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1 Introduction
Basket approach for band combinations has been widely used in RAN4, and there were around 13 basket WIDs defined in Rel-16, however, the number of basket WIDs was increased significantly in Rel-17 basket WIDs. And no matter what the number is, the TU budget for these WIDs stays the same (4 TUs). 
As approaching to the Rel-18 time frame, the similar trend might be expected, so some potential optimization needs to be taken into account. In this contribution, we discuss further particularly on potential basket WIDs improvements for NR CA and ENDC in Rel-18.
2	Discussion
Nowadays in Rel-17, there were many band combination basket WIDs for different features, including NR CA, DC , SUL and V2X band combination, defined in RAN4, in which up to 5 DL bands for NR CA and up to 6 bands for DC band combination. Meanwhile, there were also some basket WIDs related to high power classes defined for some corresponding PC3 basket WIDs. We share our initial views to further improve all the basket WIDs in Rel-18 in the following sections.
[bookmark: OLE_LINK30][bookmark: OLE_LINK33]2.1 intra-band/Inter-band NR CA band combination basket WID
[bookmark: OLE_LINK36]We summarize the existing Rel-17 band combination basket WIDs for the intra-band/inter-band NR CA including PC3/HPUE in table 1.
[bookmark: OLE_LINK38]Table 1. Intra-band/inter-band NR CA band combination basket WIDs in Rel-17
	[bookmark: OLE_LINK52][bookmark: OLE_LINK17]PC3
	Other than PC3

	[bookmark: OLE_LINK12]Intra-band NR CA
	TDD Intra-band NR CA

	[bookmark: OLE_LINK4][bookmark: OLE_LINK13][bookmark: OLE_LINK16]Inter-band CA/DC: 2BDL/xBUL (x=1,2) 
	[bookmark: OLE_LINK31]Inter-band NR CA: 2BUL (PC2), 1BUL(PC1.5) 

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Inter-band CA: 3BDL/1BUL 
	Inter-band NR CA: x (x>2) bands DL and y (y=1, 2) bands UL

	Inter-band CA/DC: 3BDL/2BUL
	

	Inter-band CA: 4BDL/1BUL 
	

	Inter-band CA/DC: 4BDL/2BUL
	

	Inter-band CA/DC: 5BDL/xBUL (x=1,2)
	



[bookmark: OLE_LINK2]In terms of the intra-band NR CA (TR 38.717-01-01) and inter-band NR CA (for example TR38717-02-01, it can be seen that the technical issues are quite different between these two basket WIDs. 
For the series of inter-band CA, as pointed by other companies before, since big CR overlapping work for 1BUL and 2BUL happened in Rel-17, and also it is inconvenience for requesting 1BUL and 2BUL separately. Therefore, to avoid these problems happen in Rel-18 again, 1BUL and 2BUL should be merged into one basket WID. There are no problems to do so since RAN4 already have some successful examples such as 2BDL/xBUL(x=1,2).
[bookmark: OLE_LINK28]Proposa1 1: 1BUL and 2BUL could be merged, i.e. merged into xBUL (x=1,2)
In addition, we think the workload for each basket WID should be considered, since for some basket WIDs, the workload is light, but for other basket WIDs, the workload is heavy. We summarize the TP main contents for each FR1-FR1 inter-band CA basket WID in table 2. Here, the contents for band information/CA configurations are not listed in table 2.
Table 2. TP Contents (FR1-FR1) for inter-band NR CA
	PC3
	TP Contents (FR1-FR1)

	[bookmark: OLE_LINK67]Inter-band CA/DC: 2BDL/xBUL (x=1,2) 
	[bookmark: OLE_LINK18]1. Contents for co-existing studies are mandatory to check the MSD for harmonic/receiver harmonic/cross band isolation/intermodulation, spurious emission (UE-UE co-existence)
2: OOB blocking exception
3: delta TIB,c/RIB,c
4. Contents for maximum output power

	Inter-band CA: 3BDL/1BUL 
	delta TIB,c/RIB,c
[bookmark: OLE_LINK22]Note: Contents for co-existing study are not needed, since MSD for harmonic/receiver harmonic/cross band isolation in the fallback of 2DL can be reused. 

	Inter-band CA/DC: 3BDL/2BUL
	Contents for co-existing study is mandatory to check the MSD for intermodulation caused by two UL band impact the third band DL.

