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Introduction
As per request by the RAN4 chair a discussion is provided on how to make sure the rules for requesting band combinations are clear to all proponents. The reason for this request comes from MCC to facilitate delegates who are not very familiar with such rule to prepare their proposals correctly.
Discussion
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 [1], [2], [3].  
The procedure for the band combination baskets were first collected in Clause 2.2 in [4] 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.
Requesting new band combinations
In specific for the requested discussion on requesting new band combinations the following is stated in [4]:
[bookmark: _Hlk110452112]2)	Proponents on a particular CA configuration need to contact the rapporteur and send the CA configuration information in the CA reflector if they want to add their CA configuration to corresponding basket WI before minimum of one week prior to the submission deadline. The CA configurations that miss the deadline above of RAN4 regular meeting (not a bis meeting) will not be included in the updated WID approved by the RAN plenary. These CA configurations can only be included in the following RAN plenary cycle.





NOTE:	In the above “CA configuration” covers all band combinations handled via basket. 
The reasoning for having the deadline for requests one week before the submission deadline for a RAN4 is to allow the basket rapporteurs to include the request in a revised WID which they will submit for endorsement at the RAN4 meeting such that it can be approved at following RAN meeting allowing RAN4 to start the work on the specific band combination(s) in RAN4. This is to follow the 3GPP procedure stating that work cannot be commenced by a Work-Group (i.e. RAN4) before it has been included in an approved work-plan (i.e. WID).
During the E-meetings introduced because of the global pandemic the request deadline has at instances been difficult to adhere to why it has become practice for the basket rapporteurs to only reserve a revised WID for their baskets such that they could use the meeting time for adding the requests and put the revised WID for email-approval after the RAN4 meeting. This practice has been tolerated, as many other things, to overcome the challenges of the new working practice being the E-meetings. However, leaving an update of a WID for email-approval after a RAN4 meeting is undesirable as it may leave little room for interested parties to check the changed content and if needed ask clarifying questions etc. Hence, we shall return to the rules agreed by RAN4 in [4] and shown in the excerpt above. If there are still interest in changing this, RAN4 shall find an agreement in the dedicated Rel-18 SI for simplification of band combination specification for NR and LTE (FS_SimBC) first.
Proposal 1:	RAN4 shall confirm that new band combinations shall be requested one week prior to the RAN4 submission deadline
As first agreed in [5], a band combination shall be requested using the latest version of the template form. In [6] it was agreed to use an Excel Sheet for the requests. The latest version of the request sheet is easiest found on the band combination email reflector for either LTE or NR:
LTE: 	3GPP_TSG_RAN_WG4_CA <3GPP_TSG_RAN_WG4_CA@LIST.ETSI.ORG>
NR:	3GPP_TSG_RAN_WG4_NR_band_and_combo <3GPP_TSG_RAN_WG4_NR_BANDS@LIST.ETSI.ORG>
The request shall be sent to the email reflector before the deadline. 
Proposal 2:	Clarify in the basket WIDs that band combinations shall be requested via an agreed template to the corresponding email reflector.
We will return to how to implement proposal 2 in section 2.3.
Requirement for fallbacks 
Further, in [4] the concept of fallback mode, also known as fallbacks, is introduced, and explained in Clause 2.1. In short, a new band combination cannot be introduced to the specification without all its fallbacks also completed. 
Observation 1:	Band combinations shall not enter specification without all its fallbacks also specified.
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 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.
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 [6]. The proponent is the main contact company and contact person therefor as indicated in the request sheet. 
Observation 2:	The proponent of a band combinations is obligated to check all required fallbacks and if needed request missing fallbacks together with the proposed new band combination.
The requirement for fallbacks and their inclusion, if not completed, to the request is needed since the work in RAN4, as previously described, cannot commence before the combinations is listed in a RAN approved WID. 
Proposal 3:	Clarify in the basket WIDs that band combinations shall be requested together with fallbacks if they are not completed yet.
We will return to how to implement proposal 3 in section 2.3.
Example of required fallbacks
The preconditions to propose DC of 5 different bands DL with 2 different bands UL (4 different LTE bands and 1 NR band) are as follows.
· Constituent LTE inter band CA including intra band CA for 4 different bands DL with 1 band UL shall be completed and specified in advance. This implies that before the CA for 4 different bands DL with 1 band UL is completed the CA for 3 different bands DL with 1 band UL is completed and so forth. 
· Each of the four paired EN-DC configurations of 1 LTE band including intra band CA + 1 NR band used in a certain 5 different bands DL with 2 different bands UL shall be completed and specified in advance.
Example 1: If the following configurations is proposed, 
	Downlink DC configuration
	Uplink DC configuration

