


3GPP TSG-RAN WG4 Meeting # 106												R4-2301676
Athens, Greece, 27 February –03 March, 2023

Agenda item:			9.3.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Adding guidance on document type for addition of band combinations
Document for:	Discussion and Approval
Introduction
At RAN#96 a study item (SI) on simplification of band combination specification for NR and LTE were agreed and the latest approved WID is found as [1]. The objectives of the SI are as follows:The objectives of SI are as follows:
· Investigate and simplify the working procedure for approving documents for TS and TR to improve the efficiency to specify band combinations and the quality of specifications
· Improve the efficiency considering
· RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and/or TPs, if any
· The following rules will be investigated and defined if necessary
· Investigate whether the workflow can be improved under the condition that quality can be guaranteed.
· Develop rules or guidelines covering the process of not for block approval.
· Develop the necessary tools to reduce RAN4’s workloads if feasible
· Improve the quality considering
· RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs and other WIs
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]RAN4 captures the agreements about the rules and guidelines including but not being limited to the outcome of the above sub-bullets in the corresponding TR
· Investigate the feasibility and optimize the specification structure and reduce the test burden
· Study the methodology to simplify the test efforts for a UE supporting multiple features, e.g., NR-CA, EN-DC on the same band combination
· Study of similarity and dependency of RF requirements for different features on the same band combination
· Study the methodology to simplify RF requirement specifications for
· MSD requirements in 38.101-1 and 38.101-3, e.g., reducing the test configurations with different bandwidth combinations
· For Delta_TIB and Delta_RIB requirements, investigate and define the framework of the general principle or requirements with band-combination specific exceptions
· For Delta_TC,c, investigate whether it can be removed in low boundary formula for Pcmax
· A simplified approach aiming to allow operation of the following PC5 configurations with Uu configurations should be investigated in order to minimise the specification efforts for such automotive relevant combinations:
· Inter-band con-current V2X operating bands (TS 38.101-1&3)
· NR Uu+NR PC5 (TS 38.101-1)
· LTE Uu+NR PC5(TS 38.101-3)
· NR Uu+LTE PC5(TS 38.101-3)
· Intra-band con-current V2X operating bands (TS 38.101-1)

· NOTE 1: The requirements applicable to UE won’t be changed or increased.
· NOTE 2: The work should be applied to all the power classes


In this contribution we discuss considerations for this SI and its objectives.
Discussion
History of the band combination work
Proposals for utilizing and defining the numerous and increasing 3GPP frequency bands are tasked to RAN4 by RAN. Since the first introduction of Carrier Aggregation (CA) requirements in Rel-10, the number of new ways of combining these bands remains increasing and diversifying into various kinds such as CA with multiple Down-Link and/or Up-Link bands, Dual-Connectivity (DC) between LTE and NR bands as well as utilization of multiple frequency ranges etc. As a result, it was starting from Rel-14 agreed to handle the band combination work in so-called baskets where each basket corresponds to a specific type or group of similar type combinations [2], [3], [4].  
The procedure for the band combination baskets were first collected in Clause 2.2 in [5] for LTE-Advanced in Rel-14 and are still the foundation for how RAN4 handles the basket work for band combinations with minor changes and the addition of DC etc. with the introduction of NR in Rel-15. As given in the justification of the SI further optimization and improvement of the working procedure (i.e. basket procedures) would be useful in order to improve the efficiency to specify band combinations and the quality of specifications. 
During the SI agreements have already been made which changes the procedures for band combination work. Some of these are highlighted in the following.
Requesting new band combinations
The first step for a new band combination is to request it for inclusion to the specification. As first agreed, in [6], a band combination shall be requested using the latest version of the request sheet template. In [7] it was agreed to use an Excel Sheet for the requests since the prior word templates became cumbersome. At RAN4#104 an Excel template was agreed as captured in [8]. The request shall be sent to the RAN4 band combo email reflector before the deadline. The deadline for requesting a new band combination were agreed to be changed from the original agreement of one week before the Tdoc deadline as captured in [5] to be the same deadline as RAN4 Tdoc submission for a RAN4 meeting. 
