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1		Introduction
RAN#103 dicussed RAN4 specification quality improvement which trigged by RP-240330. A WF was endorsed in RP-240782) which task RAN4 to furtehr study the issues and solutions.
In RAN4#110bis, RAN4 initiated the discussion on potential improvement on UE RF specification as captured in WF [1].  
In this contribution, further views are provided for larger specification structure enhancement. 
2		Discussion
A series of UE specifications as 38.101-X was introduced for NR UE 
· 38.101-1 as UE RF requirements for FR1
· 38.101-2 as UE RF requirements for FR2
· 38.101-3 as UE RF requirements for inter-working across FR1 and FR2 and EN-DC
· 38.101-4 as UE performance requirements
· 38.101-5 as NTN UE RF and performance requirements 
Specification structure (RF characterises basis vs feature/WI basis) 
In RAN4#110bis, companies proposed to consider introduced sections as per feature/WI based instead of Tx/Rx RF characteristics basis:  
How to differentiate WIs/features
· Option 1: Treating case by case pending on features introduced, and when needed, dedicated sub-clauses with suffixes can be introduced (existing way) 
· Option 2: Using separate sections for different WIs/features and group them together (new proposed way)

The structure of UE RF specifications TS 38.101-1/-2/-3 inherited from LTE specification 36.101 which consists of “Operating bands and channel arrangement (chapter 5)”, “Transmitter characteristics (chapter 6)” and “Receiver characteristics (chapter 7) “.
We understand it’s impractical to make significant changes on the structure of NR specifications during this late stage.  Meanwhile it’s worth to take some long-term thinking for 6G preparation taking lesson and practice from NR.  
Pending requirements introduced under WIs, not every WIs/features need dedicated sections and have impact on all Tx/Rx requirements. In NR Rel-15, we have only one WI and in later release several WIs/features were introduced. Not every WIs/features require individual sections, also pending requirements which will be introduced, not all features/WIs can be placed under sections of same level. And when needed, dedicated suffixes under 2nd sub-classes were introduced under existing UE RF specifications:
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	H
	Carrier Aggregation(CA) with UL MIMO

	I
	RedCap


Table 1: definition of suffixes in UE RF specifications
It’s impossible to generate an always suitable structure in early release considering uncertainty of future releases. On the other hand, we need to ensure the chapters and top levels of sections stable in a future proof manner.
Observation 1: No critical issues identified for RAN4 UE RF specifications from spec structure perspective. 
Proposal 1: RAN4 shall avoid to have big specification structure change for NR specifications at this late stage.
Proposal 2: Considering diverse and uncertainty of different WIs/features and accumulated sections with new WIs/features, not treating WIs/Features as a generic item to divide sections. WIs/features can be treated case by case when corresponding requirements introduced.
New frequency ranges and new RAT
Existing RAN4 RF requirements are specified as per band, per band combinations and or per PCs(power class) basis. Once new bands, new band combinations or new power classes introduces, corresponding RF requirements need to be studied and specified into specifications. 
Observation 2: RAN4 has spent a lot of time to specify requirements for every single combination including new bands, CA/DC, and or new power classes.  
TS 38.101-3 specified UE RF requirements for FR1 and FR2 interworking operation with LTE e.g., CA with FR1-FR2 and/or EN-DC with LTE-NR. A lot of time spent in RAN4 on CA combos with 10+ basket WI and 100+ CR per meeting. In TS 38.101-3, 10+ clauses are necessary with similar requirements. Also, 5+ sub-clauses are needed again for each clause by the number of bands for the combinations
For 6G, most likely we will introduce new frequency range i.e., FR3 (7-24 GHz) as some candidate frequency ranges discussed in WP5D response SI in additional to refarming bands from LTE and NR systems. During 6G initial stage, LTE, NR and 6G will be co-existence in same region given 5G only partially deployed in some regions.  6G will have inter-working with NR and LTE. The problem will be even worse with 3-frequency ranges and 3-RATs inter-working:
· RAT: LTE, NR, 6G  6! cases incl. CA, DC, and TC (triple radios)At least 6!x3! (4,320) tables might be needed!

· Frequency range: FR1, FR2, FR3  3! cases incl. single/dual/triple ranges
· Also, need 2x or 3x tables considering the anchor RAT, e.g., EN-DC, NE-DC 
Observation 3: It’s challenge to handle band combinations based on existing CA/DC framework for 6G considering potential combinations among 3 RATs and 3 frequency ranges.
Proposal 3: For 6G preparation, RAN4 shall further study new framework/specification structure for the introduction of new bands/frequency ranges, CA/DC, and or new power classes.  
From specification structure perspective, we suggested to consider the possibility of introducing UE RF sub-specifications or main chapters based on conductive or radiated requirements instead of frequency ranges. Similar as BS specification structure, this can be compatible for new frequency ranges introduction in the future. 
Proposal 4: Introduce UE RF sub-specifications or main chapters based on test methodologies (similar as UE demodulation specification TS 38.101-4 and BS specification TS 38.104):
· Conductive Tx/Rx characteristics / TS xx.xxx-1 Conductive UE RF requirements 
· Radiated Tx/Rx characteristics/TS xx.xxx-2 Radiated UE RF requirements
· Requirements for interworking/TS xx.xxx-3 UE RF requirements for inter-working 
	4   General
5   Operating bands and channel arrangement
6   Conducted transmitter characteristics
7   Conducted receiver characteristics
8   Radiated transmitter characteristics
9   Radiated receiver characteristics
10 Transmitter characteristics for inter-working
11 Receiver characteristics for inter-working


3		Conclusion
In this contribution, further views are provided for larger specification structure enhancement. 
Observation-1: No critical issues identified for RAN4 UE RF specifications from spec structure perspective. 
Proposal 1: RAN4 shall avoid to have big specification structure change for NR specifications at this late stage.
Proposal 2: Considering diverse and uncertainty of different WIs/features and accumulated sections with new WIs/features, not treating WIs/Features as a generic item to divide sections. WIs/features can be treated case by case when corresponding requirements introduced.
Observation 2: RAN4 has spent a lot of time to specify requirements for every single combination including new bands, CA/DC, and or new power classes.  
Observation 3: It’s challenge to handle band combinations based on existing CA/DC framework for 6G considering potential combinations among 3 RATs and 3 frequency ranges.
Proposal 3: For 6G preparation, RAN4 shall further study new framework/specification structure for the introduction of new bands/frequency ranges, CA/DC, and or new power classes.  
Proposal 4: Introduce UE RF sub-specifications or main chapters based on test methodologies (similar as UE demodulation specification TS 38.101-4 and BS specification TS 38.104):
· Conductive Tx/Rx characteristics / TS xx.xxx-1 Conductive UE RF requirements 
· Radiated Tx/Rx characteristics/TS xx.xxx-2 Radiated UE RF requirements
· Requirements for interworking/TS xx.xxx-3 UE RF requirements for inter-working 
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