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[bookmark: _Toc116995841]Introduction
During RAN4#110 a WF [1] was agreed to initiate the discussions on the structure of band combination baskets for Rel-19. The discussion during RAN4#110bis was focused on the technical preparations with the agreement of a number of templates and guidance for needed co-existence studies for different types of band combinations. The agreed templates are now covered in the following agreed Tdocs:
	Inter-Modulation Distortion (IMD) Study
	R4-2404249

	Harmonic (HAM) study
	R4-2405935

	Cross-Band study
	R4-2404250

	Triple Beat study
	R4-2404248



The WF [6] besides listing the agreed templates above also listed the following way-forward:
	<Way forward>:
· RAN4 will continue to discuss how to improve the TR templates for R19 basket WI, and try to approve any additional TR templates in May meeting, i.e. RAN4 #111 meeting.
· To collect the extra info need to be included in the TR templates, such as
· The detail analysis for the calculation of MSD values.
· Other aspects to be included.
· To decide if some info could be removed from the current template.
· If a simplified rule-based delta T/R could be applied?
· Other aspects considered to be removed.
· To analyse if a common TR template is needed for all basket WI.
· To analyse if some contents in the current TR template could be moved to a common clause.
· Other aspects are not precluded.




After finding the best templates for the TRs the next task for RAN4 is to figure out for which type of band combinations the different co-existence studies are needed. This is related to the basket organization which will be further discussed in this contribution.
[bookmark: _Toc116995842]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 was first collected in Clause 2.2 in [5] for LTE-Advanced in Rel-14 and is 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. However, in the latest releases, even more advanced band combinations have been enabled which poses the question if the working procedure (i.e. basket procedures) can be improved further. 
Current Rel-18 basket arrangements and proposal for Rel-19
The current organization of the Rel-18 band combination baskets is the result of discussions initiated in RAN4 during Rel-17 on the basket organization, as captured in [7], and the intention is to have similar discussion again within RAN4.
[bookmark: _Toc166246413]The current organization of the Rel-18 band combination baskets is the result of discussions initiated in RAN4 during Rel-17.
When RAN4 moved from Rel-17 to Rel-18 it was possible to reduce the number of baskets addressing LTE, MR-DC and NR CA/DC while the number of baskets for HPUE combinations have increased as seen below: 
	
	LTE
	MR-DC
	NR CA/DC
	HPUE
	Total

	Rel-17
	6
	10
	7
	4
	27

	Rel-18
	1
	6
	5
	7
	18

	
	- 5
	- 4
	- 2
	+ 3
	



[bookmark: _Toc166246414]Going from Rel-17 to Rel-18 it was possible to reduce the number of baskets for all topics, except HPUE.
The current Rel-18 baskets are listed in Table 1 (Note some specific baskets as e.g. V2X have been excluded): 
	LTE Basket WIs:
	LTE_CA_R18_xBDL_yBUL

	MR-DC Basket WIs:

	[bookmark: _Hlk166236969]DC_R18_1BLTE_1BNR_2DL2UL
DC_R18_2BLTE_1BNR_3DL2UL
DC_R18_xBLTE_1BNR_yDL2UL
DC_R18_xBLTE_2BNR_yDL2UL
DC_R18_xBLTE_yBNR_zDL2UL
DC_R18_xBLTE_yBNR_zDL3UL

	NR CA/DC Basket WIs:

	NR_CA_R18_intra
NR_CADC_R18_2BDL_xBUL
NR_CADC_R18_3BDL_xBUL
NR_CADC_R18_yBDL_xBUL
NR_SUL_combos_R18-Core

	HPUE Basket WIs:

	HPUE_FR1_TDD_NR_CADC_SUL_R18 LTE_NR_HPUE_FWVM_REL18
HPUE_FR1_TDD_DC_LTE_NR_R18
HPUE_NR_FR1_TDD_intra_CA_R18
HPUE_NR_FR1_TDD_R18
HPUE_FR1_FDD_NR_CADC_R18
HPUE_NR_FR1_FDD_R18


