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1	Introduction 
The optimization for band combination in RAN4 spec has been intensively discussed during the past RAN4 meetings and some constructive agreements have been achieved. In last RAN4 meeting, companies believe that it is useful to have a document to capture all the necessary agreements related to notation and simplification rules of CA/DC configuration in a single file / new TR [1]. Interested companies are encouraged to propose a SI on this issue. In RAN#90e, some issues related to the scope of new SI has been discussed. A general approach for the MSD exception requirements and procedure on the introduction of band combinations have been supposed to be further studied [2]. Based on the above observations, a new study item to improve and optimize specification of the band combination in the current RAN4 specifications was proposed in [3]. The proposed study scope includes the following aspects.
1. Analyse and identify the redundant contents in RAN4 specifications.
1. Study potential future-proof solutions for band combination configuration tables in RAN4 specifications for concise representation, better readability and better trackability and editability.
1. Study the potential influence on request sheet template due to RAN4 band combination specification optimization.
1. Study the possible optimizations on band combination indication.
In this paper, we’d like to further discuss how to process the discussion of the band combination optimization in RAN4. Furthermore, some further consideration on simplification of band combinations is suggested. And also simplifications for reference sensitivity and maximum configured output power relaxation due to support for CA or DC configurations are proposed.

2 Discussion
2.1 Handling band combination optimization
During the discussion of RAN4 band combination optimization SI in RAN#90e, no consensus has been made on the new SI. Although RAN#90e has identified the necessity to capture all the agreements to improve band combination specification procedures and quality of these specifications into a single document, how to proceed in RAN4 is not clear. As a result, a recommendation for the future RAN4 work has been suggested. RAN4 should further discuss how to capture all the agreements to improve band combination specification procedures and quality of these specifications into one document.

Options provided in RAN#90e are shared for information as below. Other options are not precluded [4].
   
· Use Permanent Documents that is defined in Section 9.1 in TS21.900. 
· A specific example can be seen in the following link. https://www.3gpp.org/ftp/tsg_ran/WG5_Test_ex-T1/PRD
· RAN4 keeps carrying out current activities under the dedicated agenda item. RAN4 internally has a document, which may be with a t-doc or without it, to collect all the agreements. When the document becomes stable, a SI within one Quarter is generated just to create a TR.
· Just simply generate a SI whose objectives just reflect what RAN4 has been addressing. All the agreements are collected in a TR for this SI.

Regarding to the option of using document type “Permanent Reference Document (PRD)”, as stated in Section 9.1 in TS21.900, we see that there is no formal document class as “PDoc” in 3GPP. Although currently in RAN5 some PRDs do have been introduced for reference and handled in the meeting, the documents are regarded as informal ones which are used in RAN5 internally. This document type has not been widely used in other working groups. To our understanding, there is no “PRD” document type in RAN4. It’s hard for people to retrieve what a “PRD” document with a certain number refers to and specifies for what? For the purpose of establishing this SI, it is to create a document that can be widely known not only by RAN4 but also by other 3GPP working groups or even by other industrial partners outside 3GPP, especially for specifying such as the meaning of the complex notation rules of CA/DC combinations, etc. Moreover, in addition to this “PRD” document, is there any plan for more other “PRD” files in RAN4 in future? If so, how to manage this new document type needs to be considered in future RAN4 work.

-----------  excerpt from TR 21.900  -----------
[image: ]
-----------  end of excerption  -----------
Fig 1 Tdoc/Pdoc related terminology in 21.900
Furthermore, in current template of 3GPP Tdoc list, the Tdoc are limited in the following types as shown in Fig 2. There is no document type such as “PRD”. In RAN5, the “PRD” files are treated as “other”, so what it will be in RAN4?
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Fig 2 Tdoc types in current excel template
Finally, as stated in [4], the concern on whether the regular activities be visible or not in the RAN4 TU budget table was raised in last RAN meeting. We believe that enforcing the TU budget table would be able to improve the overloading situation in RAN4. The ongoing efforts on improving band combinations should be reflected in the TU budget table.

Observation 1:	 Document type “PRD” is not widely used in 3GPP working groups although some working groups do retain some documents informally as internal files. 

Observation 2:	 It’s hard for people to retrieve what a “PRD” document with a certain number refers to and specifies for what? More management efforts in RAN4 on document type “PRD” will be needed in the future.

Observation 3:  For the purpose of establishing band combination optimization SI, it is to create a document that can be widely known not only by RAN4 but also by other 3GPP working groups or even by other industrial partners outside 3GPP.

Observation 4:  The efforts on optimization for band combination should be visible in the RAN4 TU budget table.