Requirement for fallbacks 
The concept of fallback mode, also known as fallbacks, is introduced, and explained in Clause 2.1 in [5]. In short, a new band combination cannot be introduced to the specification without all its fallbacks also are completed. 
A fallback is a combination of bands, bandwidth classes etc. of one lower order. Meaning, as an example, that a combination with 3DL/2UL needs to have all combinations of 2DL/2UL also completed. This can be seen as a mechanism to cope with the scenario that one of the DL bands, in the given example, becomes unusable and it is needed for the BS to drop this. Also, by introducing new band combinations step by step increasing only single order at a time is ensuring known behaviour from the UE and that potential coexistence issues are studied and resolved.
If the original basket arrangements in [5] is consulted the guidance is that you cannot request a new combination without the fallbacks completed in advance. This practice has since been changed, to simplify the process, such that a new combination can be requested together with its fallbacks provided that the descriptions include details of the added fallbacks in the same meeting. 
As a result, a proponent of a band combination needs to take great care when proposing a new combination that they check all the required fallback and if needed also request the ones which are missing in the specification. This is also captured in the agreed WF [7]. The proponent is the main contact company and contact person, as indicated in the request sheet. 
The requirement for fallback completion has multiple points where it can be checked:
1. The proponent when preparing a request for a new band combination
2. The three supporting companies for a new band combination request
3. [bookmark: _Hlk111030878]The Rapporteur of the WID where the band combination request is included 
4. The author/source of CR to TS for inclusion of the new band combination (Note this is often also the Rapporteur).
At any of the listed points above, other reviewing companies can also flag a potential missing fallback. 
Even there are multiple points where the completion of the fallbacks either shall be or should be checked the current scenario is that band combinations find their way to the specification without all needed fallbacks. This may be a result of the fact that it has not been clear at which point from above (i.e., who) is responsible for ensuring that all the fallbacks have been completed given the change of practice since the guidelines in [5].
Thorough checking is also in the best interest of the proponent since the discovery of a missing fallback would result in the combination having to be removed from the specification, at least until the fallbacks are resolved. 
Observation 1:	Thorough checking of fallback completion is in the best interest of the proponent since the discovery of a missing fallback would result in the combination having to be removed from the specification.
Note: The proponent is the main contact company and contact person, as indicated in the request sheet.  
At RAN4#104 it was agreed that TR 38.846 shall be used to capture the outcome of the study on simplification of band combination specification for NR and LTE. Further, it was agreed to document the definition of fallback modes and the rules related to fallback mode in the TR.
Order of completion of requested band combinations.
If Clause 2.1 in [5] is followed, and the wording in most baskets WIDs (i.e. “shall be completed and specified in advance”), then a band combination like exampled 3DL/2UL might need multiple RAN4 meetings to complete since all combinations of 2DL/2UL if not already included in the specification would need to be completed first. Practice has lately in RAN4 been that higher-order combinations could be completed if the technical work for the fallbacks were submitted at the same meeting. This speed up the time needed to complete a higher-order combinations but also limits the time to thoroughly check if indeed all fallbacks have been completed. As a consequence of this and the enormous amount of band combinations RAN4 has seen multiple examples of higher-order combinations entering the specification which then at a later stage is found missing a fallback. 
It was at RAN4#104 discussed if RAN4 needs to further formalize the perquisites for submitting a band combination for inclusion to the standard (i.e., Tdoc / TP or draftCR). For some band combination types there are technical work which is agreed captured in a TRs allocated for the baskets corresponding to this type while other types of band combinations have a need for little to no technical analysis. Inclusion of a higher-order combinations DC of 3 bands LTE inter-band CA (3DL/1UL) and 1 NR band (1DL/1UL) have little need for technical work while the lower-order fallbacks as DC of 2 bands LTE inter-band CA (2DL/1UL) and 1 NR band (1DL/1UL) have more. It can be argued that if the band combinations which require technical work are completed (Included in the specification) then it would be fine to introduce multiple higher-order combinations in parallel at a following meeting. 