Table 1 – List of Rel-18 Basket Work Items
In preparation for Rel-19 RAN4 should discuss whether all these baskets shall continue and/or if there is any need for additional baskets. Just like when RAN4 moved from Rel-17 to Rel-18. It is understood that the need for different band combination baskets is dependent on operator requests and the introduction/approval of the baskets is up to RAN. Even RAN4 can’t make any final decisions on Rel-19 band combination baskets it would be beneficial to have a technical discussion on how these can be grouped and most efficiently divided from a technical perspective.
[bookmark: _Toc166246415]RAN4 should discuss potential Rel-19 band combination baskets to ensure technical considerations before RAN treats these at RAN#104.
One of the objectives in the discussion for Rel-19 baskets can be similar to one used when defining the Rel-18 baskets namely to collect band combinations which needs a specific technical study under the same work item to streamline the processes around this. Similar band combinations with no technical study needed can be grouped based on which specification they are to be introduced to.
[bookmark: _Toc166246416][bookmark: _Hlk166244091]Band combinations with the same type of technical study and belonging to the same specification can be grouped into one basket.
LTE Basket WI
The current arrangements with a single LTE basket containing all types of band combinations with only LTE bands have worked throughout Rel-18 and there seems to be no reason for changing this going into Rel-19. 
[bookmark: _Toc166246417]The current LTE basket which contains all types of band combinations with only LTE bands should continue in Rel-19.
The only limitation currently is that it only treats PC3 combinations which could be further discussed as described further in section 2.2.4. 
MR-DC Basket WIs
When looking at the MR-DC baskets there are a separation between both the number of LTE and NR bands. This means that e.g. both DC_R18_xBLTE_2BNR_yDL2UL and DC_R18_xBLTE_1BNR_yDL2UL with affect TS. 38.101-3 Table 5.5B.4.2-1: Inter-band EN-DC configurations within FR1 (three bands) even this is handled by separate baskets. This means that when the two different baskets based on the separated WIDs prepare and submit bigCRs containing the agreed band combinations these CRs will collide, and potential make it difficult for MCC to implement and list the new combinations correctly in the specification.
[bookmark: _Toc166246418]There is overlap between some of the MR-DC basket WIDs impact to the specification, meaning that their bigCRs collides.
A suggestion is to instead of dividing the baskets, i.e. WIDs, both on number of LTE and NR bands simply divide them based on the total number of bands which is align to also the way the specification is structured.
In practice it can be proposed that for Rel-19 to do the following:
	Current Rel-18 MR-DC Baskets:
	New Rel-19 MR-DC Baskets:
	TR?

	DC_R18_1BLTE_1BNR_2DL2UL
	DC_1BLTE_1BNR_2DL2UL_R19
	Yes

	DC_R18_2BLTE_1BNR_3DL2UL
DC_R18_xBLTE_2BNR_yDL2UL
	DC_xBLTE_yBNR_3DL2UL_R19
x + y = 3
	Yes

	DC_R18_xBLTE_1BNR_yDL2UL
DC_R18_xBLTE_2BNR_yDL2UL
DC_R18_xBLTE_yBNR_zDL2UL
DC_R18_xBLTE_yBNR_zDL3UL
	DC_xBLTE_yBNR_zDLqUL_R19
x + y > 3
3 ≤ z ≤ 6
2 ≤ q ≤ 3 (1BLTE_1or2BNR)
	No


Table 2 – MR-DC Basket Rel-19 proposal
The reasoning is to separate into three baskets is driven by the type of work and technical analysis is anticipated for introducing the type of band combinations. The first two baskets would require a technical report (TR), meaning that some level of technical analysis is anticipated, and the new combinations are to be introduced via test-proposal (TP), while the last one would gather the remaining combinations which does not need any technical analysis and can be introduced via a draft CR directly to the specification. With this proposal it is possible to reduce the number of MR-DC baskets from 6 to 3.
[bookmark: _Toc166246419]RAN4 shall consider the proposal for Rel-19 MR-DC baskets presented in Table 2.
NR CA/DC Basket WIs
For the NR CA/DC Basket WIs similar separation, as now proposed for the MR-DC baskets, with baskets divided based on total number of bands and whether or not they require a TR to capture technical analysis when the combinations are introduced to the specification. This means that seems to be no reason for changing this going into Rel-19.  
In practice it can be proposed that for Rel-19 to do the following:
	Current Rel-18 NR CA/DC Baskets:
	New Rel-19 NR CA/DC Baskets:
	TR?