Based on the above observations, we believe that to generate a regular SI should be a proper choice to proceed the work related to optimization for band combination in RAN4. By establishing a regular SI, a TR to collect all the related agreements would be possible for people to retrieve the agreements in the future not only within RAN4 but also for other 3GPP working groups or even for other industrial partners outside 3GPP.

Proposal 1:  It is suggested to generate a regular SI to collect all the agreements and principles for band combination optimizations in a TR. 
2.2 Further simplification on band combination
In RAN4#97e, a CR was agreed to simplify the CA/SUL configurations that SCS for each channel bandwidth in the configuration can refer to the UE channel bandwidth per operating band defined in clause 5.3.5 [5]. With such simplification, the redundant information has been removed. The size of CA/SUL configuration table is largely reduced accordingly. Furthermore, the potential inconsistency between clause 5.3.5 and 5.5A will no longer exist. However, there is still room for further simplification. If we take a look at the configuration table in clause 5.5A, we will see that with the increasing number of newly introduced UE channel bandwidth, it becomes more and more difficult to write down all the channel bandwidth within one line for the configuration. See as an example in Fig 3 for inter-band CA configurations between FR1 and FR2 in 101-3.


[image: ]

Fig 3 Example for inter-band CA configuration with increasing number of CHBW

As a matter of fact, the bandwidths of many NR bands are not the universal set of channel bandwidth in the configuration table. There is no need to list all the channel bandwidth in a separate cell individually in the table. All the UE channel bandwidth supported can be grouped into one single cell for one band. Fig 4 illustrates our further consideration on simplification for NR CA configurations CA_n1A-n3A and CA_n1B-n3A. With such further simplification, for most cases of inter-band CA, the configuration can be filled in one or two row(s).
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Fig 4 Example for further simplification of NR CA configuration
Proposal 2:  To further simplify the NR CA configuration for inter-band CA, the table template for two-band CA can be shown as in Fig 5 if more channel bandwidths are introduced.

[image: ]
Fig 5 Template for NR inter-band CA configuration (two bands)
For inter-band CA configurations with more component bands, such as three or four bands, there are two options to set the template. One is for all bands to fill in one row, the other is to fill in two rows, shown as Fig 6. Considering that more and more new channel bandwidth will be introduced in future, our preference is to choose Option (b) as the templates for three or four bands cases.
Option (a): All bands for channel bandwidth filled in one row
[image: ]
Option (b): All bands for channel bandwidth filled in two rows
[image: ]
Fig 6 Template for NR inter-band CA configuration (three or four bands)

Proposal 3:  To further simplify the NR inter-band CA configurations with three or four bands, the templates for the configuration table can be organized as two options:
Option (a): All bands for channel bandwidth filled in one row
Option (b): All bands for channel bandwidth filled in two rows
To better adapt more new channel bandwidth introduced in the future, Option (b) in Fig 6 is preferred.

2.3 Simplification on ΔTIB,c and ΔRIB,c tables for band combinations
For the UE which supports inter-band NR CA or inter-band EN-DC configurations, the maximum configured output power relaxation ΔTIB,c and reference sensitivity relaxation ΔRIB,c due to the configurations have been provided in the specifications. Fig 7 shows the current template for ΔTIB,c due to EN-DC (five bands) as for an example. From the template, we see that it is too redundant with each frequency band arranged in sequence order, which makes the table too long and occupies too many pages in the spec. It can be simplified as an example in Fig 8. 
-----------  excerpt from TR 38.101-3  -----------
Table 6.2B.4.2.3.4-1: ΔTIB,c due to EN-DC (five bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-3-5-7_n78,
DC_1-3-5-7-7_n78
	1
	0.6

	
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1-3-5-41_n79
	1
	0.5

	
	3
	0.5

	
	5
	0.3

	
	41
	0.51

	
	
	0.82


-----------  end of excerption  -----------
Fig 7 ΔTIB,c template used in 38.101-3
Table 6.2B.4.2.3.4-1: ΔTIB,c due to EN-DC (five bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band / ΔTIB,c (dB)

	DC_1-3-5-7_n78,
DC_1-3-5-7-7_n78
	1 / 0.6
	3 / 0.6
	5 / 0.6
	7 / 0.6
	n78 / 0.8

	DC_1-3-5-41_n79
	1 / 0.5
	3 / 0.5
	5 / 0.3
	41 / 0.51, 0.82
	


Fig 8 Example for simplification on ΔTIB,c for band combination

Proposal 4:  To simplify ΔTIB,c and ΔRIB,c tables for band combinations, it is suggested to use the format of “E-UTRA or NR Band / ΔTIB,c (dB)” and “E-UTRA or NR Band / ΔRIB,c (dB)” shown as an example in Fig 8, with which the ΔTIB,c and ΔRIB,c values can be listed within one row for each configuration. 