As a result of above reasoning, it was at RAN4#104 agreed that band combinations including their fallbacks could be agreed at the same meeting as long as the CRs introducing these also were agreed at the same meeting. It shall be noted that if a new band combination is submitted in parallel with its fallback(s) it has been agreed that this shall be noted in the abstract/introduction/coversheet of the TP or draftCR as captured in TR 38.862. This agreement was confirmed at RAN4#104bis. 
Observation 2:	A band combination and its fallbacks can be submitted for inclusion to the specification at the same RAN4 meeting.  If a new higher order band combination is submitted in parallel with its fallback(s) it shall be noted in the abstract/introduction/coversheet of the TP or draftCR.
TR capturing rules and guidelines of specifying band combinations
In Rel-17 a SI on band combination handling resulted in a TR 38.862 capturing most of the rules and multiple valuable guidelines for requesting and specifying new band combinations. This TR 38.862 have not been updated since the completion of the SI and to our understanding is not intended to be updated further. The newly agreed rules and guidelines for requesting and specifying new band combinations are to be captured in the Rel-18 TR 38.846 and are to supersede the Rel-17 TR 38.862. 
[bookmark: _Hlk118297037]Naturally, many aspects already described in Rel-17 TR 38.862 is also applicable in Rel-18 and therefore seems to have to be copied to the Rel-18 TR 38.846. At RAN4#104bis this issue was raised, and it were agreed to use one TR to capture all the rules including the valid content of Rel-17 TR 38.862.
Observation 3:	RAN4 have agreed to use one TR to capture all the rules including the valid content of Rel-17 TR 38.862.
From this agreement it is clear that RAN4 has to decide which parts of Rel-17 TR 38.862 to be included to Rel-18 TR 38.846.
A question still open from the discussion at RAN4#104bis is if the Rel-18 TR 38.846 then for the sake of documenting rules and guidelines for requesting and specifying new band combinations shall be kept and maintained with the addition of new aspects or modifications to existing rules and guidelines. At RAN4#105 it was agreed that Rel-18 TR 38.846 will be maintained beyond the SI for documenting rules and guidelines for requesting and specifying new band combinations
Observation 4:	Rel-18 TR 38.846 shall be maintained beyond the SI for documenting rules and guidelines for requesting and specifying new band combinations.
Rules and guidelines for use of TP or draft CR.
When providing technical contributions for the inclusion of a band combination the agreement at RAN4#105 states that if there are no need for technical study it is recommend using a draft CR for the TS while a technical study, if needed, are to be include via a TP to a TR. 
Observation 5:	It is agreed by RAN4 that it recommend using draft CR for the TS if no technical study is needed. If technical study is needed a TP to a TR is needed.
Note given the Rel-18 basket structure not all baskets have a TR meaning that providing TPs are not possible for these baskets with no expectation of a technical study. 
Observation 6:	In the Rel-18 basket structure not all baskets have a TR meaning providing TPs are not possible for these baskets with no TR.
Rules and guidelines for preparing TPs or draft CRs.
Previously it has been customary practice in RAN4 to provide an individual Tdoc with TP per band combination. Some interpreted this as per combination set of LTE/NR bands meaning variations like CA_n1A-n2A and CA_n1A-n2B are captured in the same TP while other interpret this strictly as per band combinations meaning the example just given will result in two TPs. This same principal applies for draft CRs where some companies merge even combinations with different LTE/NR band combinations but still for the same TS and under the same WI while others have separate Tdocs. 