	NR_CA_R18_intra

	CA_NR_intra_R19
	Yes

	NR_CADC_R18_2BDL_xBUL
	CADC_NR_ 2BDL_xBUL_R19
	Yes

	NR_CADC_R18_3BDL_xBUL
	CADC_NR_ 3BDL_xBUL_R19
	Yes

	NR_CADC_R18_yBDL_xBUL
	CADC_NR_ yBDL_xBUL_R19
y > 3
	No


Table 3 – MR-DC Basket Rel-19 proposal
[bookmark: _Toc166246420]RAN4 shall consider the NR CA/DC baskets as shown in Table 3.
The limitation currently that the NR CA/DC baskets only treats PC3 combinations can be further discussed as described in section 2.2.4. 
HPUE Basket WIs
Even in Rel-17 there was HPUE (i.e PC2) specific basket WIs and already when moving from Rel-17 to Rel-18 it was argued in e.g. [8], that since generic/core requirements for PC2 band combinations had already been specified in RAN4 specifications the PC3 baskets could also contain these HPUE combinations. This as the only difference is a delta in the MSD analysis and the needed co-existence analysis are the same.
[bookmark: _Toc166246421]The co-existence analysis for HPUE (i.e. PC1/1.5/2) band combinations are the same as already done for PC3.
Hence, we have not seen any reasons to have HPUE specific/dedicated basket WIs once generic/core requirements are completed. This means that as soon as a specific type of HPUE band combination have been completed with related example band combinations the remaining and/or additional combinations requested by operators should be completed within the existing basket framework. This by making all Rel-19 band combination baskets power class agnostic.
[bookmark: _Toc166246422]Rel-19 basket WIs should be power class agnostic.
This proposal is based on the notion that a significant amount of effort was spent on reducing the number of baskets from Rel-17 to Rel-18 but with the introduction of high-power band combinations the number only increased again.
[bookmark: _Toc166246423] The number of band combination baskets has a tendency to increase during a release.
During Rel-19 RAN4 should help guide RAN in ensuring that instead of always introducing new baskets it would be beneficial to review the existing baskets and if the newly proposed band combinations are of similar type and/or needs the same technical study as already covered by an existing basket it can simply be added to this. This would reduce the administrative overhead not only for RAN4 but also for RAN who would then have a lower number of WID revisions, SR etc. to handle each meeting. 
[bookmark: _Toc166246424]Reducing the number of band combination baskets reduce the administrative overhead for both RAN4 and RAN.
In specific it is proposed that the following Rel-18 HPUE baskets are merged into the Rel-19 proposed baskets as well as some of the baskets continuing as shown in table 4.
	Current Rel-18 HPUE Baskets:
	New Rel-19 Baskets:
	PC added to Rel-19 Basket(s)
	PCs

	LTE_NR_HPUE_FWVM_REL18
	HPUE_FWVM_LTE_NR_R19
	
	PC1

	HPUE_NR_FR1_TDD_R18 HPUE_NR_FR1_FDD_R18
	HPUE_FR1_NR_R19
	
	PC2 and PC1.5

	HPUE_FR1_TDD_DC_LTE_NR_R18
	No independent basket
	DC_1BLTE_1BNR_2DL2UL_R19
DC_xBLTE_yBNR_3DL2UL_R19
DC_xBLTE_yBNR_zDLqUL_R19
	PC2 and PC1.5

	HPUE_NR_FR1_TDD_intra_CA_R18
	No independent basket
	CA_NR_intra_R19
	PC2 and PC1.5

	HPUE_FR1_TDD_NR_CADC_SUL_R18 
HPUE_FR1_FDD_NR_CADC_R18
	No independent basket
	CADC_NR_ 2BDL_xBUL_R19
CADC_NR_ 3BDL_xBUL_R19
CADC_NR_ yBDL_xBUL_R19
	PC2 and PC1.5


Table 4 – HPUE Basket Rel-19 proposal
[bookmark: _Toc166246425] RAN4 shall consider the HPUE baskets as shown in Table 4 as new and merge the remaining HPUE combinations into the other Rel-19 baskets.

[bookmark: _Toc116995848]Conclusion
In this contribution, we discuss suggestions for Rel-19 baskets arrangements. The following Observations and Proposals were made:
Observation 1: The current organization of the Rel-18 band combination baskets is the result of discussions initiated in RAN4 during Rel-17.
Observation 2: Going from Rel-17 to Rel-18 it was possible to reduce the number of baskets for all topics, except HPUE.
Observation 3: RAN4 should discuss potential Rel-19 band combination baskets to ensure technical considerations before RAN treats these at RAN#104.
Observation 4: Band combinations with the same type of technical study and belonging to the same specification can be grouped into one basket.
Proposal 1: The current LTE basket which contains all types of band combinations with only LTE bands should continue in Rel-19.
Observation 5: There is overlap between some of the MR-DC basket WIDs impact to the specification, meaning that their bigCRs collides.
Proposal 2: RAN4 shall consider the proposal for Rel-19 MR-DC baskets presented in Table 2.
Proposal 3: RAN4 shall consider the NR CA/DC baskets as shown in Table 3.
Observation 6: The co-existence analysis for HPUE (i.e. PC1/1.5/2) band combinations are the same as already done for PC3.
Proposal 4: Rel-19 basket WIs should be power class agnostic.
Observation 7: The number of band combination baskets has a tendency to increase during a release.
Observation 8: Reducing the number of band combination baskets reduce the administrative overhead for both RAN4 and RAN.
Proposal 5: RAN4 shall consider the HPUE baskets as shown in Table 4 as new and merge the remaining HPUE combinations into the other Rel-19 baskets.
[bookmark: _Toc116995849]
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