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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4#98-bis-e (Online, 12th – 20th April 2021)
The study item has been triggered during RAN4#98-bis-e meeting. Contributions in [1-13] were discussed during RAN4#98-bis-e meeting. The discussion of FS_NR_ENDC_combo_rules is organized as the following aspects:
· Topic #1: General and TR
· Topic #2: How to introduce band combinations including TP format
· Topic #3: Rules and guidelines of specifying band combinations including notations of CA/DC combinations
· Topic #4: Improving RAN4 specification structures and reducing redundant contents
Summary of the email discussion for [98-bis-e][144] FS_BC_handling topic during the RAN4#98-bis-e meeting was captured in [1].
Skeleton for the Technical Report on “Guidance on band combination handling and rule collection for RAN4 specifications” was agreed in [13], capturing the following outline:
4	Background
5	Rules and guidelines of specifying band combinations
5.1	General
5.2	Notation of lists of bands and bandwidths within a configuration
5.2.1	Band numbers
5.2.2	Bandwidth classes
5.2.2.1	Bandwidth classes for LTE
5.2.2.2	Bandwidth classes for NR
5.3	Rules to be used for the notation of CA or DC configurations
5.4	xxxx
6	Introduction of band combinations
6.1	General
6.2	Band combination request
6.2.1	Band combination workflow
6.2.2	Template of band combination request sheets
6.2.3	Template of TP for basket WIDs
6.2.4	xxxx
6.3	Usage of band combination
6.3.1	xxxx
6.4	xxxx
6.4.1	xxxx
7	Guidelines for technical studies for band combinations
7.1	xxxx
8	Optimization on band combinations
8.1	General
8.2	Improving RAN4 specification structures
8.2.1	RAN4 specification structure
8.2.2	CA and DC configuration table structure
8.2.3	xxxxx
8.3	Reducing redundant contents in RAN4 specification
8.3.1	CA and DC configuration table
8.3.1.1	CA configuration table
8.3.1.2	DC configuration table
8.3.2	ΔTIB,c and ΔRIB,c for DC
8.3.2.1	ΔTIB,c table
8.3.2.2	ΔRIB,c table
8.3.3	xxxxx
8.4	xxxx
8.4.1	xxxx
9	<Other aspects to be studied>

