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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:
	· The RAN4 Rel-19 specifications are expected to be available by December 2024.
· RAN4 will organize the discussions for improving the specifications in Q2 and Q3 2024 in RAN4 meeting(s), and report to RAN#104 and RAN#105
· Focus on 38.133 and 38.101-1/38.101-2/38.101-3, not covering other specifications in this RAN task
· Motivation of the work:
· Try to improve the above specifications for Rel-19 for 5G in the short term
· Try to conclude on guidance including the structure, drafting rule to ensure the quality of specifications for UE RF and RRM.
· Set up one dedicated agenda to collect the input from companies for specification improvement
· Companies are expected to point out the key issues and also provide the concrete solutions.
· No corresponding CR is expected before September
· Schedule the specific time slot for the single discussions on the specification improvement in RAN4 main session starting from April
· Identify the key issues and root reasons behind
· Summarize the candidate solutions for the next action
· Further discuss and decide how to capture the outcome of this RAN task in RAN#105


In this contribution, intial views on RAN4 specification quality improvement (General and UE RF specifications) were provided. 
2		Discussion
2.1		General aspect 
In general, the quality of RAN4 specifications is good with joint efforts from RAN4 group.  It’s understandable the size and contents of specification increased a lot compared to initial version of Rel-15 with incremental features specified into specification from Rel-15 to Rel-18.  It’s unavoidable some misalignment, ambiguity and typos/errors existing in the specifications due to work load and critical timeline to complete WIs in time. 
Figure 1 below summarized number of WIs/SIs (non-spectrum only) has impact to RAN4/RAN1/RAN2 in Rel-18 and Rel-19, the number of projects have impact to RAN4 over 2 times of RAN1 and RAN2. 
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Figure 1: Number of WIs/SIs statics
Observation-1: With several release evolution from Rel-15, it’s understandable the size of RAN4 specifications increased a lot which not friendly for readers. 
Many companies raise the concern on the work load on maintenance part especially for the number of maintenance CRs. RAN4 leadership has already taken some ways to control work load and t-doc numbers e.g.  t-doc cap per AI and “big CR approach” for non-spectrum WIs. 
Figure 2 below summarized number of maintenances CRs submitted into RAN4 #110 before the meeting. It’s observed that Rel-15~Rel-17 maintenance CRs take ~ 25% percentage of RAN4 t-docs, and Rel-18 CAT F CRs take 9% (big CR approach still applied for some of Rel-18 WIs in Q1’24). 
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Figure 2: Maintenance CR statics for RAN4#110 before the meeting
Observations-2: RAN4 take lots of effort on maintenance issues including maintenance CRs. 
Proposal-1: RAN4 shall consider some measures to further control workload on maintenance including number of maintenances CRs. Some possible ways for further discussion:
· Strict rules for t-doc cap of maintenance CRs
· Discourage to submit purely editorial CRs
· Big CR approach still applied for first 2 quarters after release completion
· Permission rules for early release maintenance CR i.e., during Rel-X time, for release-(X-2) and even earlier release maintenance issues, t-doc and CR submission shall be permitted and guided by RAN4 leadership with dedicated AIs
Regarding specification quality and drafting rules, some rules and practices from other WGs can be considered in RAN4. In RAN1, “drafting running CR approach” is used for on-going WIs with general principle as following:
· Only specification editors allow to submit CRs/drafting CRs for on-going WIs as per specification per WI basis 
· After each meeting, specification editors will implement latest agreements into draft running CRs and share over reflector for RAN1 internal review 
· Towards the completion of certain WIs, formal CRs will be submitted/agreed in WG and submitted to RAN-P
RAN2 also used similar approach as RAN1 with more contributors for CR drafting:
· For each WI, multiple drafting CRs can be assigned as per feature basis 
· Towards the completion of certain WIs, single CR per WI per specification will be submitted/agreed in WG and submitted to RAN-P
Proposal-2: RAN4 can further discuss new measures for specifications/CRs drafting e.g., “drafting running CR” approach in RAN1/RAN2. 
2.2		UE RF specification  
There is a series of UE specifications as 38.101-X:
· 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 
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) “.
Observation-3: No critical issues identified for RAN4 UE RF specifications from spec structure perspective. 
Besides of common issues and new measures as aforementioned, some of UE RF specification quality issues mentioned in [3] is major related to technical issues e.g., power limitation issue, MSD issue etc.  These issues shall be treated as technical issues as business as usual, no specific action required from RAN4 specification quality perspective. 
Proposal-3: Power limitation issue and MSD issues shall be treated as normal technical issues as usual, no specific action required from RAN4 specification quality perspective.
Another major concern raised for UE RF is how to cope with CA/DC band combinations and new bands. A RAN level discussion and action has already been organized for RAN4 CA framework on database tool (RP-240263).  It’s also worth to further discuss how to organize the discussion/handling of new CA/DC band combinations, new bands and new HPUE band combinations with efficient way in RAN4 WG level. 
2.3	Long-term thinking for 6G preparation
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.  
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-4: RAN4 has spent a lot of time to specify requirements for every single combination including new bands, CA/DC, and or new power classes.  
New frequency ranges and new RAT
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-5: 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 4: For 6G preparation, RAN4 shall further study new framework for the introduction of new bands/frequency ranges, CA/DC, and or new power classes.  
UE types and Power classes
In existing UE RF specifications, several UE power classes were specified in FR1 and FR2 which also associated with specific UE type assumption. 
· FR1 power class used to distinguish different UL power at antenna connector
· Limitation of device type/assumption needs to be added into the table as “note” separately
· FR2 power class is defined to distinguish different UE types based on its antenna assumption
· PC represents device type/assumption, but there is no clear definition to differentiate PC and it is getting increased
· Now, FR2 has 7 PCs until Rel-18 (4 PCs in Rel-15)
· The same FWA type already has 3 three power classes for different regulation and scenario
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n14
	316
	+2/-3
	
