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1. Introduction
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]. In RAN4 #109 meeting, RAN4 obtained some high-level conclusions on Rel-18 FR2 HST feature group, which were agreed in [2], however, most of the feature items are with brackets. In this contribution, we would like to continue to discuss and provide proposals for the update of feature groups led by RAN4. 
2 Discussion 
2.1 Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
2.1.1 Discussion on UE feature definition for FR2 HST multi-Rx  
We achieved the following relevant agreements in the previous meetings:
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]
 
	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs]
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	[Per Band]
	N/A No
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling



· Components
1. From our understanding, “panel”/ “multi-panel” is not a spec-compliant term, how to receive signals is totally based on UE implementation and NW does not know the information. To indicate the UE uses separate panels to receive RSs from different directions simultaneously, we prefer to use term “different QCL Type D” instead.
2. Whilst, the introduction of the new feature 34-1 will bring further impact to RF and demod. For example, the enhanced MRTD will has impact for data reception with multi-panel in demod. Session. In this sense, “Support of enhanced RF requirements” and “Support of enhanced demod. requirements” are also need to be highlighted. 
Proposal 1: For 34-1 feature group components definition, 
· The brackets to two different QCL TypeD RSs can be removed. 
· “Support of enhanced  RF requirements”, “ Support of enhanced RRM measurement requirements, and “Support of enhanced  demodulation processing” to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs as specified in TS 38.133 as 34-1 feature group components
· Prerequisite feature groups
In last meeting, the controversial point is whether to deem 16-2c as prerequisite feature group of 34-1. From our understanding, first from RAN4 understanding, 16-2c is for PDSCH simultaneous reception. Besides, based on the agreements achieved in multi-Rx WI, Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception including RS+RS, RS+Data, and Data+Data. However, in Rel-18 FR2 HST, the GBBR is precluded and non-GBBR cannot ensure simultaneous reception actually, the specific beam pair cannot be obtained accordingly, and the purpose of 34-1 is to reduce the beam sweeping factor and expedite measurement result report for SSB-based measurement. Besides, MRTD>CP assumption is considered in Rel-18 FR2 HST, 16-2c cannot be ensured as a prerequisite feature groups as well since it is under the MRTD<CP discussion.
Proposal 2: For 34-1 feature group prerequisite feature groups definition, only 22-1 is as the group prerequisite feature groups.
· Type
From RRM perspective purely, per UE is fine. However, the RF requirements shall distinguish different band, UE can support Rel-18 FR2 HST and satisfy RF requirements on certain band, but not on other bands. Based on this, supporting Rel-18 FR2 HST capability, per band is needed. 
Proposal 3: For 34-1 feature group type definition, the brackets to Per Band can be removed. 
· Note
Since uni-directional and bi-directional deployment are both contained in HST scenarios, for simultaneous multi-panel operation, we achieved an agreement in #106 meeting that RAN4 to focus on bi-directional deployment in Scenario-A and Scenario-B to identify RRM requirement. From this, we prefer to mention the corresponding condition of bi-directional deployment in HST multi-panel operation related feature. We think one of the good ways to represent the deployment information is to use “Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional”.
Proposal 4:  “Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional” can be defined as an applicable Note to indicate the condition of bi-directional deployment in HST multi-panel operation related feature
Based on above analysis,  
[bookmark: _GoBack]Proposal 5: The expected UE feature for FR2 HST multi-Rx can be defined as
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST simultaneous DL reception with two different QCL TypeD RSs
 
	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
	22-1
	Yes
	N/A
	UE does not support FR2 high speed train scenario simultaneous DL reception with two different QCL TypeD RSs
	Per Band
	N/A 
	FR2 only
	N/A
	Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional
	Optional with capability signaling



2.2 CA
2.2.1 Discussion on UE feature definition for FR2 HST CA  
We achieved the following relevant agreements in the previous meetings:
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	[1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[Yes]
	[N/A]
	[The performance of intra-frequency measurement on SCC and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	[Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133]
	[22-1]
	[No]
	[N/A]
	[The performance of inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed]
	[Per UE]
	No
	FR2 only
	N/A
	 
