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1 Introduction
LTE and NR CA/DC configurations are introduced in RAN4 specifications by several basket work items (WIs) for each release. When a release is frozen in RAN4 the non-completed CA/DC configurations are moved to the next release. 
RAN5 WIs are deemed completed when the supporting companies of the RAN5 WI consider the necessary test coverage have been completed. This is straight forward when the number of configurations in a WI is limited within the WI scope. For RAN5 basket-WIs including large number of CA/DC configurations it is not feasible to accurately estimate the completion date as RAN5 does not have the option to move non-completed configurations to the next release; and the industry deployment interest or time of deployment may have changed since they were initially introduced in RAN4 and thus may be introduced in RAN5 much later. 
The experience of RAN5 basket-WI item approach for CA/DC configurations so far is that completion rate, considering all configurations in the scope of the WI, is stagnant and cause the WI to never end. It is evident it doesn’t work and is not practical to meet key stakeholders need for knowing the status of specific CA/DC configurations of interest. Thus, there is a need to come up with a more practical plan that not only facilitates test definition for Operator interested CA/DC configurations but also capture the status in a common place for ease referencing and use by key stakeholders. For stakeholders of RAN5 test specifications the most important is to have clear status of which configurations have been completed, which are ongoing, and which configurations are pending and not ready for contributions yet due to changed industry interest or time of deployment.  
The purpose of this document is to discuss and propose a way forward for CA/DC configurations in RAN5 WIs. The following topics are addressed:
-	Providing overview of status of CA/DC configurations to key stakeholders of RAN5 test specifications; and
-	Mapping between RAN4 and RAN5 basket-WIs; and
-	Status reporting of RAN5 basket-WIs to RAN and capturing of the status in 3GPP work plan.
2	Discussion
2.1 	Providing overview of status of CA/DC configurations
RAN5 currently handles introduction of NR CA DC configurations by one basket-WIS per release. Table 2.1-1 lists the RAN5 NR basket-WIs for Rel-16 and Rel-17. For LTE CA there has been RAN5 basket-WIs from Rel-13 to Rel-16 as listed in Table 2.1-2. 
Table 2.1-1:	RAN5 Rel-16 and Rel-17 basket-WIs for 5G NR CA DC configurations
	Release
	Scope
	RAN5 WI

	Rel-16
	Rel-16 5G NR CA and DC configurations
	NR_CADC_NR_LTE_DC_R16-UEConTest

	Rel-17
	Rel-17 5G NR CA and DC configurations
	NR_CADC_NR_LTE_DC_R17-UEConTest



Table 2.1-2:	RAN5 Rel-13 to Rel-16 basket-WIs for LTE CA configurations
	Release
	Scope
	RAN5 WI

	Rel-13
	UE Conformance Test Aspects - Rel-13 LTE CA configurations
	LTE_CA_Rel13-UEConTest

	Rel-14
	UE Conformance Test Aspects – Rel-14 CA configurations
	LTE_CA_R14-UEConTest

	Rel-15
	UE Conformance Test Aspects – Rel-15 CA configurations
	LTE_CA_R15-UEConTest

	Rel-16
	UE Conformance Test Aspects – Rel-16 LTE CA configurations
	LTE_CA_R16-UEConTest



Currently RAN5 use the RAN5 Permanent Reference Document PRD21 [2] to provide tracking of status for individual NR bands, CBW extensions and 5G NR CA DC configurations, and its power classes. 
PRD21 [2] includes all NR bands and 5G NR CA DC configurations as specified in TS 38.101-1 [3], TS 38.101-2 [4] and TS 38.101-3 [5] split into separate configuration entries for each downlink and uplink combination, and for each supported power class. The overall number, number of completed, and number of assigned ongoing NR bands/CBW extensions and 5G NR CA DC configurations in PRD21 v1.3.0 are shown in Table 2..1-3. The term "assigned" means that there is a confirmed interested operator or deployer for the NR band, CBW extension or 5G NR CA DC configuration. 
Table 2.1-3:	PRD21 v1.3.0 statistics (all power classes)
	Type
	Overall Number
	Number of completed

	Number of assigned and ongoing 
(not yet completed)
	Number of pending 
(not assigned)