	Inter-band CA: 4BDL/1BUL 
	delta TIB,c/RIB,c

	Inter-band CA/DC: 4BDL/2BUL
	delta TIB,c/RIB,c

	Inter-band CA/DC: 5BDL/xBUL (x=1,2)
	delta TIB,c/RIB,c



It should be noted that for the basket WID including FR2 bands, no technical issue are needed to be checked for FR1 band and FR2 band for the time being, which means only draft CR is feasible to include the band combination including FR2 band.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK23][bookmark: OLE_LINK20][bookmark: OLE_LINK26]It can be seen that the workload for 2bands DL basket WIDs is largest, and the workload for 3 bands DL basket WIDs is medium, while for 4 bands DL and 5 bands DL basket WIDs, the workload are smallest. So it is feasible to merge 4 bands DL and 5 bands DL basket WIDs into one basket WID, even it may feasible to merge 3BDL/4BDL/5BDL basket WIDs into one basket WID.

[bookmark: OLE_LINK44]2.2 DC band combination basket WIDs
For DC band combination basket WIDs, it is more complicated than CA basket WID due to the combination of LTE band number and NR band number.
[bookmark: OLE_LINK37]Similar with NR CA, we summarize the existing Rel-17 band combination basket WIDs for the DC including PC3/HPUE in table 3.
Table 3. DC band combination basket WIDs in Rel-17
	[bookmark: OLE_LINK10][bookmark: OLE_LINK47]PC3
	Other than PC3

	[bookmark: OLE_LINK8][bookmark: OLE_LINK7][bookmark: OLE_LINK41][bookmark: OLE_LINK14]2BUL
	1BLTE+1BNR  
	[bookmark: OLE_LINK57]1BLTE+1BNR

	[bookmark: OLE_LINK42]2BUL
	2BLTE+1BNR 
	[bookmark: OLE_LINK32][bookmark: OLE_LINK58]xLTE band + yNR DL (x= 2, 3, 4, y=1; x=1, 2, y=2)

	2BUL
	3BLTE+1BNR
	

	2BUL
	4BLTE+1BNR
	

	2BUL
	5BLTE+1BNR  
	

	[bookmark: OLE_LINK9]2BUL
	xBLTE+2BNR (x=1,2,3,4)  
	

	2BUL
	xBLTE+3BNR (x=1,2,3) 
	

	2BUL
	xBLTE+4BNR (x=1,2)  
	

	[bookmark: OLE_LINK50]3BUL
	[bookmark: OLE_LINK45]xBLTE+yBNR (x=1,2, y=3-x) 
	

	[bookmark: OLE_LINK43]3BUL
	[bookmark: OLE_LINK46]xBLTE+2BNR (x=2,3,4)     
	



[bookmark: OLE_LINK74]When we look at all the DC basket WIDs, some of them are 2BUL constitute of 1BNR, 2BNR, 3BNR or 4BNR, the others are for 3BUL. So it would be better to rearrange the basket WIDs based on UL band number, NR band number, also the workload should be considered.
For 1BLTE+1BNR DC bakset WID, the workload is similar with 2BDL/xBUL (x=1,2) NR CA/DC basket WID. In addition, intra-band DC work is included in this DC basket WID. 
For 2B/3B/4B/5BLTE+1BNR basket WIDs, similar approaches as NR CA can be applied, i.e. merge into one basket WID may be feasible.
For xBLTE+2BNR, the workload was already huge since there were lots of band configurations under this basket WID.
[bookmark: OLE_LINK69]For xBLTE+3BNR (x=1,2,3) and xBLTE+4BNR (x=1,2), it seems it is feasible to merge into one basket WID considering the workload is limited.  
For xBLTE+yBNR (x=1,2, y=3-x) and xBLTE+2BNR (x=2,3,4), it seems it is feasible to merge into one basket WID considering the workload is limited.  
2.3 Other band combination basket WIDs
Besides the NR CA and DC band combination, there were also some other band combination basket WID, such as SUL combination and V2X band combination.
[bookmark: OLE_LINK15][bookmark: OLE_LINK3]Comparing with the NR CA and DC band combination, the band combination for SUL and V2X are quite limited. So it is feasible to keep only one basket WID for each feature in Rel-18.
[bookmark: OLE_LINK56]Proposa1 2: Only one basket WID for SUL and V2X in Rel-18, respectively. 

