g., to determine TCI state switch for SCells and activation/de-activation of SCells. Thus, it makes sense to discuss if the L1 reporting needs to be enhanced for proper operation. Using similar argumentation for L1-RSRP reporting for the PCell, we believe similar enhancements should be considered for SCells for robust beam management.
[bookmark: _Toc127540394][bookmark: _Toc132023108]RAN4 agrees that enhanced HST FR2 requirements for SSB based L1-RSRP reporting, used for TCI state switch in PCells, are also considered for SCells.

[bookmark: _Toc127540395][bookmark: _Toc127540396][bookmark: _Toc127540398]
[bookmark: _Toc116995848]Conclusion
The paper discusses the RRM requirements that needs to be introduced in order to support CA operation in HST FR2 deployments.
The following Observations and Proposals are made:
Observation 1: CA RRM requirements for multi-panel operation cannot be started before multi-panel operation for HST in FR2 is clarified.
Observation 2: RRM requirements for CA is critical for guaranteeing reliable CA operation and initiating the CA operation for the first time and after each cell change. Minimal set of UE functionalities can be considered for these two cases.
Observation 3: Propagation and coverage characteristic of intra-band CCs in HST FR2 scenario can be very similar to each other.
Proposal 1: RAN4 to discuss whether spectrum flatness is an issue for intra-band CA in HST FR2 scenarios.
Proposal 2: RAN4 agrees that enhanced HST FR2 requirements for PSS/SSS detection is considered for SCells.
Proposal 3: RAN4 agrees that the enhanced HST FR2 requirements for beam failure detection are also applied for SCells when the UE is configured with beam failure detection.
Proposal 4: RAN4 agrees that enhanced HST FR2 requirements for SSB based L1-RSRP reporting, used for TCI state switch in PCells, are also considered for SCells.
[bookmark: _Toc116995849]
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