	NR Bands and CBW extensions
	125
	79
	63,2%
	29
	17

	NR CA, NR-DC, NR SUL, NE-DC and EN-DC configurations
	79978
	839
	1,0%
	9103
	70036



Similar as PRD21 for NR bands and 5G NR CA DC configurations RAN5 has created PRD20 [1] to track completion of LTE CA configurations.
PRD21 [2] and PRD20 [1] are currently used as an informal reference by key stakeholder of RAN5 test specifications interested in 3GPP status of individual bands and CA/DC configurations e.g., by test industry to plan validation activities, by device certification organisations and by network operators. As PRD21 [2] and PRD20 [1] are internal reference documents it is not possible to provide formal 3GPP references to them. To enable formal references internally in 3GPP and by external organisations an informative Annex in the RAN5 TS could be used. Suitable TSs are TS 36.521-2 [5] for LTE and for TS 38.508-2 [6] for NR. The informative annexes of [5] and [6] could reference an attached zip-file with a macro-free copy of the PRD20 [1] and PRD21 [2] Excel lists” PRD20 E-UTRA CA list” [7] and ”PRD21 5G NR bands and CADC configurations list” [8] respectively.. To keep the informative Annexes of TS 36.521-2 [5] and TS 38.508-2 [6] up to date there is a need to submit a CR to each TS after RAN5 meetings updating the Annexes referenced attachments. 
[bookmark: _Toc490144478]Observation#1A: PRD21 [2] provides lists of completed, ongoing and pending NR bands, CBWs and CA/DC configurations, but PRD21 is an internal RAN5 document and cannot be used as a formal 3GPP reference. 
Proposal#1A: It is proposed that an informative Annex to TS 38.508-2 [6] is created including a reference to an attached Excel file including a macro-free copy of the PRD21 [2] ”PRD21 5G NR bands and CADC configurations list” listing completed, ongoing and pending NR bands, CBWs and 5G NR CA/DC configurations that can be referenced as a formal 3GPP document. 
Observation#1B: To keep the informative Annex in TS 38.508-2 [6] up to date there is a need to submit a CR after each RAN5 meeting updating the Annex referenced PRD21 attachment. 
Proposal#1B: If the PRD21 [2] ”PRD21 5G NR bands and CADC configurations list” is changed at a RAN5 meeting the PRD21 rapporteur shall submit a CR updating the Annex referenced attachment with a macro-free copy of the updated version of the ”PRD21 5G NR bands and CADC configurations list”.  
Observation#2A: PRD20 [1] provides a list of completed and ongoing LTE CA configurations, but PRD20 is an internal RAN5 document and cannot be used as a formal 3GPP reference. 
Proposal#2A: It is proposed that an informative Annex to TS 36.521-2 [5] is created including a reference to an attached Excel file including a macro-free copy of the PRD20 [1] ” PRD20 E-UTRA CA list” listing completed and ongoing LTE CA configurations that can be referenced as a formal 3GPP document.
Observation#2B: To keep the informative Annex in TS 36.521-2 [5] up to date there is a need to submit a CR after each RAN5 meeting updating the Annex referenced PRD20 attachment. 
Proposal#2B: If the PRD20 [1] ”PRD20 E-UTRA CA list” is changed at a RAN5 meeting the PRD20 rapporteur shall submit a CR updating the Annex referenced attachment with a macro-free copy of the updated version of the ”PRD20 E-UTRA CA list”.  