2.4 PC3 and HUPE
[bookmark: OLE_LINK35]Although there exist several power configurations for PC2 inter-band UL CA basket WID, DC basket WID, SUL basket WID etc, lots of the works can be reuse from the corresponding PC3 band combination. The delta TP contents comparing with PC3 are the MSD values. Therefore, we think it is also feasible to merge different basket WIDs for different power classes into one basket WID, i.e. power class agnostic. In this case, it can avoid some overlapping work for PC2 and PC3, and also can avoid some problems such as the inconsistency information for example the supported channel bandwidths in different BCS for different power classes for NR CA and SUL band combination. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK48]Proposa1 3: A basket WID should include different power classes, i.e. power class agnostic.
[bookmark: OLE_LINK77][bookmark: OLE_LINK19][bookmark: OLE_LINK59]With the aforementioned discussion, the proposed NR CA/DC basket WIDs and DC basket WIDs are:
[bookmark: OLE_LINK76][bookmark: OLE_LINK51][bookmark: OLE_LINK27]Proposa1 4: The NR CA/DC band combination basket WIDs in Rel-18 are proposed:
	[bookmark: OLE_LINK62]Existing Rel-17 NR CA band combination basket WIDs
	[bookmark: OLE_LINK34]Proposed NR CA/DC band combination basket WIDs in Rel-18

	PC3
	Other than PC3
	(power class agnostic)

	[bookmark: OLE_LINK53]Intra-band NR CA 
	TDD Intra-band NR CA
	Intra-band NR CA 

	[bookmark: OLE_LINK54]Inter-band CA/DC: 
2BDL/xBUL (x=1,2) 
	Inter-band NR CA:
2BUL (PC2), 1BUL(PC1.5)

	[bookmark: OLE_LINK55]Inter-band CA/DC: 2BDL/xBUL (x=1,2)


	Inter-band CA: 3BDL/1BUL
	Inter-band NR CA: 
x (x>2) bands DL and y (y=1, 2) bands UL

	Inter-band CA/DC: yBDL/xBUL (x=1,2, y=3, 4, 5)


	Inter-band CA/DC: 3BDL/2BUL 
	
	

	Inter-band CA: 4BDL/1BUL 
	
	

	Inter-band CA/DC: 4BDL/2BUL 
	
	

	Inter-band CA/DC: 5BDL/xBUL (x=1,2)
	
	


[bookmark: OLE_LINK29][bookmark: OLE_LINK49]Proposa1 5: The DC band combination basket WIDs in Rel-18 are proposed:
	Existing Rel-17 basket WIDs
	Proposed DC band combination basket WIDs in Rel-18

	PC3
	Other than PC3
	power class agnostic

	2BUL
	[bookmark: OLE_LINK11][bookmark: OLE_LINK68]1BLTE+1BNR 
	1BLTE+1BNR
	1BLTE+1BNR 

	2BUL
	2BLTE+1BNR
	xBLTE + yBNR DL (x= 2, 3, 4, y=1; x=1, 2, y=2)
	xBLTE + 1BNR (x= 2, 3, 4, 5)



	2BUL
	3BLTE+1BNR
	
	

	2BUL
	4BLTE+1BNR
	
	

	2BUL
	5BLTE+1BNR
	
	

	2BUL
	[bookmark: OLE_LINK71][bookmark: OLE_LINK64]xBLTE+2BNR (x=1,2,3,4)  
	
	[bookmark: OLE_LINK63]xBLTE+2BNR (x=1, 2 , 3, 4) 

	2BUL
	[bookmark: OLE_LINK72]xBLTE+3BNR (x=1,2,3) 
	
	[bookmark: OLE_LINK60][bookmark: OLE_LINK61]xBLTE+yBNR (x=1, 2, 3, y>2 , x+y≤6)


	2BUL
	[bookmark: OLE_LINK73]xBLTE+4BNR (x=1,2) 
	
	

	3BUL
	[bookmark: OLE_LINK70]xBLTE+yBNR (x=1,2, y=3-x) 
	
	xBLTE+yBNR (x=1, 2, y=3-x; x=2, 3, 4, y=2)


	3BUL
	[bookmark: OLE_LINK75]xBLTE+2BNR (x=2,3,4)
	
	