	Optional without capability signaling



· Components
In the RAN4 #108 meeting, RAN4 agreed to indicate the support of FR2 HST idle/inactive mode inter-frequency measurement enhancements is an optional UE feature without capability signaling. Besides, considering a single per-UE capability is introduced for FR2 HST intra-band CA and inter-frequency measurement enhancement, it is reasonable to introduce an additonal UE feature as optional with capability signaling to indicate the supported intra-band CA and inter-frequency measurement enhancement in connected mode for FR2 HST, which is different from FR1 HST UE feature design where separate CA and inter-frequency capabilities are introduced.  From this, the defined components aligns to the intention, we suggest to keep the existing components but without the brackets.
· Prerequisite feature groups
Considering that the features support of HST FR2 operation is need to be identified for the NR_HST_FR2_enh feature, it is necessary to deem Rel-17 RAN4 feature 22-1 as the prerequisite feature groups. The brackets to 22-1 for 34-2 and for 34-3 can be removed.
· Need for the gNB to know if the feature is supported
Since in connected mode, UE capability information report is needed after NW sends UE capability enquiry. In this sense, if the UE capability is supported, gNB needs to know in order to carry out the corresponding configurations. However, in idle/inactive mode, there is no UE capability transfer, and there is no need for gNB to know the UE feature. From this, the brackets to Yes for 34-2 and the brackets to No for 34-3 can be removed.
· Consequence if the feature is not supported by the UE
In order to align with the description in Feature group and Components, some minor revisions are made from our perspective for the wording of consequence, that is:
· Revise “The performance of intra-frequency measurement on SCC…” to “The performance of RRM for intra-band CA…” for 34-2.
· Revise “The performance of inter-frequency measurement…” to “The performance of RRM for inter-frequency measurement…” for 34-3.
· Type
In previous meeting, the following agreements were achieved:
	· Agreements
Introduce per-UE capability to indicate whether the UE is capable of supporting the enhanced RRM requirements for Connected and Idle mode inter-frequency measurements for FR2 HST
· Agreements
A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement


Based on the above agreements, the brackets to Per UE can be removed.
Based on the above discussion, 
Proposal 6: The expected UE feature for FR2 HST CA can be defined as
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	N/A
	The performance of RRM for intra-band CA and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	No
	N/A
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional without capability signaling



2.3 UL timing adjustment
2.3.1 Discussion on UE feature definition for UL timing adjustment
We achieved the following relevant agreements in the previous meetings:
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-4
	[Support of enhanced MAC CE for TCI state switch indication for FR2 HST]
	[1. Support of enhanced large one-shot UL transmit timing adjustment as specified in TS 38.133 based on the new MAC CE named as [TBA]
 
2. Support of Power Class 6 UE requirements for TCI state switching delay requirement as specified in TS 38.133 based on the new MAC CE named as [TBA] ] 
 
	FFS:
Option 1: [22-2]
Option 2: [22-1]
	Yes
	N/A
	[UE does not support enhanced MAC CE for TCI state switch indication for FR2 HST]
	[Per Band]
	No
	FR2 only
	N/A
	 
	Optional with capability signalli



First, based on the previous agreed WFs [3] and LSs [4]-[5], the following 3 cases can be obtained clearly:
[image: ]                                                          [image: ]
(a)                                                                                                                                                                                            (b)
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(c)
Fig. 1 Three cases obtained from agreed WFs and LSs. (a) Rel-17 PC6 UE behaviours on UL timing adjustment and TCI state switching when legacy MAC CE indication is received; (b) Rel-18 PC6 UE supporting [highSpeedTCISwitchEnhMAC-CE-FR2-r18] behaviours on UL timing adjustment and TCI state switching when legacy MAC CE indication is received; (c) Rel-18 PC6 UE supporting [highSpeedTCISwitchEnhMAC-CE-FR2-r18] behaviours on UL timing adjustment and TCI state switching when enhanced MAC CE indication is received.

The reason why we need take Rel-17 one shot large timing adjustment requirement (highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for UE supporting FR2 power class 6 and ue-OneShotUL-TimingAdj-r17 capability) as precondition for Rel-18 UL timing adjustment/TCI state switch is that we have the following agreements:
	#108
Issue 1-1-2: One-shot large timing adjustment: DL propagation delay difference threshold
· Agreement
-	When MAC-CE indicates “1”
· When highSpeedLargeOneStepUL-TimingFR2-r17 is enabled for HST PC 6 UE supporting [largeOneStepUL-timingFR2-r17] capability, UE shall apply the one shot large timing adjustment specified in Clause 7.1.2.3 in TS 38.133 on the first UL transmission after TCI state switch without checking the DL timing difference threshold.
-	When MAC-CE indicates “0”
· Gradual timing adjustment requirements in Clause 7.1.2.1 in TS 38.133 apply to the first UL transmission after TCI state switch, i.e., one shot large UL timing adjustment is not applied.
LS 
The downside of this option is that enhanced PC6 UE requirements corresponding to Case “0” cannot not be applied, i.e., shorter TCI state switching delay and gradual UL timing adjustment at TCI state switch when Rel-17 one shot large timing adjustment is enabled.