At RAN4#105 this practice was discussed and to reduce the amount of Tdocs to handle in the baskets it was agreed that for draft CRs, when there is no technical issue (i.e., draft CR can be used), to merge the band combinations into one draft CR per company per basket WI. 
Observation 7:	It is agreed by RAN4 that draft CRs shall be limited to one per company per basket WI. 
The notion of one draft CR per company per basket is interpreted as the sourcing company/companies provide a single draft CR per WI corresponding to an individual agenda item at the RAN4 meetings. This also means that if a company are working with multiple other companies for providing technical input (draft CRs) for the same type of combinations (i.e., basket WI) each different combination of sourcing companies shall be allowed to submit individual Tdocs.
Proposal 1:	Agree the proposed TP to the TR 38.846 to capture the guidance agreed at RAN4#105 on a single draft CRs introducing band combinations per basket WI per company/companies.
******************************* START OF TP to TR 38.486 *******************************
[bookmark: _Toc120114732]5.3	Fallback aspects for specifying band combinations
For companies to propose the new band combinations in the band combination basket WIDs, some restrictions on the fallback aspects should be considered. The proponents should propose all the necessary fallback modes together with the proposed band combinations. To make the rules on fallback aspects common understanding in RAN4 and to facilitate delegates who are not very familiar with such rules when preparing the band combination proposals, the following text is suggested to be captured in the justification of each band combination basket WID.
–	Request for additions of band combinations to this WI shall be provided using an agreed template and sent to the 3GPP_TSG_RAN_WG4_NR_BANDS email reflector before a RAN4 Tdoc submission deadline and no new band combinations are allowed to be requested after the deadline except to correct the missing fallback and add more supporting companies for the proposed band combinations.
–	When a proponent requests a new band combination, all the next level fallback configurations shall be listed and recorded in the request template and the status (“New”, “Ongoing”, “Completed”) of all the fallback configurations shall be declared accurately and clearly. For “New” fallback configurations, the proponent shall ensure these fallback configurations are also requested together with the higher order band combination in the same meeting.
–	A band combination configuration can only be considered as completed when all of the fallback configurations are completed and specified in advance or at the same meeting. It is the responsibility of the proponent to ensure the status of all of the fallback mode configurations. Rapporteurs and other companies are encouraged to check the status of all of the fallback configurations once the higher order band combinations are declared as completed.
(Note:  3GPP_TSG_RAN_WG4_CA is used for the LTE CA baskets WI)When the below approved rule is not followed by the proponents, TP/draft CR could be flagged by rapporteurs/ interested companies, and the TP/draft CR shall be noted if the lower order fallbacks are missing.
 #   Proponents should prepare and submit the corresponding contributions, e.g. draft CR, TP before RAN4#X meeting. If a draft CR or TP is depending on approval of lower order fallbacks submitted at the same meeting, this need to be clearly mentioned in the cover sheet of the draft CR or in the heading of the TP.
(Note:  The above rule is captured in TR 38.862-h10)
5.4	Submitting technical contributions (Tdoc) for specifying band combinations
[bookmark: _Toc21344429][bookmark: _Toc29801916][bookmark: _Toc29802340][bookmark: _Toc29802965][bookmark: _Toc36107707][bookmark: _Toc37251481][bookmark: _Toc45888388][bookmark: _Toc45888987][bookmark: _Toc61367705][bookmark: _Toc61373088][bookmark: _Toc68231038][bookmark: _Toc69084451][bookmark: _Toc75467462][bookmark: _Toc76509484][bookmark: _Toc76718474][bookmark: _Toc83580821][bookmark: _Toc84405330][bookmark: _Toc84413939][bookmark: _Toc120114729]5.4.1	Text Proposal (TP) or Draft Change Request (draft CR)
The R18 PC3 basket WID items were improved in RAN#96 meeting, including PC3 ENDC/NEDC, NR CA/DC, SUL and V2X basket WIDs, due to some of the R17 PC3 basket WID items are merged into one R18 PC3 basket WID, and also the table templates When providing technical contributions for the inclusion of a band combination there are two possible approaches.