	EN-DC_1A-2A-3A-4A_n5A
	DC_1A_n5A
DC_2A_n5A
DC_3A_n5A
DC_4A_n5A


· LTE CA of CA_1A-2A-3A-4A shall be completed and specified in advance.
· EN-DC of DC_1A-2A-3A_n5A, DC_1A-2A-4A_n5A, DC_1A-3A-4A_n5A, DC_2A-3A-4A_n5A shall be completed and specified in advance.
· EN-DC of DC_1A_n5A, DC_2A_n5A, DC_3A_n5A and DC_4A_n5A shall be completed and specified in advance. 
Example 2: If the following configurations is proposed, 
	Downlink DC configuration
	Uplink DC configuration

	EN-DC_1C-2A-3A-4A_n5A
	DC_1C_n5A
DC_2A_n5A


· EN-DC of DL_1A-2A-3A-4A_n5A with UL_DC_1A_n5A and UL_DC_2A_n5A
· LTE CA of DL_CA_1C-2A-3A-4A_UL_CA_1C shall be completed and specified in advance.
Completion of fallbacks before or together with requested band combination.
If Clause 2.1 in [4] is followed strictly 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 consequent 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 can be 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 a need for little 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. However, how to separate would need agreement in RAN4.
Proposal 4:	RAN4 shall discuss in the dedicated Rel-18 SI for simplification of band combination specification for NR and LTE (FS_SimBC) if band combinations and its fallbacks can be submitted for inclusion to the standard in the same RAN4 meeting or the fallbacks first shall be completed sequentially.
With the new Rel-18 basket structure a proposal to separate which band combinations that can be introduced in parallel and which who will need to wait on fallbacks is to not allow submission at the same meeting being dependent on a fallback falling in another basket. Following this practice would be a compromise between allowing completely parallel or strictly sequential introduction of band combinations.
Proposed guidance for the basket WIDs
Currently the NR and LTE band combination baskets are as listed in the following two tables:
	#
	ENDC\NRCA\SUL\V2X Basket WIs
	Related WI
	Latest WID

	
	
	(acronym)
	

	1
	DC of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL)
	DC_R18_1BLTE_1BNR_2DL2UL
	RP-221264

	2
	DC of 2 bands LTE inter-band CA (2DL/1UL) and 1 NR band (1DL/1UL)
	DC_R18_2BLTE_1BNR_3DL2UL
	RP-221832

	3
	DC of x bands LTE inter-band CA (x=3,4,5) and 1 NR band (1DL/1UL)
	DC_R18_xBLTE_1BNR_yDL2UL
	RP-221833

	4
	DC of x bands (x=1,2,3,4) LTE inter-band CA (xDL/1UL) and 2 bands NR inter-band CA (2DL/1UL)
	DC_R18_xBLTE_2BNR_yDL2UL
	 RP-221800

	5
	DC of x bands (x=1,2,3) LTE inter-band CA (xDL/1UL) and y bands (3≤y≤5 and x+y≤6) NR inter-band CA (yDL/1UL)
	DC_R18_xBLTE_yBNR_zDL2UL
	RP-221834

