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1. [bookmark: Proposal_Pattern_Length]Introduction
In RAN#102, the contribution [1] highlighted a need for a new tool/methodology for handling the specification of CA combinations in RAN4. It is widely recognised that tens of thousands of band combinations cannot be specified efficiently using tables in MS Word documents, and the number of combinations continues to grow exponentially – a situation that is expected to continue in the 6G timeframe. 
RAN#102 commissioned an activity to identify a new methodology with a small working party, led by Matthew Baker (Nokia) with a small number of expert delegates from RAN4 in conjunction with ETSI MCC. 
This document presents the current state of progress of this activity for information. 
1. Progress Update
Since RAN#102, meetings were held with IT experts from ETSI MCC to explain the problem and to consider whether any existing tools might be able to address this. The objective is to provide a better way of storing and querying the CA information.

It was identified that ETSI MCC already has a database tool based on a GIT repository which is used in some other WGs in TSGs SA and CT. This could be applied in a relatively straightforward manner to the 38.101 CA combinations, roughly as shown in Figure 1:
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[bookmark: _Ref161070413]Figure 1: Schematic representation of use of GIT repository to store CA combination information
An initial simple proof-of-concept demonstration was quickly set up using a basic subset of the CA combination data, enabling searching and tabular export, as shown in Figure 2.
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[bookmark: _Ref161070599]Figure 2: Simple initial proof-of-concept demo

This has been shown to work well and demonstrated to the small group of experts from RAN4. 

Initial impressions are positive, in terms of the ease and speed with which the proof-of-concept demo was assembled, and the straightforward representation and querying of the information. 

The left and right parts of Figure 3 show output of the first 10 bands and band combinations respectively:
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[bookmark: _Ref161071424]Figure 3: First ten bands and band combinations
A search for CA combinations incorporating bands n1 and n3 produces the result shown in Figure 4. 
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[bookmark: _Ref161071539]Figure 4: Result of search for n1 and n3
An example analogous to TS 38.101-1 Table 5.5A.3.1-1a is shown in Figure 5.
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[bookmark: _Ref161071675]Figure 5: Representation of 38.101 Table 5.5A.3.1-1a from database output

1. Next steps
Over the coming months, it is planned to develop the database further to incorporate full linking of information between the 38.101-1 tables. 
Once the concept is stable, it is intended to release it for testing in parallel with the existing specifications (targeting Q3 2024). The database will be operated in parallel with the existing MS Word specifications for some time, most likely until the end of Release 20. For Release 21, it is hoped that the database will obviate the need for MS Word tables altogether. 
Further progress updates will be provided to subsequent RAN plenary meetings. 

1. References
[1] RP-233776, “CA Framework Overhaul”, Qualcomm
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name | duplexmode | UL operating band | DL operating band id | name | dlinterruptionallowed | bands

e -
nl | FDD | 1920 - 1980 | 2110 - 2170 1| cAnl-n3 | t | 1, 3]
n2 | FOD | 1850 - 1910 | 1930 - 1990 2| cAnl-n5 | t | 1, 5]
n3 | FDD | 1710 - 1785 | 1805 - 1880 3| cAnl-n7 | t | 1, 71
n5 | FDD | 82u - 8u9 | 869 - 89u 4 | cA_n1-n8 | t | [1, 8]
n7 | FDD | 2500 - 2570 | 2620 - 2690 5| cA_n1-n18 | t | [1, 18]
n8 | FDD | 880 - 915 | 925 - 960 6 | CA_nl-n20 | t | [1, 20]
nl2 | FDD | 699 - 716 | 729 - 746 7 | CA_n1-n26 | t | [1, 26]
nl3 | FDD | 777 - 787 | 746 - 756 8 | CAnl-n28 | t | [1, 28]

| FoD | 788 - 798 | 758 - 768 9 | CA_n1-n38 | t | [1, 38]

| FoD | 815 - 830 | 860 - 875 10 | CA_nl-nue | t | [1, el
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CarrierAggregation=> SELECT * FROM getConfigsForBands('{ 1, 3}');
| NR CA Configuration | BCS

id

NNO U EEEEEEWWWWNN R R R R

ww
88
38
38

3000

CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n3A
CA_n1A-n38
CA_n1A-n3B
CA_n1B-n3A
CA_n1B-n3A
CA_n1B-n3A
CA_n1B-n3A
CA_n1A-n3(2A)
CA_n1A-n3(2A)
CA_n1A-n3(2A)
CA_n1A-n3(2A)
CA_n1A-n3(2A)
CA_n1A-n3(2A)
CA_n1(2A)-n3A
CA_n1(2A)-n3A
CA_n1(2A)-n3(2A)
CA_n1(2A)-n3(2A)
CA_n1(2A)-n3B
CA_n1(2A)-n3B
CA_n1A-n3A-n5A
CA_n1A-n3A-n5A
CA_n1A-n3A-n5A

PO POCOOOOONNLROORROORONNEENNR RO

| bandId

WP WRURPWRLRWRWRWRWRWRWRWRWRWRWe

I

channelBandwidths
{5,10,15,20}
{5,10,15,20,25,30}
{5,10,15,20,25,30, 40,50}
{5,10,15,20,25,30,40}
{5,10,15,20}
{5,10,15,20,25,30,35,40}

{5,10,15,20}

{5,10,15,20,25,30}

{5,10,15,20,25,30,40}
{5,10,15,20}

{5,10,15,20,25,30,40, 50}

{5,10,15,20}

{5,10,15,20,25,30,40}

{5,10,15,20,25,30, 40,50}

{5,10,15,20,25,30,40, 50}
{5,10,15,20}




image5.png
DL CA Config | UL CA Config | bandId | channelbandwidths | BCS

B S

B S

CA_n1A-n3A | | 1| {5,10,15,20} | o
CA_n1A-n3A | 11 3 | {5,10,15,20,25,30} | o
CA_n1A-n3A | 11 1| {5,10,15,20,25,30,40,50} | 1
CA_n1A-n3A | 11 3| {5,10,15,20,25,30,40} | 1
CA_n1A-n3A | 11 1| {5,10,15,20} | 2
CA_n1A-n3A | 11 3| {5,10,15,20,25,30,35,40} | 2
CA_n1A-n3A | 11 1| {0} | o
CA_n1A-n3A | ["cA_n1A-n3A"] | 3| {0} | o
CA_n1A-n3B | | 1| {5,10,15,20} | o
CA_n1A-n3B | | 3| {0} | o
CA_n1B-n3A | ["cA_n1A-n3A"] | 1| {0} | o
CA_n1B-n3A | ["CA_n1A-n3A"] | 3 | {5,10,15,20,25,30} | o
CA_n1B-n3A | ["CA_n1A-n3A"] | 1| {o} | 1
CA_n1B-n3A | ["CA_n1A-n3A"] | 3| {5,10,15,20,25,30,40} | 1
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CA_n1A-n3(2A) | A_n1A-n3A"] | 3| {e} |1
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