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1.	Introduction
In last RAN4#110bis meeting, the issues of further improving the RAN4 spec quality were discussed and a WF was approved in [1] for larger specification structure enhancements part as below.· <Way forward/Agreement>:
It is encouraged to study the proposal 3 from R4-2405347 and discuss pros and cons of both solutions in UERF_Spec_Improvement agenda. Other solutions can be also presented and discussed.
· Option 1: the framework used in current 4G and 5G spec. (i.e. The same requirements for different features are packed in the second sub-clause together.) [image: ]
· Option 2: All of (additional) requirements for each feature could be packed together.
· [image: ]

In this proposal, we further discuss the issues of the RAN4 spec quality improvement. Some considerations related to the issues mentioned in Tdoc [2] will be provided.
2.	Discussion
2.1 Current RF spec structure
In the current RF spec, the structure is organized by the requirements with different features packing into the second level sub-clauses. The features are currently defined in the spec with the suffixes shown as below.
Table 1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplementary 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

	J
	ATG

	K
	Aerial UE (UAV)

	L
	Carrier Aggregation (CA) with Tx Diversity



However, it is noted that there are also some second level features further recursively categorized into third level features. For example, for shared spectrum channel access, suffices A, B and D are used for indicating at third level sub-clause. Figure 1 shows an example for “6.2F Transmitter power for shared spectrum channel access” with suffix “F”. The sub-features “for CA” with suffix “A”, “for NR-DC” with suffix “B” and “for UL MIMO” with suffix “D” are further specified into the third level. Such structure makes the spec more complicated to handle and the readability is quite poor.
[image: ]
Figure 1: An example for recursive sub-clause structure in the spec
The recursive sub-clause structure also appears in some other features such as V2X, etc. It is foreseeable that similar situations will occur more frequently in the future if the requirements for other features are applied recursively. One more issue to mention is that as for more features being introduced into the spec, it becomes more and more difficult to compare the requirements among the different features. For example, to compare transmitter power requirements between single carrier and the feature for CA with Tx Diversity, the number of the pages in the same document spans up to 206 pages, which leads to very poor readability! (Shown as in Figure 2).
[image: ]
Figure 2: Illustration of large page-span among features
Observation 1  In current spec, the structure is organized by the requirements with different features packing into the second level sub-clauses. However, there are also some second level features further recursively categorized into third level features. This makes the spec more complicated to handle and the readability is poor.

2.2 Optimization to RF spec structure
Now let’s take a look at the zip file structure for the RF spec. Take TS 38.101-1 as an example, the zip file consists of 8 parts, which are shown in Figure 3 as below.
· Part 1 (Cover):			including the Cover page and Directory structure of the spec.
· Part 2 (s00~0504):		including Foreword, Scope, References, Definitions, symbols and abbreviations, General, Operating bands and channel arrangement (up to clause 5.4 for channel arrangement)
· Part 3 (s0505~0505A02):	including Configurations for intra-band contiguous CA and non-contiguous CA
· Part 4 (s0505A03-0505A03):	including Configurations for inter-band CA
· Part 5 (s0505B-0505C):	including Configurations for DC and SUL
· Part 6 (s06-06):			including Transmitter characteristics
· Part 7 (s07-XX): 		including Receiver characteristics
· Part 8 (sAnnexes):		including Annexes in the spec.
[image: ]
Figure 3: Illustration of zip file structure for TS 38.101-1
To optimize the specification structure, we notice that the main issue affects the readability of the spec is that the requirements are separated by too many features. If we want to check some requirements from a certain feature, suppose to check the basic feature for single carrier, we have to open all the sub-files in the zip file and try to find the requirements out of different features. To optimize the structure, if we re-organize the zip file by features instead of by the clauses, then the requirements for a certain feature within a sub-file will be an independent part. In each sub-file, if a feature is further needed to be categorized into different sub-features, then a second level sub-clause can be setup. Figure 4 illustrates the above optimization concept.TS 38.101-1.zip 
              TS 38.101-1_single.doc     Op. bands and CH arrangement
              TS 38.101-1_A.doc        Tx characteristics
              TS 38.101-1_B.doc        Rx characteristics
              TS 38.101-1_C.doc
              TS 38.101-1_D.doc        Op. bands and CH arrangement for UL MIMO
                                      Tx characteristics for UL MIMO
                                      Rx characteristics for UL MIMO
              TS 38.101-1_E.doc
              TS 38.101-1_F.doc        Op. bands and CH arrangement for shared access
                                      Tx characteristics for shared spectrum access        xx for CA
                                      Rx characteristics for shared spectrum access        xx for NR-DC
                                                                                  xx for UL MIMO
              …
              …
                                        No need suffix in the first level clause      Second level sub-clause
              TS 38.101-1_L.doc