Based on the above background and analysis: 
First, define a new feature group for the new optional UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and with 22-2 Support of one shot large UL timing adjustment as prerequisite feature groups. The 22-1 is unnecessary to be considered since that if we look at the second bullet of the component of 22-1, it indicates “support of enhanced RRM requirements for FR2 HST except the requirement for one shot large UL timing adjustment”, which is not suitable for our Rel-18 UL timing adjustment feature. Besides, since 22-1 Support of FR2 HST operation is already taken as the prerequisite feature groups of 22-2, there is no need to introduce 22-1 as prerequisite feature groups of 34-4 to indicate the supported one shot large UL timing adjustment with 1 bit MAC-CE based cross-RRH indication in NR FR2 HST additionally.
Second, there are two impacts brought by the enhanced MAC-CE indication in parallel: UL timing adjustment and TCI state switching delay. Thus, it is reasonable to take
· “Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”
· “Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”
as components for the support of the new feature group 34-4.
Accordingly, the consequence if the feature is not supported by the UE can be defined as UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST.

Proposal 7: RAN4 to introduce a new feature group 34-4 for FR2 HST enhanced UL timing adjustment as optional with capability signaling to indicate the supported enhanced MAC-CE indication with
· Feature 22-2 Support of one shot large UL timing adjustment as the prerequisite feature groups for the new 34-4
· “Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE” and “Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”  as 34-4 feature group components.
· Define “UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST ”  as the consequence if the feature is not supported by the UE of 34-4 feature group
All in all, 
Proposal 8: the expected UE feature for FR2 HST UL timing adjustment can be defined as
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-4
	Support of enhanced MAC-CE indication for FR2 HST
	1. Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
2. Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
	22-2

	Yes
	N/A
	UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST
	Per Band
	No
	FR2 only
	N/A
	 
	Optional with capability signaling



3 [bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]In this contribution, we provided our viewpoints on the feature list accordingly the following proposals are obtained: 
Proposal 1: For 34-1 feature group components definition, 
· The brackets to two different QCL TypeD RSs can be removed. 
· “Support of enhanced  RF requirements”, “ Support of enhanced RRM measurement requirements, and “Support of enhanced  demodulation processing” to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs as specified in TS 38.133 as 34-1 feature group components
Proposal 2: For 34-1 feature group prerequisite feature groups definition, only 22-1 is as the group prerequisite feature groups.
Proposal 3: For 34-1 feature group type definition, the brackets to Per Band can be removed.
Proposal 4:  “Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional” can be defined as an applicable Note to indicate the condition of bi-directional deployment in HST multi-panel operation related feature
Proposal 5: The expected UE feature for FR2 HST multi-Rx can be defined as

	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-1
	Support of NR FR2 HST simultaneous DL reception with two different QCL TypeD RSs
 
	1) Support of enhanced RF requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs simultaneous DL reception with two different QCL TypeD RSs
	22-1
	Yes
	N/A
	UE does not support FR2 high speed train scenario simultaneous DL reception with two different QCL TypeD RSs
	Per Band
	N/A 
	FR2 only
	N/A
	Applicable to highSpeedDeploymentTypeFR2-r17 is configured as bidirectional
	Optional with capability signaling


Proposal 6: The expected UE feature for FR2 HST CA can be defined as
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-2
	Enhanced FR2 HST RRM requirements for intra-band CA and inter-frequency measurements in connected mode
	1) Support of the RRM requirement for intra-band CA in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
2) Support of the RRM requirement for inter-frequency measurements in connected mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	Yes
	N/A
	The performance of RRM for intra-band CA and/or inter-frequency measurements in connected mode for NR FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional with capability signaling

	34.NR_HST_FR2_enh
	34-3
	Enhanced FR2 HST RRM requirements for inter-frequency measurement in Idle and Inactive mode
	Support of the RRM requirement for inter-frequency measurements in idle and Inactive mode to support FR2 high speed up to 350 km/h, as specified in TS 38.133
	22-1
	No
	N/A
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST scenario cannot be guaranteed
	Per UE
	No
	FR2 only
	N/A
	 