	6
	DC of x LTE bands and y NR bands with z bands DL and 3 bands UL (x=1, 2, 3, 4, y=1, 2; 3≤z≤6)
	DC_R18_xBLTE_yBNR_zDL3UL
	RP-221400

	7
	NR intra band Carrier Aggregation for xCC DL/yCC UL including contiguous and non-contiguous spectrum (x>=y)
	NR_CA_R18_intra
	RP-221835

	8
	NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2)
	NR_CADC_R18_2BDL_xBUL
	 RP-221876

	9
	NR Inter-band Carrier Aggregation/Dual Connectivity for 3 bands DL with x bands UL (x=1,2)
	NR_CADC_R18_3BDL_xBUL
	RP-221877

	10
	NR Inter-band Carrier Aggregation/Dual Connectivity for y bandsDL (y=4,5,6) with x bands UL (x=1,2)
	NR_CADC_R18_yBDL_xBUL
	 RP-221838

	11
	Band combinations for SA NR supplementary uplink (SUL), NSA NR SUL, NSA NR SUL with UL sharing from the UE perspective (ULSUP)
	NR_SUL_combos_R18
	 RP-221839

	12
	Band combinations for concurrent operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band
	NR_LTE_V2X_PC5_combos_R18
	RP-221879



	#
	LTE Basket WIs
	Related WI
	Latest WID

	
	
	(acronym)
	

	1
	LTE-Advanced Carrier Aggregation for x bands (2<=x<= 6) DL with y bands (y=1, 2) UL
	LTE_CA_R18_xBDL_yBUL
	 RP-221831



These baskets use slightly different style in the WID but most including guidance on how to handle fallbacks. Most basket WIDs include guidance in similar fashion as Section 2.2.1 it the WIDs Clause 3 (Justification). It is recommended to ensure all baskets WIDs include this type of guidance.

Proposal 5:	Basket band combination WIDs shall include guidance on fallbacks.
What might be seen missing in the guidance already found in the band combination WIDs is what shall be done in case the listed preconditions are not fulfilled and how the request for a new combination shall be submitted. Therefore, a TP, as shown below, is proposed added to Section 2.2.1 in the baskets WIDs.  
 
-------------------------------- Start of TP#1 -----------------------------------------------
Request for additions of band combinations to this WI shall be provided using an agreed template and send to the 3GPP_TSG_RAN_WG4_CA email reflector one week (7 days) before a RAN4 meeting submission deadline. When submitting a request, the proponent is obligated to verify the needed fallbacks as described under the preconditions. In case one or more fallbacks are missing the proponent shall ensure these are also requested to corresponding WI(s) and completed.
-------------------------------- End of TP#1-------------------------------------------------
As an example, the modification to the WID of DC_R18_xBLTE_1BNR_yDL2UL is shown in Excerpt #1 with the first high-lighted paragraph corresponding to proposal 5 and the second high-lighted paragraph corresponding to proposal 2 and 3: 
-------------------------------- Start of Excerpt #1 -----------------------------------------------
3	Justification
All new EN-DC and NE-DC configurations consisting of 4, 5 or 6 different bands DL with 2 different bands UL (3, 4 or 5 different LTE bands and 1 NR band) will be defined under this WI. New configurations still emerge from exiting bands and whenever new band is specified, it will create a potential for several new EN-DC and NE-DC configurations consisting of 4, 5 or 6 different bands DL with 2 different bands UL (3, 4 or 5 different LTE bands and 1 NR band). 
The EN-DC and NE-DC configurations will be introduced in a release independent manner from Rel-15 based on TS 38.307, which will be updated depending on newly introduced configurations.
The preconditions to introduce configurations of 4, 5 or 6 different bands DL with 2 different bands UL (3, 4 or 5 different LTE bands and 1 NR band) to Rel-18 specification is that the needed DL fallbacks and UL configurations have been completed which can be summarized as follows.
· Constituent LTE inter band CA including intra band CA for 3, 4 or 5 different bands DL with 1 band UL shall be completed and specified in advance (i.e all DL fallbacks).
· Each of the four paired EN-DC configurations of 1 LTE band including intra band CA + 1 NR band used in a certain 4, 5 or 6 different bands DL with 2 different bands UL shall be completed and specified in advance (i.e all UL configurations).
Example 1: If the following configurations is proposed as a 5 different bands DL with 2 bands UL, 
	Downlink DC configuration
	Uplink DC configuration

