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In RAN#95e meeting, the Rel-18 RAN4-led WI on enhanced NR support for high speed train scenario in FR2 has been approved as [1]. This Rel-18 can be regarded as the continuous enhancement over the Rel-17 feature of NR support of FR2 HST, in which Rel-17 WI RAN4 has focused on train roof-mounted high-power devices for NR SA single carrier scenario in FR2, by studying the FR2 HST deployment scenario and specifying the channel modelling, RF, RRM and demodulation requirements for FR2 HST. Accordingly, in RAN4 #106, the WF on intra-band carrier aggregation (CA) scenario for FR2 HST enhancement was agreed [2]. 
	<Agreement from RAN4#106 RRM Session> 
WF on NR FR2 HST Enhancements RRM requirements
Topic #2: Intra-band carrier aggregation (CA) scenario
Sub-topic 2-1 Impacted RRM requirement for CA
<Agreement >:
Issue 2-1-1: Whether basic CA requirements should be further enhanced can be discussed after more clarification is achieved
· RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment 


In this contribution, we would like to share our further analysis of Intra-band carrier aggregation (CA) scenario for FR2 HST enhancement.
[bookmark: _Toc116995842]Discussion
Whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
By digging into the objective of the WI: the RRM requirements for CA and for simultaneous multi-panel operation for train roof-mounted FR2 high power devices are separate. So there is no need to specify CA RRM requirements for PC6 UEs capable of multi-panel operation[3], and we suggest to deprioritize CA requirements for PC6 UEs capable of multi-panel operation until the baseline for the two topics are completed.
	RRM requirement for intra-band CA scenario
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
simultaneous multi-panel operation for train roof-mounted FR2 high power devices
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception


Proposal 1: RAN4 not to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
Discussion on the necessity of the following requirements
In Rel-18, intra-band CA scenario is to be supported for FR2 HST. By introducing CA operation, the following RRM impacts are expected to discuss.
PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements 
Intra-frequency measurement requirements are already specified for the PCell in TS 38.133. The corresponding requirements of PSS/SSS detection has been enhanced in Rel-17 FR2 HST, which is applicable to roof-mounted CPE. 
Table 9.2.5.1-11: Time period for PSS/SSS detection when highSpeedMeasFlagFR2-r17 is configured, (Frequency range FR2) when SMTC period <= 40ms
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 80ms
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms< DRX cycle≤ 320ms
	ceil(1.5 x Mpss/sss_sync_w/o_gaps Note 3 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps Note 3  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	For UE supporting power class 6, M1 = 6 if highSpeedMeasFlagFR2-r17 = set1 or M1 = 18 if highSpeedMeasFlagFR2-r17 = set2
NOTE 3: 	Void


From our perspective, for intra-band (the same band) CA scenario, there is no need to specify additional PSS/SSS detection requirements on SCell based on the defined measurement requirements for FR2 in TS 38.133. Then we have the following proposal.
Proposal 2: RAN4 no need to specify intra-frequency PSS/SSS detection requirements for intra-band CA scenario in FR2 HST, but RAN4 need to specify inter-frequency PSS/SSS detection requirements
IDLE mode in inter-frequency measurement requirements
For FR2 HST CPE, the power consumption is not critical for that type of UE, so at the most time CPE is in connect mode. However, when the HST arrived at the terminal, it may enters idle mode, but that is not a typical case. Therefore, from our perspective, there is no need to provide additional effort to enhance inter-frequency measurement requirement in idle mode. 
Proposal 3: 
· RAN4 deprioritize the IDLE mode measurement requirements definition for intra-band CA scenario in FR2 HST
· RAN4 to consider the connected mode measurement requirements enhancement for intra-band CA scenario in FR2 HST.
Beam failure recovery on Scell
The following IE in TS 38.306 indicates the UE capability regarding SCell BFR. 
	maxNumberSCellBFR-r16
Defines the maximum number of SCells configured for SCell beam failure recovery simultaneously. The UE indicating support of this also indicates the capabilities of maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD.
	Band
	No
	N/A
	N/A


If UE suppots the capability, the BFD on SCell should be considered.  Considering that in Rel-17 FR2 HST, single carrier is supported, so the enhanced BFD requirement is only applicable for PCell. However, the parameters used for the BFD computation is not relevant to the type of Cells, the L1-measurement BFD requirement should be extended to the serving cells including PCell, PSCell and SCell. That is to say, the enhanced requirement of BDF measurement defined for Rel-17 FR2 HST is also applicable to FR2 HST in intra-band CA scenario. We have the following proposal
Proposal 4: If FR2 HST supports BFR on SCell, reuse the enhanced BFD requirement defined in Rel-17 FR2 HST
Network signaling for Rel-18 FR2 HST CA Scenario
Considering the measurement requirement for FR2 specified in TS 38.133, shown in below
	For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on serving cell for each of the other intra-frequency layer(s) in the same band.


That means, in intra-band CA scenario, UE shall measure on PCC and serving SCells. If the PCell is for FR2 HST measurement, it is not possible that the associated SCell is for non-HST measurement, and vice versa. 
Proposal 5: Reuse PCell signalling , i.e., highSpeedMeasFlagFR2-r17, for SCell in HST
[bookmark: _Toc116995848]Conclusion
In this contribution, we provided our viewpoints on the Intra-band carrier aggregation (CA) scenario for this work item, accordingly the following observations and proposals are obtained:
Proposal 1: RAN4 not to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
Proposal 2: RAN4 no need to specify intra-frequency PSS/SSS detection requirements for intra-band CA scenario in FR2 HST, but RAN4 need to specify inter-frequency PSS/SSS detection requirements
Proposal 3: 
· RAN4 deprioritize the IDLE mode measurement requirements definition for intra-band CA scenario in FR2 HST
· RAN4 to consider the connected mode measurement requirements enhancement for intra-band CA scenario in FR2 HST.
· Proposal 4: If FR2 HST supports BFR on SCell, reuse the enhanced BFD requirement defined in Rel-17 FR2 HST
Proposal 4: If FR2 HST supports BFR on SCell, reuse the enhanced BFD requirement defined in Rel-17 FR2 HST
Proposal 5: Reuse PCell signalling , i.e., highSpeedMeasFlagFR2-r17, for SCell in HST
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