3	Conclusions
In this paper we have presented our further considerations on optimization for band combination in RAN4 specs. How to process the discussion of band combination optimization in RAN4 and the way forward to capture the agreements and principles for band combination optimization in a single document has been discussed. In addition, some further considerations on NR inter-band CA configuration simplification and simplification on ΔTIB,c and ΔRIB,c table have been provided. We have the following observations and proposals.

Observation 1:	 Document type “PRD” is not widely used in 3GPP working groups although some working groups do retain some documents informally as internal files. 

Observation 2:	 It’s hard for people to retrieve what a “PRD” document with a certain number refers to and specifies for what? More management efforts in RAN4 on document type “PRD” will be needed in the future.

[bookmark: _GoBack]Observation 3:  For the purpose of establishing band combination optimization SI, it is to create a document that can be widely known not only by RAN4 but also by other 3GPP working groups or even by other industrial partners outside 3GPP.

Observation 4:  The efforts on optimization for band combination should be visible in the RAN4 TU budget table.

Proposal 1:  It is suggested to generate a regular SI to collect all the agreements and principles for band combination optimizations in a TR. 

Proposal 2:  To further simplify the NR CA configuration for inter-band CA, the table template for two-band CA can be shown as in Fig 5 if more channel bandwidths are introduced.[image: ]

Proposal 3:  To further simplify the NR inter-band CA configurations with three or four bands, the templates for the configuration table can be organized as two options:
Option (a): All bands for channel bandwidth filled in one row
Option (b): All bands for channel bandwidth filled in two rows
To better adapt more new channel bandwidth introduced in the future, Option (b) in Fig 6 is preferred.

[image: ]

Proposal 4:  To simplify ΔTIB,c and ΔRIB,c tables for band combinations, it is suggested to use the format of “E-UTRA or NR Band / ΔTIB,c (dB)” and “E-UTRA or NR Band / ΔRIB,c (dB)” shown as an example in Fig 8, with which the ΔTIB,c and ΔRIB,c values can be listed within one row for each configuration.
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9.1 Terminology
Written contributions to 3GPP meetings are called "TDocs”"

NOTE:  The term "TDoc" is an abbreviation of "Temporary Document” and is a legacy of when such documents
were prepared in paper form. Temporary Documents were not intended to be retained after the end of the

andthus
documents informally referred to as "permanent reference documents”.
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Table 5.5A.1-1: Inter-band CA configurations and bandwidth combinations sets between FR1 and FR2 (two bands) -

= NRCA Uplink CA NR Channel bandwidth (MHz) (NOTE 3)- Bandwidth
configura | configurati | Band- combination
tion. on: sete

" @ e e 5. 10~ 15 20~ 25- 30~ 40- 50~ 60~ 70- 80~ 90~ 100- | 200- | 400 e

= CA _n1A- CA_n1A- nle 5. 10+ 150 20~ e o o o o o o o o o o 0-
n257A¢ n257A¢

" o o n257. o o o o o o o 500 o e e e 100- | 200- | 400 e

= CA_n3A- CA_n3A- n3¢ 5. 10+ 150 20~ 25. 30~ o o o o o o o o o 0-
n257A¢ n257A¢

" o o n257. o o o o o o o 500 o e e e 100- | 200- | 400 e

= CA_n3A- CA_n3A- n3¢ 5. 10+ 150 20~ 25. 30~ o o o o o o o o o 0-
n257D- n257A¢
CA_n3A-
n257D-

" @ @ n257. CA _n257D- @





image6.png
Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)-
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- NRCA Uplink CA NR NR Band / Channel bandwidth (MHz) (NOTE 3)- Bandwidth
configuration- | configuration-| Band. combination
set-
" @ @ e 8 10 15 20. 25 30. 49. 50. 69. 79. ©
At 5o 40 150 20. e o o o © © 00
= CA_n1A-n3A- CA n1A-n3A¢ | n3e 5o 40¢ 150 20. 25¢ 30. e e ° o i
At See-CAn1B-Bandwidth-Combination-Set0-inFable 5-5A4-1. [
= CA _n1B-n3A- CA_n1A-n3A- | a3 50 40¢ 150 20. 25¢ 30. e e ° o o





image8.png
Table 5.5A.3.

-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands).
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Table 5.5A.3.2-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)-
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Table 5.5A.3.3-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (four bands)-
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Table 5.5A.3.2-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)-
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: Bandwidth
con':isu(i:ﬁom c;’}:;'ukr;ﬁ,m NR Band / Channel bandwidth (MHz) (NOTE 3). combination
seto

CA_DXADYA-
nUA-nVA.

CA nXADYA-

10X /{CBW1, CBW,, ...}»

nY./{CBW1, CBW., ...

o

nU./{CBW+1, CBW, ...}

n\./{CBW1, CBW., ...

o