	EN-DC_1A-2A-3A-4A_n5A
	DC_1A_n5A
DC_2A_n5A
DC_3A_n5A
DC_4A_n5A


· LTE CA of CA_1A-2A-3A-4A shall be completed and specified in advance.
· EN-DC of DC_1A-2A-3A_n5A, DC_1A-2A-4A_n5A, DC_1A-3A-4A_n5A, DC_2A-3A-4A_n5A shall be completed and specified in advance.
· EN-DC of DC_1A_n5A, DC_2A_n5A, DC_3A_n5A and DC_4A_n5A shall be completed and specified in advance. 
Example 2: If the following configurations is proposed, 
	Downlink DC configuration
	Uplink DC configuration

	NE-DC_n5A_1A-2A-3A-4A
	DC_n5A_1A
DC_n5A_2A
DC_n5A_3A
DC_n5A_4A


· The corresponding EN-DC combination (i.e. EN-DC_1A-2A-3A-4A_n5A) shall be completed and specified in advance.
· NE-DC of DC_n5A_1A, DC_n5A_2A, DC_n5A_3A and DC_n5A_4A shall be completed and specified in advance. 
Example 3: If the following configurations is proposed, 
	Downlink DC configuration
	Uplink DC configuration

	EN-DC_1C-2A-3A-4A_n5C
	DC_1C_n5C
DC_2A_n5C


· LTE CA of DL_CA_1C-2A-3A-4A_UL_CA_1C shall be completed and specified in advance.
· EN-DC of DC_1C_n5C and DC_2A_n5C shall be completed and specified in advance.
Request for additions of band combinations to this WI shall be provided using an agreed template and send to the 3GPP_TSG_RAN_WG4_CA email reflector one week (7 days) before a RAN4 meeting submission deadline. When submitting a request, the proponent is obligated to verify the needed fallbacks as described under the preconditions. In case one or more fallbacks are missing the proponent shall ensure these are also requested to corresponding WI(s) and completed.
-------------------------------- End of Excerpt #1-------------------------------------------------
Proposal 6:	RAN4 to agree adding the paragraph in TP#1 to the band combination basket WIDs where applicable. 
Conclusion
In this contribution we discuss band combination guidance in basket WIDs and have the following observation and proposal:
Proposal 1:	RAN4 shall confirm that new band combinations shall be requested one week prior to the RAN4 submission deadline
Proposal 2:	Clarify in the basket WIDs that band combinations shall be requested via an agreed template to the corresponding email reflector.
Observation 1:	Band combinations shall not enter specification without all its fallbacks also specified.
Observation 2:	The proponent of a band combinations is obligated to check all required fallbacks and if needed request missing fallbacks together with the proposed new band combination.
Proposal 3:	Clarify in the basket WIDs that band combinations shall be requested together with fallbacks if they are not completed yet.
Proposal 4:	RAN4 shall discuss in the dedicated Rel-18 SI for simplification of band combination specification for NR and LTE (FS_SimBC) if band combinations and its fallbacks can be submitted for inclusion to the standard in the same RAN4 meeting or the fallbacks first shall be completed sequentially.
Proposal 5:	Basket band combination WIDs shall include guidance on fallbacks.
Proposal 6:	RAN4 to agree adding the paragraph in TP#1 to the band combination basket WIDs where applicable. 
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