As mentioned in [2], for the sake of RAN4 spec simplicity, the delimiter “/” has been used for the FR2 part of the uplink configurations for inter-band CA configurations between FR1 and FR2 , such as CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, ny is a FR2 band and A, B and C are the corresponding bandwidth classes respectively. However, for inter-band EN-DC and NR-DC configurations, there are no such simplification rules and the uplink EN-DC/NR-DC are listed individually without using the delimiter “/”. To make the EN-DC/NR-DC configurations more concise and to be consistent with the rules for inter-band CA configurations, it is suggested that the following rules could be applied to EN-DC/NR-DC configurations. Considering that the supposed changes are only made for the uplink configurations and the changes are minor, it could be applied starting from Rel-18. Draft CRs in [5-13] have been proposed in this meeting under the corresponding band combination basket WI agenda item.
Observation 1  For inter-band CA configurations with FR2 part of the uplink configurations, grouping rules have been made in current spec for the configurations by using the delimiter “/” in uplink CA configurations, such as CA_nxA-nyA/B/C denotes CA_nxA-nyA, CA_nxA-nyB and CA_nxA-nyC, where nx and ny are two NR bands, ny is a FR2 band and A, B and C are the corresponding bandwidth classes respectively. However, for inter-band EN-DC configurations, there are no such grouping rules and the uplink EN-DC configurations are listed individually without using the delimiter “/”.
Proposal 1  For inter-band DC configurations with FR2 part of the uplink configurations, it is proposed to optimize the configuration tables with the grouping rules as below.
· For inter-band EN-DC configurations, the delimiter “/” could be used for the FR2 part of the uplink configurations, such as DC_xA_nyA/B/C, where x and ny are E-UTRA band and FR2 NR band, and A, B and C are the corresponding bandwidth classes respectively.
· For inter-band NR-DC configurations between FR1 and FR2, the delimiter “/” could be used for the FR2 part of the uplink configurations, such as DC_nxA_nyA/B/C, where nx and ny are FR1 NR band and FR2 NR band, and A, B and C are the corresponding bandwidth classes respectively.
· The above optimization rules could be applied starting from Rel-18.
· Example 1  Optimized EN-DC configuration table
	…
	…



Figure 4: Illustration of optimized structure for TS 38.101-1
By introducing the above mentioned optimized structure for RF spec, the structure will be more concise. For the first level clause, the feature will be reflected in the sub-file suffice. For example, if the constituent sub-file name is “TS 38.101-1_A.doc”, it means this sub-file specify the CA specific requirements. In the first level clause within the sub-file, there is no need to repeat the feature suffice since all the requirements specified in this sub-file belongs to the same feature. Thus the structure of the sub-file is simplified. If for the feature such as “Transmitter power for shared spectrum channel access” which has further sub-feature “for CA”, “for NR-DC” and “for UL MIMO”, then a second level of sub-clause with suffix “A”, “B” and “D” will be used.
Proposal 1  For the structure of current RF specification, it can be optimized with the guidelines as below.
· Re-organize the specification zip file by the features, each of the constituent sub-file specifies a certain feature, such as single carrier, CA, DC, etc.
· All of the requirements corresponding to a certain feature will be specified in a certain sub-file.
· In each sub-file, the clauses could be further specified with a second level sub-clause to reflect the requirements of a sub-feature.
· Considering the workload and the stability of the specification, the optimization of the specification structure could be started after Rel-19.
3. Conclusion
In this paper, we provide our considerations on how to optimize the current RAN4 RF specifications. The current RF spec structure and defects have been analysed. The following observations and proposals are provided.
Observation 1  In current spec, the structure is organized by the requirements with different features packing into the second level sub-clauses. However, there are also some second level features further recursively categorized into third level features. This makes the spec more complicated to handle and the readability is poor.
Proposal 1  For the structure of current RF specification, it can be optimized with the guidelines as below.
· Re-organize the specification zip file by the features, each of the constituent sub-file specifies a certain feature, such as single carrier, CA, DC, etc.
· All of the requirements corresponding to a certain feature will be specified in a certain sub-file.
· In each sub-file, the clauses could be further specified with a second level sub-clause to reflect the requirements of a sub-feature.
· Considering the workload and the stability of the specification, the optimization of the specification structure could be started after Rel-19.

An example for optimized specification for TS 38.101-1 is illustrated in the next page.
[image: ]
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