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[bookmark: _Toc116995841]Introduction
At the previous RAN4#108 meeting the main aspects related to the enhanced MAC-CE TCI state switching delay were described and agreed both in the LS to RAN2 [1] and in the WF [2]. The corresponding RAN4 requirements are already included in the TS 38.133 based on the bigCR [3]. The following two clauses are enhanced based on the new MAC-CE based indication:
· 7.1.2.3	One shot large UL timing adjustment for FR2 Power Class 6 UE
· 8.10.3A	MAC-CE based TCI state switch delay in HST FR2 scenarios
The one open issue left for the discussion is the introduction of [highSpeedTCISwitchEnhMAC-CE-FR2-r18] capability agreed at the previous meeting
	Issue 1-1-4: UE feature definition for cross-RRH MAC CE based indication solution
Agreement
· RAN4 sees a need to define enhanced MAC CE indication in HST FR2 deployments and corresponding [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability.
· The detail of the capability can be discussed in Rel-18 feature list discussion.



In the paper we discuss the details of the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] capability.

[bookmark: _Toc116995842]Discussion
The following two RRM requirements were enhanced based on the new R18 enhanced MAC-CE indication [3]:
	7.1.2.3	One shot large UL timing adjustment for FR2 Power Class 6 UE
If the UE also indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘1’ for the TCI state switch
[bookmark: _Hlk143783513]-	the UE transmit timing immediately after TCI state switch shall be  and clause 7.1.2.1 requirements don’t apply.
-	The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±7*64*Tc, and the reference point is .
If the UE also indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘0’ for the TCI state switch
-	the requirement in clause 7.1.2.1 apply to the first UL transmission after a TCI state switch.
If the UE does not indicate to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] or [R18 enhanced MAC-CE indication] is not indicated for the TCI state switch

8.10.3A	MAC-CE based TCI state switch delay in HST FR2 scenarios
For FR2 power class 6 UE if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘0’ for the TCI state switch, the same requirement specified in clause 8.10.3 applies.




In Rel-17 Power Class 6 (PC6) UE has been introduced specifically for HST FR2 deployments and for train roof top installations. The following two feature groups were introduced for PC6 UEs in Rel-17 [4]:

	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

	[bookmark: _Hlk146020224]22. NR_HST_FR2
	22-1
	Support of FR2 HST operation
	1) Support of FR2 UE PC6
2) Support of enhanced RRM requirements for FR2 HST (except the requirement for one shot large UL timing adjustment)
3) Support of demodulation processing for FR2 HST
	
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	NO
	FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signalling

	22. NR_HST_FR2
	22-2
	Support of one shot large UL timing adjustment
	1) Support of one shot large UL timing adjustment
	22-1 Support of FR2 HST operation
	Yes
	No
	UE does not support one shot large UL timing adjustment
	Per Band
	NO
	FR2 only
	N/A
	
	Optional with capability signaling



Regarding the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability corresponding to the enhanced MAC CE indication in HST FR2 deployments, the following options to define the feature are possible:
1) To define a new feature group for the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability
2) Extend the exiting 22-1 feature group for the Support of FR2 HST operation with a new component corresponding to the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability
3) [bookmark: _Hlk146018413]Extend the existing 22-2 feature group for the Support of one shot large UL timing adjustment with a new Component corresponding to the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability
The third option puts the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] in dependence on one shot large UL timing adjustment. It does not fully reflect the fact that not MAC CE indication impact both UL TX timing adjustment and TCI state switching delay. Hence, this option is not preferred by us.
[bookmark: _Toc146731909]One shot large UL timing adjustment for FR2 Power Class 6 UE and MAC-CE based TCI state switch delay in HST FR2 scenarios are enhanced in Rel-18 if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated. Hence, [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability should not depend on the Support of one shot large UL timing adjustment only.

Defining a new feature group for the [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability provides more flexibility than reusing already existing feature groups. On the other hand, it will cause additional RRC signalling for the indication of the capability that can be avoided.
Hence, the extension of 22-1 seems to be the easiest way forward, i.e., that PC6 UEs will be capable of receiving the enhanced MAC CE by default in Rel-18. Then, it is up to the NW, which type of the TCI state switch command to use. The requirements already take into account the case, when new signalling is not used, i.e., Rel-17 requirements will be applied following the LS to RAN2:
	No new PC6 UE behaviour is expected in comparison to Rel-17 when Rel-18 enhanced MAC CE indication is not signaled or UE does not support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] capability.



[bookmark: _Toc146731910]For Rel-18, extend the existing 22-1 feature group (Support of FR2 HST operation) defined in Rel-17 with the component corresponding to the support of enhanced MAC-CE indication.

If the case Proposal 1 cannot be agreed, a new feature group for Rel-18 enhanced MAC-CE indication can be considered as well. In this case, the new feature group should be defined as optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.
[bookmark: _Toc146731911]The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.

[bookmark: _Toc116995848]Conclusion
In this paper we discuss how to introduce a new PC6 UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support and R18 enhanced MAC-CE TCI state switch indication.

In the paper, the following Observations and Proposals were made:

Observation 1: One shot large UL timing adjustment for FR2 Power Class 6 UE and MAC-CE based TCI state switch delay in HST FR2 scenarios are enhanced in Rel-18 if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated. Hence, [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability should not depend on the Support of one shot large UL timing adjustment only.
Proposal 1: For Rel-18, extend the existing 22-1 feature group (Support of FR2 HST operation) defined in Rel-17 with the component corresponding to the support of enhanced MAC-CE indication.
Proposal 2: The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.
[bookmark: _Toc116995849]
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