	
	
	
	23
	±2

	n41
	
	
	295
	+2/-33
	26
	+2/-33
	23
	±23

	n77
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n100
	316
	
	
	
	
	
	23
	±2

	n101
	316
	
	
	
	
	
	23
	±2

	n104
	
	
	
	
	26
	+2/-3
	23
	+2/-3

	NOTE 5:	Achieved via dual Tx
NOTE 6:	Generally, PC1 UE is not targeted for smartphone form factor. The UE power class 1 requirements for Band n14 are applicable for public safety scenario only.


Table 1: FR1 UE power classes
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE

	7
	RedCap UE

	Note: RedCap variants of non-RedCap UEs are not precluded


Table 2: FR2 UE power classes

	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 3: definition of suffixes in UE RF specifications
	Operating band
	ΔRIB,4R (dB)

	n5, n8, n13, n28, n71, n85, n105
	-2.71

	n5, n8, n28, n71, n20, n26
	-2.42

	n1, n2, n3, n25, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79, n104
	-2.2

	NOTE 1:	When 4 Rx operation is supported by FWA form factor
NOTE 2:	When 4Rx operation is supported by handheld UE.


Table 4: “Table 7.3.2-2 in TS 38.101-1”: Four antenna port reference sensitivity allowance ΔRIB,4R

In the beginning of Rel-15, general framework of NR UE RF requirements is defined per band basis. However, while getting enhanced, RAN4 RF requirements for specific features are specified based certain assumption of implementation details with exceptional case (e.g., number of antenna connectors, number of PAs, etc.)
· Most requirement tables have multiple notes to limit to specific device types and or specific implementation assumption 
· Many sub-features discussed separately instead of having a general framework e.g., HPUE with different PCs and band combination types, UL multi-Tx transmission (TxD, coherent/non-coherent MIMO). 
Observation-6: Some of existing RAN4 requirements are specified based on certain assumptions of UE types and or detailed UE implementation assumption. 
Proposal 5: For 6G consideration, RAN4 shall further study new framework to specify UE RF requirements in UE implementation and/or UE device types agonistic way as much as possible.
3		Conclusion
In this contribution, intial views on RAN4 specification quality improvement (General and UE RF specifications) were provided. 
General aspects:
Observation-1: With several release evolution from Rel-15, it’s understandable the size of RAN4 specifications increased a lot which not friendly for readers. 
Observations-2: RAN4 take lots of effort on maintenance issues including maintenance CRs. 
Proposal-1: RAN4 shall consider some measures to further control workload on maintenance including number of maintenances CRs. Some possible ways for further discussion:
· Strict rules for t-doc cap of maintenance CRs
· Discourage to submit purely editorial CRs
· Big CR approach still applied for first 2 quarters after release completion
· Permission rules for early release maintenance CR i.e., during Rel-X time, for release-(X-2) and even earlier release maintenance issues, t-doc and CR submission shall be permitted and guided by RAN4 leadership with dedicated AIs
Proposal-2: RAN4 can further discuss new measures for specifications/CRs drafting e.g. “drafting running CR” approach in RAN1/RAN2. 
UE RF specifications:
Observation-3: No critical issues identified for RAN4 UE RF specifications from spec structure perspective. 
Proposal-3: Power limitation issue and MSD issues shall be treated as normal technical issues as usual, no specific action required from RAN4 specification quality perspective.
Long-term thinking for 6G preparation:
Observation-4: 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-5: 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.
Observation-6: Some of existing RAN4 requirements are specified based on certain assumptions of UE types and or detailed UE implementation assumption. 
Proposal 4: For 6G preparation, RAN4 shall further study new framework for  the introduction of new bands/frequency ranges, CA/DC, and or new power classes.  
Proposal 5: For 6G consideration, RAN4 shall further study new framework to specify UE RF requirements in detailed UE implementation and/or UE device types agonistic way as much as possible.
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