The following TP was agreed for the Technical Report:
· R4-2105430	TP on rules and guidelines for specifying band combinations [12]
The following WF was agreed for the optimization to the tables of delta TIB and RIB:
· R4-2105427	Way forward on optimization to the tables of delta TIB and RIB [11]
RAN4#99-e (Online, 19th – 27th May 2021)
Contributions in [14-26] were discussed during RAN4#99-e meeting, including the aspects of how to introduce band combinations, rules and guidelines for CA combinations, and optimizations for redundant contents in CA/DC combinations.
In [18], the contribution provides the rules and simplifications for CA band combination as a text proposal to the new TR, and the TP was agreed in [25].
In [19], the contribution provides band combination workflow and latest template as a text proposal to the new TR including band combination workflow, template of band combination request sheet, status report and band combination table in basket WI, and the TP was agreed in [26]. 
The version 0.1.0 of TR was approved in [16] to capture the agreed TP in RAN4#98-bis-e. The agreed TPs in [25, 26] for TR v0.2.0 will be submitted in RAN4#100-e.
A discussion paper in [20] discusses the issue of how to improve the readability of the tables for channel bandwidth per operating band. The corresponding CRs were agreed in [21-23] by using the value of channel bandwidth instead of “Yes” for each NR band in RAN4 specs.
Two discussion papers in [15, 17] were proposed to simplify the delta TIB and RIB table for band combinations. A new option of using rule set based approach instead of current table approach is proposed for defining ΔTIB,c and ΔRIB,c values. A preliminary study on the rule-set is proposed in [15]. No consensus on the traditional table format method for optimizing ΔTIB,c and ΔRIB,c values was achieved. A WF on rule based approach for delta TIB and RIB optimization was agreed in [24].
RAN4#100-e (Online, 16th – 27th Aug 2021)
Contributions in [27-42] were discussed during RAN4#100-e meeting, including the aspects of how to introduce rules of DC configuration table, rules of NE-DC with contiguous intra-band NR and LTE carriers, rules of addition or removal of channel BW (NBC changes) in existing BCS, guidelines for realignment of CA/DC basket WIs, optimizations for redundant contents in CA/DC combinations, and study on the band edge relaxation for MOP for CA/DC band combination. In [43], the contribution summarizes the Email discussion for thread [100-e][144]FS_BC_handling.
Contribution [27] is agreed as TR 38.862 v0.2.0 as the baseline for new TPs in RAN4#100-e meeting.
In [28], the contribution provides the rules of NE-DC with contiguous intra-band NR and LTE carriers and agreed in [38]. Contribution [31] proposes the TP for the notation of ULSUP and agreed in [39]. Contribution [36] is to discuss the rules of addition or removal of channel BW’s in existing BCS’s. As mentioned in the paper, the addition or removal of channel BW to or from BCS will cause the non-backward compatible problems. It is proposed that if a channel bandwidth is intentionally added or removed from an existing bandwidth combination set, then this must be clearly indicated on the big CR cover page. A TP on addition or removal of channel BW in existing BCS is agreed in [40].
A discussion paper on realignment among the current RAN4 NR-CA/DC basket WIs and the improvement on power class basket WIs in Rel-18 is provided in [37]. After online discussion, it is suggested to align the basket WIs for NR-DC and NR-CA in Rel-18. The final decision will be made by RAN plenary. During the discussion, different options for basket WI splitting have been analysed. Concerns on workload trade-off, least amount of WIs, block approval process and specification dependency for basket WIs have been raised. However, no agreement on NR-CA/DC basket WIs splitting has been reached. Also there is no consensus on whether including the other power class basket WIs into the PC3 basket WIs or not.
In [32], the contribution provides the rules to group the DC configurations including EN-DC configuration, NE-DC configuration and NR-DC configuration. In the paper, it also proposes the rules to set the sequence of EN-DC, NE-DC and NR-DC combinations.
To simplify CA/DC configuration tables, a TP is proposed to set the table of channel bandwidth for each NR band by directly using the value of channel bandwidth instead of “Yes” for CA configuration table and agreed in [33]. Contribution [29] is to optimize the configuration tables of inter-band EN-DC, NE-DC and NR-DC related to FR2 bands, however search problem especially to cases like NE-DC etc. is pointed out and further consideration is needed.
Two discussion papers in [30, 34] were proposed to simplify the delta TIB and RIB table for band combinations. In [30], it is to discuss the pros and cons of tables and rule based approach for delta TIB/RIB optimization. A new option (2a) is proposed for table optimization. Contribution [34] is to present the statistical analyses of NR CA and EN-DC delta TIB values. Hypothesis rule sets for delta TIB/RIB values are put forward. Wait for update data in the future meeting(s) before making decision of how to apply rules or tables approaches is suggested.
In contribution [35], a TP for guidelines on the band edge relaxation for MOP for CA/DC band combination is provided and agreed in [41].
TR 38.862 v0.3.0 [42] which includes the agreed TPs in [27, 32-33, 38-41] is submitted after RAN4#100-e for email approval.
RAN4#101-e (Online, 1st – 11th Nov 2021)
Contributions in [44-52] were discussed during RAN4#101-e meeting, including the aspects of CA and DC configuration table structure, further simplification on configuration tables for NR inter-band CA and SUL in Rel-18, and the principle of applying delta TIB and RIB values in thread  #135 FS_BC_handling [53]. A TP on guidelines on introduction of PC2 combinations was approved in [52] in thread #115 NR_PC2_EN-DC [55]. A TP to include rules of the maximum aggregated bandwidth for intra-band CA with BCS4/BCS5 was also discussed in thread #112 NR_BCS4_MSD_Inter_Band_ENDC [51, 54], however no agreements have been reached.
Regarding to the approaches for delta TIB and RIB optimization, the following WF is agreed in [48].
· A mix of rule-based and table-based approach will be used for delta TIB and RIB optimization.
· Select Option (2b’) as the template for delta TIB and RIB table.
· Option (2b’): 
	Inter-band EN-DC configuration
	ΔTIB,c for E-UTRA band / NR band (dB)