2.2	Mapping between RAN4 and RAN5 basket-WIs
2.2.1	NR CA DC configurations
3GPP RAN4 introduces new EN-DC, NR CA, NR-DC and NE-DC band combinations and configurations in several basket-WIs per release. In RAN5 have those RAN4 basket-WIs been collected into one basket-WI per release, NR_CADC_NR_LTE_DC_R16-UEConTest for Rel-16 and NR_CADC_NR_LTE_DC_R17-UEConTest for Rel-17.
The mapping between RAN4 basket-WIs and a RAN5 basket-WI is provided on a WI level by the RAN5 basket-WI WID. Having one RAN5 basket-WI for NR CA/DC configurations per release reduces the administrative burden in RAN5. For stakeholders of RAN5 test specifications it is important to have clear status of which configurations are completed, which are ongoing, and which configurations are pending and not ready for contributions yet due to changed industry interest or time of deployment. The information in which RAN4 WI a configuration was introduced in has low importance for stakeholders of RAN5 test specifications. 
Observation#3: Having one RAN5 basket-WI per release for NR CA/DC configurations reduces the administrative burden in RAN5. The information on which RAN4 WI a configuration is introduced in has low importance for stakeholders of RAN5 test specifications. 
Proposal#3: It is proposed that RAN5 continues to use one basket-WI for 5G NR CA/DC configurations per release.
2.2.2	LTE CA configurations
3GPP RAN4 introduces new LTE CA configurations in several basket-WIs per release. In RAN5 have those RAN4 basket-WIs been collected into one basket-WI per release from Rel-13 to Rel-16.
The same discussion as for 5G NR CA/DC configurations in section 2.2.1 applies for LTE CA and the same observations and proposal applies as:
Observation#4: Having one RAN5 basket-WI per release for LTE CA configurations reduces the administrative burden in RAN5. The information on which RAN4 WI a configuration is introduced in has low importance for stakeholders of RAN5 test specifications. 
Proposal#4: It is proposed that RAN5 continues to use one basket-WI for LTE CA configurations per release.

2.3	Status reporting of RAN5 basket-WIs to RAN and capturing of status in 3GPP work plan.
2.3.1	Reporting status for configurations in RAN5 basket-WIs
RAN5 basket-WIs cause two types of changes to RAN5 specifications:
-	Generic parts and test cases.
-	CA/DC configuration specific test point analysis, minimum requirements, test configurations, test requirements. 
To specify the generic parts and update existing or create new test cases for the different type of configuration introduced by the RAN5 basket-WI there is a need to do it for at least one representative configuration. The completion of the generic parts and test cases completes the framework required for introducing additional new configurations in the RAN5 basket-WI.
Additional configurations can be added based on the framework by adding CA/DC configuration specific test point analysis, minimum requirements, test configurations and test requirements.
To make the status reporting for RAN5 basket-WIs more relevant the reporting could be split into status of test case framework and configurations separately. For example, as percentage completion of the framework (generic parts and test cases) and for individual status of CA/DC configurations of the RAN5 WI a reference given to the proposed Annex in TS 38.508-2 [7] in section 2.1 for NR and in TS 36.521-2 [6] for LTE. 
To make it easier for readers of RAN5 basket WIs status reports to find status of configurations the status report could include a hyperlinked reference to the CR updating the Annex with the status list of the configurations. 
Observation#5:	Overall percentage completion for RAN5 WIs covering large number of configurations is not useful. Percentage completion of the test cases may be useful to indicate status of the framework for the type of configuration introduced by the WI. 
Proposal#5: 	It is proposed that the status reporting for RAN5 basket-WIs is split into two parts: the percentage completion of the update and/or addition of test case framework for the type of configurations in the WI, and a reference to the Annex in  TS 36.521-1 [6] for LTE and to TS 38.508-2 [7] for NR where the status of configuration can be found. The work plan for the RAN5 basket work item covering the status of the test case framework shall be attached to the status report.
Observation#6:	To make it easier for readers of RAN5 basket-WI status reports to find status of configurations the status report could include a hyperlinked reference to the CR updating the Annex with the status list of the configurations.
Proposal#6: It is proposed that status reports for RAN5 basket-WIs include a hyperlinked reference to the CR where the Annex providing latest status of configurations.   
Figure 2.3.1-1 shows an example of a format to indicate status of RAN5 basket-WIs for CA/DC configurations in 3GPP workplan based on split reporting for "Test case framework" completion in the “%Completed” column and status of configurations by a reference to TS annex in the “Notes” column.
Figure 2.3.1-1: Example of status indication for RAN5 basket-WI on NR CA/DC configurations in 3GPP WP 
[image: ]
2.3.2	Criteria to close RAN5 basket-WIs
Considering that RAN5 has not the option to move the not completed configurations to next release, and that industry interest or timing of deployment may have changed from when they were initially introduced in RAN4, it is not practical to keep the RAN5 basket-WIs open until all configurations have been completed.
Observation#7:	Keeping RAN5 basket-WIs open until all configurations have been completed would keep the WIs open for ever. 
Proposal#7: 	It is proposed that the completion date for RAN5 WIs covering large number of configurations is closed when test case framework within the scope of the RAN5 basket-WI workplan have been completed and there has been no progress of configurations for several meetings. As a minimum the RAN5 basket-WI shall be kept open at least two RAN5 meetings after the RAN plenary closing the RAN4 WI(s) in scope of the RAN5 basket-WI.
2.3.3	Handling of not completed configurations after RAN5 basket-WIs are closed
Industry needs for introducing conformance testing of configurations may arise after a RAN5 basket-WI has been closed. As RAN5 have a well-established process for require interested operator or deployer declaration before RAN5 work can start it will be transparent when new configurations to closed RAN5 basket-WIs are introduced. Such introduction of configurations can be handled under technical enhancement and improvement (TEI) and Cat F CRs as there is no new 3GPP requirement introduced. To keep the tracking of the RAN5 basket-WI the configuration was introduced such RAN5 CR should reference TEIxx_Test and the original RAN5 basket-WI WI code where “xx” is the release of the original RAN5 basket-WI. 
Observation#8: Additional configuration may need to be added after a RAN5 basket-WI has been closed due to changed industry interest. 
Proposal#8: It is proposed that after a RAN5 basket-WI has been closed additional configuration can be added under TEIxx_Test + original WI code for the config and CR category F, where xx is the release of the original WI.

