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1. Introduction
In RAN4#99e R17 FR1 HST enhancement was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In our companion contributions [2~3] intra-frequency and inter-frequency measurement enhancement are discussed. In this contribution, we provide our views on the other remaining issues according to [1].
2. Discussion
The first issue we would like to discuss is regarding SCell link recovery:
· Scell link recovery
· Option 1 (CATT, CMCC, vivo, Nokia): For SCell link recovery, it depends on network. There is no need to have the limitation on the number of band(s)in the spec
· Option 2 (MTK): For SCell link recovery, RAN4 needs to study how many band(s) is supported in R17 HST in FR1
· Option 3 (OPPO, HW, Nokia, vivo): The same limitation on the number of band(s) on which UE is performing beam failure detection for SCell in R16 can be reused in R17 HST
We believe option 1 is straightforward. For option 3, we think some clarification is needed. Because we didn’t explicitly define any limitation on the number of bands in R16. For SSB based link recovery, since only PCell and PSCell can support SSB based link recovery, naturally the limitation on the number of bands would be 1 in SA, EN-DC and NE-DC, or 2 in NR-DC. As for CSI-RS based link recovery, the maximum number of bands depends on the supported band combination of CA by UE. Therefore, we don’t see the necessity to define the limitation on number of bands for SCell link recovery.
[bookmark: _Ref78812700]Proposal 1: For SCell link recovery, it depends on network. There is no need to have the limitation on the number of band(s)in the spec.

The next issue is about CSSF:
· CSSF
· Option 1(HW, OPPO, QC, CATT, CMCC, Ericsson, Nokia, vivo): For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec
· Option 2 (MTK): For CSSF, RAN4 needs to study how many SCell(s) is supported in R17 HST in FR1
According to TS38.133, RAN4 has specified the applicability requirements for the supported number of serving carriers in section 3.6.2:
	[bookmark: _Toc5952526]3.6.2	Number of serving carriers
3.6.2.1	Number of serving carriers for SA
Requirements for standalone NR with NR PCell are applicable for the UE configured with the following number of serving NR CCs:
-	up to 8 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL
[bookmark: _Toc526331583][bookmark: _Toc5952528]3.6.2.2	Number of serving carriers for EN-DC
Requirements for EN-DC operation of E-UTRA and NR with E-UTRA PCell and NR PSCell are applicable for the UE configured with the following number of serving NR CCs:
-	up to 7 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PSCell and up to 1 UL (or 2 UL if SUL is configured) in SCell in different FR with PSCell.
-	SUL may be configured together with one of the UL
The applicable number of E-UTRA CC for EN-DC in the MCG for both UL and DL is specified in TS 36.133 [15].
3.6.2.3	Number of serving carriers for NE-DC
Requirements for NE-DC operation of NR and E-UTRA with NR PCell and E-UTRA PSCell are applicable for the UE configured with the following number of serving NR CCs:
-	up to 7 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL
The applicable number of E-UTRA CC for NE-DC in the SCG for both UL and DL is specified in TS 36.133 [15].
[bookmark: _Toc5952530]3.6.2.4	Number of serving carriers for NR-DC
Requirements for NR-DC are applicable for the UE configured with the following number of serving NR CCs:
-	up to 2 NR DL CCs in total in FR1, up to 8 NR DL CCs in total in FR2, with 1 UL in PCell, 1 UL in PSCell, and up to 1 UL in each SCell.



The above applicability covers all the scenarios, including HST. Network can configure any number of carriers for the UE as long as the number doesn’t exceed above and can be supported by the UE. The more carriers network configures, the longer latency, including cell search and measurement, can be expected, which is determined by CSSF.
[bookmark: _Ref78812691]Observation 1: applicability requirements regarding number of serving carriers defined in section 3.6.2 also apply for R17 FR1 HST.
[bookmark: _Ref78812703]Proposal 2: For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec.
Regarding signaling design:
· Signaling
· FFS whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA
· Option 1 (CMCC, HW, OPPO, MTK, Nokia, Ericsson, CATT, vivo): Yes, the highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA
· Other option is not precluded
· FFS whether NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Option 1 (Apple, vivo): NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Other option is not precluded
In R17 FR1 HST, the following RRM requirements are (potentially) to be enhanced:
1) PSS/SSS detection, time index detection, and measurement period for deactivated SCell
2) PSS/SSS detection, time index detection, and measurement period for activated SCell
3) PSS/SSS detection, time index detection, and measurement period for inter-frequency without gap measurement in connected mode
4) PSS/SSS detection, time index detection, and measurement period for inter-frequency with gap measurement in connected mode
5) Inter-frequency cell reselection enhancement in idle/inactive mode
We need to be very careful to use the R16 flag to indicate the application of all the above enhanced RRM requirements which are (potentially) to be defined in R17. highSpeedMeasFlag-r16 is used to indicate the application of intra-frequency measurement enhancement as defined in R16. Probably it can be extended to 1) and 2) as well from deployment perspective. However, for 3), 4) and 5), they don’t have to be necessarily enabled along with intra-frequency enhancement. Enabling inter-frequency will introduce extra power consumption. If there is no any other inter-frequency carriers dedicated deployed for HST, network can disable or not enable the inter-frequency measurement enhancement.
[bookmark: _Ref78812693]Observation 2: if highSpeedMeasFlag-r16 is reused for the indication of application of enhanced RRM requirements for HST CA, RAN4 may end up with one flag to indicate the application of all the enhanced RRM requirement introduced in R17.
[bookmark: _Ref78812705]Proposal 3: 3GPP shall introduce new flags in R17 HST to allow network to enable a subset of R17 enhancement.

3. Conclusion
In this contribution, we further discuss the remaining issues for HST. After discussion the following conclusions are provided:
Proposal 1: For SCell link recovery, it depends on network. There is no need to have the limitation on the number of band(s)in the spec.
Observation 1: applicability requirements regarding number of serving carriers defined in section 3.6.2 also apply for R17 FR1 HST.
Proposal 2: For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec.
Observation 2: if highSpeedMeasFlag-r16 is reused for the indication of application of enhanced RRM requirements for HST CA, RAN4 may end up with one flag to indicate the application of all the enhanced RRM requirement introduced in R17.
Proposal 3: 3GPP shall introduce new flags in R17 HST to allow network to enable a subset of R17 enhancement.
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