	
	Component band in order of bands in configuration

	DC_1-3-7-40_n78
	0.6
	0.6
	0.5
	0.3
	0.8

	DC_1-3-8-11_n28
	0.3
	0.8
	0.6
	0.9
	0.6

	Note 1:  “-” denotes ΔTIB,c = 0.
Note 2:  The component band order in the configuration should be listed by the order of E-UTRA band and NR band respectively, such as for DC_2-48_(n)5 the band order from left to right is 2, 5, 48 and n5.



· Companies are encouraged to provide further analysis based on the following rules, but are not limited to the following rules.
· L-bands in above are below 1GHz 
· H-bands above 1 GHz and below 3GHz
· VH-bands are above 3 GHz 
· H-L dTib=0.3 and dRib=0
· L-L and H-H dTib=0.5 and dRib=0 (exception 1+3 dTib=0.3 and dRib=0)
· VH bands dTib=0.8 and dRib=0.5
· L-VH: L dTib=0.3 and dRib=0 and VH band dTib=0.8 and dRib=0.5
· H-VH: H dTib=0.5 and dRib=0 and VH band dTib=0.8 and dRib=0.5
· Carriers in bands with a harmonic falling onto one of the DLs: dTIB = 0.6 dB
· n79 with L and/or H bands dTib=0
· if not specified above then dRib = dTib-0.5 dB
· L-L-L and H-H-H case by case study
· Combinations with notes are handled case by case
· Stable rule-set are our goal and beneficial to a stable specification, however it is hard to say no need “maintenance” for the rules in future.
· It is suggested to postpone to RAN4#101-bis-e/RAN4#102-e meeting to decide when to apply delta TIB/RIB optimization so as to have more time to evaluate the rule-based approach.
Regarding to further simplification on configuration table for NR CA and SUL, considering that the new channel bandwidths such as 35MHz and 45MHz having been introduced in last RAN4 meeting, the situation is becoming more serious that the width of configuration table exceeds the page size especially for the cases in FR1 + FR2. A WF on the new template for NR inter-band CA and SUL configuration tables is agreed in [49] as follows.
· Merging all the channel bandwidth columns into one column.
· Using ‘,’ between two adjacent channel bandwidths.
· Removing the channel bandwidth number in the table head.
· (Only for inter-band NR CA) Using simple texts like ‘CA_nXC_BCS0’  or ‘CA_nX(2A)_BCS0’  for the constitute band supporting intra-band contiguous or non-contiguous CA, respectively, associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
In addition, the above new templates are suggested to be adopted in the EXCEL file for NR inter-band and SUL band combination request, in proponent’s TP and rapporteur’s TR in Rel-18. It is also proposed to implement the new template in rapporteur’s big CR in RAN4#102-e meeting.
In [53], the contribution summarizes the Email discussion for thread [101-e][135]FS_BC_handling.
2.4.2	Remaining Open issues
Based on the study item objectives, the following open issues were identified.
· To collect the rules for non-block approval basket WIs, BCS4/5 etc. for CA/DC combinations.
· To analyze and define possible rule-set for deriving delta TIB and RIB.
· To provide the possible realignment among the basket WIs for NR-DC and NR-CA.
· To study possible further optimization to CA/DC configurations.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
N/A
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