3	Proposal
3.1	Proposals for RAN5 approvals
Proposals 3GPP formal reference - 5G NR:
Observation#1A: PRD21 [2] provides lists of completed, ongoing and pending NR bands, CBWs and CA/DC configurations, but PRD21 is an internal RAN5 document and cannot be used as a formal 3GPP reference. 
Observation#1B: To keep the informative Annex in TS 38.508-2 [6] up to date there is a need to submit a CR after each RAN5 meeting updating the Annex referenced PRD21 attachment. 
	Proposal#1A: It is proposed that an informative Annex to TS 38.508-2 [6] is created including a reference to an attached Excel file including a macro-free copy of the PRD21 [2] ”PRD21 5G NR bands and CADC configurations list” listing completed, ongoing and pending NR bands, CBWs and 5G NR CA/DC configurations that can be referenced as a formal 3GPP document.
Proposal#1B: If the PRD21 [2] ”PRD21 5G NR bands and CADC configurations list” is changed at a RAN5 meeting the PRD21 rapporteur shall submit a CR updating the Annex referenced attachment with a macro-free copy of the updated version of the ”PRD21 5G NR bands and CADC configurations list”.



Proposals 3GPP formal reference - LTE CA:
Observation#2A: PRD20 [1] provides a list of completed and ongoing LTE CA configurations, but PRD20 is an internal RAN5 document and cannot be used as a formal 3GPP reference. 
Observation#2B: To keep the informative Annex in TS 36.521-2 [5] up to date there is a need to submit a CR after each RAN5 meeting updating the Annex referenced PRD20 attachment. 
	Proposal#2A: It is proposed that an informative Annex to TS 36.521-2 [5] is created including a reference to an attached Excel file including a macro-free copy of the PRD20 [1] ” PRD20 E-UTRA CA list” listing completed and ongoing LTE CA configurations that can be referenced as a formal 3GPP document.
Proposal#2B: If the PRD20 [1] ”PRD20 E-UTRA CA list” is changed at a RAN5 meeting the PRD20 rapporteur shall submit a CR updating the Annex referenced attachment with a macro-free copy of the updated version of the ”PRD20 E-UTRA CA list”.



Associated to Proposal#1A and Proposal#2A have CRs been submitted to RAN5#98 in [9] and [10] to introduce the new informative annexes in TS 36.521-2 [6] and TS 38.508-2 [7].

Proposals RAN5 basket WI 5G NR & LTE CA:
Observation#3: Having one RAN5 basket-WI per release for NR CA/DC configurations reduces the administrative burden in RAN5. The information on which RAN4 WI a configuration is introduced in has low importance for stakeholders of RAN5 test specifications. 
Observation#4: Having one RAN5 basket-WI per release for LTE CA configurations reduces the administrative burden in RAN5. The information on which RAN4 WI a configuration is introduced in has low importance for stakeholders of RAN5 test specifications.
	Proposal#3: It is proposed that RAN5 continues to use one basket-WI for 5G NR CA/DC configurations per release.
Proposal#4: It is proposed that RAN5 continues to use one basket-WI for LTE CA configurations per release.