1)	Text Proposal (TP) to a Technical Report (TR) for the specific basket Work Item (WI).
2)	Draft Change Request (draft CR) to the Technical Specification (TS) 
RAN4 have agreed that if there is a need for any technical study/analysis as UE coexistence studies potentially resulting in relaxations needed defined this needs to be provided via a TP to a TR such that this study/analysis is captured in the TR. For new band combinations which does not require any technical study/analysis RAN4 has agreed to introduce these via draft CR directly to the TS. It shall be noted that not all the basket WIs have a TR indicating for which technical study/analysis may be needed and for which there is no need. 
5.4.2	Specific for Text Proposal (TP)
TPs shall be drafted using the latest version of the corresponding TR as baseline and if included to the TR the provided template in the TR. All additions intended to be captured to the TR shall be marked with change-marks.
Sourcing company/companies are encouraged to combine all related band combinations to a single Tdoc for the TR containing one or more TPs with the needed technical analysis. 
5.4.3	Specific for Draft Change Request (draft CR)
Draft CRs shall be drafted using the latest version of the corresponding TS as baseline. All additions intended to be captured to the TR shall be marked with change-marks.
Sourcing company/companies shall provide a single draft CR per basket WI corresponding to an individual agenda item at the RAN4 meetings. Noting that if a company is working with multiple other companies for providing technical input (draft CRs) for the same type of combinations (i.e. basket WI) each different group of sourcing companies shall be allowed to submit individual Tdocs.
5.4.4	Which agenda to submit the Tdoc for
The TP or draft CR shall be submitted to the agenda corresponding to the basket WI for which the specific band combination belongs (i.e.is included in the WID). Attention shall be made to which type of combinations it is under the basket if there are different sub-agendas for e.g. with or without FR2 parts of the combination.
Exceptions for submitting to the agenda corresponding to the basket WI is agreed by RAN in WF [9] and listed below.
1)	Intra-band CA or DC (intra-band UL related MSD or band protection)
2)	2 band inter-band CA or DC (intra-band UL CA IMD related MSD, LB-LB cases)
3)	3 band inter-band CA or DC (intra-band UL CA triple beat related MSD, LB-LB-LB cases)
In case of any of the exceptions above the TP or draft CR shall be submitted to the “not for block approval” agenda.
[bookmark: _Toc120114733]6	Guidelines of specifying band combinations
******************************* END OF TP *******************************

Conclusion
In this contribution we discuss band combination guidance in basket WIDs and have the following observation and proposal:
TO BE UPDATED

References
[1] [bookmark: _Ref54013899][bookmark: _Ref101429480][bookmark: _Hlk92129218]RP-222216, “Study on simplification of band combination specification for NR and LTE”, ZTE
[2] RP-151172, “Revised approach for CA WIs”, RAN4 chairman (Nokia Networks), TSG RAN meeting #69, Phoenix, AZ, US, 14 – 16 Sep, 2015
[3] RP-151169, “New CA WI procedure from Rel-14 onwards”, NTT DOCOMO, INC., TSG RAN meeting #69, Phoenix, AZ, US, 14 – 16 Sep, 2015
[4] R4-156218, “New CA WI approaches from Rel14 onwards”, NTT DOCOMO, INC., 3GPP TSG-RAN WG4 Meeting #76bis, Sophia Antipolis, France, 12 - 16 Oct, 2015
[5] R4-161491, “On new CA WI approach”, NTT DOCOMO, RAN4 Chairman
[6] R4-1902493, “CA/DC band combination definition” Intel
[7] R4-2008929, “WF on refinement on excel format for band combinations”, Huawei
[8] R4-2214978, “EXCEL template for R18 PC3 ENDC NRCA, ZTE
[9] R4-2107806, “Way forward on “not for block approval” AI way of working”, Skyworks




1

3