	Optional without capability signaling



Proposal 7: RAN4 to introduce a new feature group 34-4 for FR2 HST enhanced UL timing adjustment as optional with capability signaling to indicate the supported enhanced MAC-CE indication with
· Feature 22-2 Support of one shot large UL timing adjustment as the prerequisite feature groups for the new 34-4
· “Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE” and “Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE”  as 34-4 feature group components.
· Define “UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST ”  as the consequence if the feature is not supported by the UE of 34-4 feature group
Proposal 8: the expected UE feature for FR2 HST UL timing adjustment can be defined as
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34.NR_HST_FR2_enh
	34-4
	Support of enhanced MAC-CE indication for FR2 HST
	1. Support of enhanced one shot large UL transmit timing adjustment requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
2. Support of enhanced TCI state switching delay requirement to support FR2-1 PC6 UEs, as specified in TS 38.133 based on the cross-RRH TCI state indication for UE-specific PDCCH MAC CE
 
	22-2

	Yes
	N/A
	UE does not support enhanced one shot large UL transmit timing adjustment and enhanced TCI state switch delay for FR2 HST
	Per Band
	No
	FR2 only
	N/A
	 
	Optional with capability signaling


4 References
[1] RP-220985, “New WID on enhanced NR support for high speed train scenario in frequency range 2 (FR2)”, Samsung.
[2] R4-2321993, “RAN4 UE feature list for Rel-18 (version 2)”
[3] R4-2314298, “WF on FR2 HST RRM requirements (part 2)”, Nokia, Nokia Shanghai Bell
[4] R4-2321371, “Reply LS to RAN2 on UL Timing Adjustment Solutions in HST FR2”, Nokia, Nokia Shanghai Bell
[5] R4-2314299, “Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch”, Nokia, Nokia Shanghai Bell

image2.png
NWe .

: highSpeedMeasFlagFR2-r17 is 1

L.3: RRC —m™——————— couﬁgurfd and

| higthegdLargeOneStegUL- 1
: TimingFR2-r17 is enabled :
! 1

Legacy MAC-CE

1) ue-OneShotUL-TimingAdj- indication

! 1

! 1

! 1

717 capability | (6.13.776.13.15) !

+ ! 1 !
2)[highSpeedTCISwitchEnhM : :
AC-CE-FR2-r18] capability 111) UL timing adjustment: UE 1
: evaluates DL timing difference, :

1| apply large one-shot UL timing 1

: adjustment as specified in 7.1.2.3 :

1| 2) TCI state switching: Longer TCI |,

: state switching delay in 8.10.3A. :

PC6UE = "o ooooToTmommToo

Rel-18 PC6 UE Case 1




image3.png
NW

highSpeedMeasFlagFR2-r17 is

13:RRC ———— configured apd

L2: MAC-CE

1) ue-OneShotUL-TimingAdj-
r17 capability

+

2)[highSpeedTCISwitchEnhMA

C-CE-FR2-r18] capability

PCo6 UE

highSpeedLqrgeOneStepUL-

TimingFR2-317 is enabled
1

Enhanced MAC-CE indication
(6.1.3.77 CrossfRRH TCI State Indication
for UE-specifig PDCCH MAC CE)

/ «1»
\ o

1) UL timing adjustment: UE apply the one
shot large timing adjustment without
checking the DL timing difference
threshold specified in Clause 7.1.2.3

2) TCI state switching: Longer TCI state
switching delay in 8.10.3A.

UL t@justment: UE apply gradual
timing adjustment requirements without
evaluating the DL timing difference in
Clause 7.1.2.1

2) TCI state switching: Shorter TCI state
switching delay in 8.10.3.

Rel-18 PC6 UE Case 2




image1.png
NW

L2: MAC-CE

ue-OneShotUL-
TimingAdj-r17
capability report

PCo6 UE

L3:RRC ~——————— configurpd and

: highSpeedMeasFlagFR2-r17 is

! highSpeqdLargeOneStepUL-

TimingFR2-r17 is enabled

Legacy MAC-CE
indication
(6.1.3.77 6.1.3.15)

}

1
1
1
1
1
1
1
1
: 1) UL timing adjustment: UE
1
1
1
1
1
1
1

evaluates DL timing difference, and
apply large one-shot UL timing
adjustment as specified in 7.1.2.3
2) TCI state switching: Longer TCI
state switching delay in 8.10.3A.

Rel-17 PC6 UE