3.2	Proposals for RAN5 endorsement and RAN approvals
If RAN5 endorses the proposals in clause 3.2 the next step will be to submit the proposals for RAN approval at next RAN plenary meeting either as part of the RAN5 chair report to RAN plenary or as a separate contribution.
3GPP Work plan and status reporting to RAN:
Observation#5:	Overall percentage completion for RAN5 WIs covering large number of configurations is not useful. Percentage completion of the test cases may be useful to indicate status of the framework for the type of configuration introduced by the WI.
Observation#6:	To make it easier for readers of status reports for RAN5 basket-WI to find status of configurations the status report could include a hyperlinked reference to the CR updating the Annex with the status list of the configurations.
	Proposal#5: 	It is proposed that the status reporting for RAN5 basket-WIs is split into two parts: the percentage completion of the update and/or addition of test case framework for the type of configurations in the WI, and a reference to the Annex in TS 36.521-1 [6] for LTE and to TS 38.508-2 [7] for NR where the status of configuration can be found. The work plan for the RAN5 basket work item covering the status of the test case framework shall be attached to the status report.
Proposal#6: It is proposed that status reports for RAN5 basket-WIs shall include a hyperlinked reference to the CR where the Annex providing latest status of configurations.  



Criteria for closing RAN5 basket WIs:
Observation#7:	Keeping RAN5 basket-WIs open until all configurations have been completed would keep the WIs open for ever. 
Proposal#7: 	It is proposed that the completion date for RAN5 WIs covering large number of configurations is closed when test case framework within the scope of the RAN5 basket-WI workplan have been completed and there has been no progress of configurations for several meetings. As a minimum the RAN5 basket-WI shall be kept open at least two RAN5 meetings after the RAN plenary closing the RAN4 WI(s) in scope of the RAN5 basket-WI.

Handling of not completed configurations after RAN5 basket-WIs are closed:
Observation#8: Additional configuration may need to be added after a RAN5 basket-WI has been closed due to changed industry interest.
	Proposal#8: It is proposed that after a RAN5 basket-WI has been closed additional configuration can be added under TEIxx_Test + original WI code for the config and CR category F, where xx is the release of the original WI.



4	References
[1] 3GPP RAN5 PRD20:		Permanent Reference Document (PRD); E-UTRA CA configuration handling in RAN5 (Release 10 and later releases), can be downloaded from: 
https://www.3gpp.org/ftp/TSG_RAN/WG5_Test_ex-T1/PRD 
[2] 3GPP RAN5 PRD21:		Permanent Reference Document (PRD); NR bands and 5G NR CADC configuration handling in RAN5 (Release 15 and later releases), can be downloaded from: 
https://www.3gpp.org/ftp/TSG_RAN/WG5_Test_ex-T1/PRD 
[3] 3GPP TS 38.101-1: 	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
[4] 3GPP TS 38.101-2: 	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
[5] 3GPP TS 38.101-3:	NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios
[6] 3GPP TS 36.521-2:	E-UTRA; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)
[7] 3GPP TS 38.508-2:	5GS; User Equipment (UE) conformance specification; Part 2: Common Implementation Conformance Statement (ICS)
[7] PRD20:	PRD20 E-UTRA CA list v1.1.0
[8] PRD21:	PRD21 5G NR bands and CADC configurations list v1.3.0
[9] R5-231000	Introduction of informative Annex for status of NR bands, and NR CA, NR-DC, EN-DC, NE-DC and NR SUL configurations (CR to TS 38.508-2 [7], RAN5#98)
[10] R5-231047	Introduction of informative Annex for status of LTE CA configurations (CR to TS 36.521-2 [6], RAN5#98)


	
3GPP
image1.png
porink [~ [Staus [ W <

150321 Re-223060 |pansonG, [songdand
Leif inamobie.

Name < [Acronym < [oul < [Releal - [Rely[Start |- |Finsh

UE Conformance Test Aspects - NR_CADC NRLTE 2 Rekis RS 20180301 2023
Rel-16 NR CA and DC; and NR and | _DC_R1&-

> UeConTest uattsson, | m,
LTE DC Configurations VuSH, eifmatis
ouee, @ericssol

Ericsson, o,