2.5 Request EXCEL sheet template for R18 basket WIDs 
Once all the existing Rel-17 basket WIDs are rearranged in Rel-18, it is no doubt the request EXCEL sheet template is needed to be revised compared with the original Rel-17 template at https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/Templates.
In last meeting, the template was discussed in [1]. However, it was not approved due to the R18 basket WID items have not been approved yet. Nevertheless, some of cover sheets related to NR CA/SUL BCS table were still approved to compliance to the CA/SUL configuration tables templates in the specification. The agreements were captured in the WF[2], which are: 
· For the update template for NR CA and SUL band combinations in Rel-18,
· Using the updates for the template of R4-2204760 as baseline. Approve the updates for the sheets of ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’  in the EXCEL file.
· Further updates for the ‘Cover sheet’ are needed pending on the list/details on Rel-18 basket WID
· Other updates are not precluded and FFS.
Note: The final approved template for Rel-18 basket WIDs for band combinations requesting shall be uploaded to: https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/Templates
On top of [1], and considering the above proposals, we revise the template which is ZIPed together with this contribution, where the delta compare with [1] are:
1: Updates for the R18 DC\SUL\NRCA Basket WIs items in the Cover sheet
2: Add a new column (column D) titled ‘Power class’ in ‘Band combination table’ sheet
Proposa1 6: Discuss and approve the request EXCEL sheet template as attached for R18 basket WIDs.
3 Conclusion
In this contribution, we share our views on improving basket WIDs handling in Rel-18. The conclusion are summarized below:
Proposa1 1: 1BUL and 2BUL could be merged, i.e. merged into xBUL (x=1,2)
Proposa1 2: Only one basket WID for SUL and V2X in Rel-18, respectively. 
Proposa1 3: A basket WID should include different power classes, i.e. power class agnostic.
Proposa1 4: The NR CA/DC band combination basket WIDs in Rel-18 are proposed:
	Existing Rel-17 NR CA band combination basket WIDs
	Proposed NR CA/DC band combination basket WIDs in Rel-18

	PC3
	Other than PC3
	(power class agnostic)

	Intra-band NR CA 
	TDD Intra-band NR CA
	Intra-band NR CA 

	Inter-band CA/DC: 
2BDL/xBUL (x=1,2) 
	Inter-band NR CA:
2BUL (PC2), 1BUL(PC1.5)

	Inter-band CA/DC: 2BDL/xBUL (x=1,2)


	Inter-band CA: 3BDL/1BUL
	Inter-band NR CA: 
x (x>2) bands DL and y (y=1, 2) bands UL

	Inter-band CA/DC: yBDL/xBUL (x=1,2, y=3, 4, 5)


	Inter-band CA/DC: 3BDL/2BUL 
	
	

	Inter-band CA: 4BDL/1BUL 
	
	

	Inter-band CA/DC: 4BDL/2BUL 
	
	

	Inter-band CA/DC: 5BDL/xBUL (x=1,2)
	
	


Proposa1 5: The DC band combination basket WIDs in Rel-18 are proposed:
	Existing Rel-17 basket WIDs
	Proposed DC band combination basket WIDs in Rel-18

	PC3
	Other than PC3
	power class agnostic

	2BUL
	1BLTE+1BNR 
	1BLTE+1BNR
	1BLTE+1BNR 

	2BUL
	2BLTE+1BNR
	xBLTE + yBNR DL (x= 2, 3, 4, y=1; x=1, 2, y=2)
	xBLTE + 1BNR (x= 2, 3, 4, 5)



	2BUL
	3BLTE+1BNR
	
	

	2BUL
	4BLTE+1BNR
	
	

	2BUL
	5BLTE+1BNR
	
	

	2BUL
	xBLTE+2BNR (x=1,2,3,4)  
	
	xBLTE+2BNR (x=1, 2 , 3, 4) 

	2BUL
	xBLTE+3BNR (x=1,2,3) 
	
	xBLTE+yBNR (x=1, 2, 3, y>2 , x+y≤6)


	2BUL
	xBLTE+4BNR (x=1,2) 
	
	

	3BUL
	xBLTE+yBNR (x=1,2, y=3-x) 
	
	xBLTE+yBNR (x=1, 2, 3, 4, y=1, 2; x+y≥3)


	3BUL
	xBLTE+2BNR (x=2,3,4)
	
	



Proposa1 6: Discuss and approve the request EXCEL sheet template as attached for R18 basket WIDs.
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