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1 Introduction
To address ever-increasing band configurations, RAN4 took various actions such simplifications of the relevant specification, the introduction of basket WIs and simplification of the procedure of the proposal of band combination(we stopped proposing individual WIs) which are summarized in [1]. Nevertheless, the number of proposed band combinations has been even more significantly increasing because of the introduction of EN-DC, NR CA and combination of FR1 and FR2 with so many fallback modes. Note that new bands in 7-24GHz and above 52.6GHz will come to RAN4 in the near future, it is essential to reduce redundancy. The number of configurations will expanded. RAN4#92 discussed this issue based on [2]. However, no conclusion was made. This paper follows up with the discussion based on the following two feedbacks during RAN#92. 

Concern 1: If the table is simplified, it is difficult to know if certain configurations are specified or not.

Concern 2: If the table is drastically changed, people may misunderstand the specification. 
This contribution addresses on how to simplify EN-DC configurations including FR2 in TS38.101-3 with the consideration of the two concerns. 
2 Discussion
2.1 The number of configurations
As mentioned, the introduction of EN-DC specifically including FR2 intra band CA with significant number of fallback(bandwidth classes and their configurations ) increase the number of configurations captured in the specification of TS38.101-3 as well as relevant EN-DC configuration basket WI WIDs [3-7]. Accordingly, the number of requests of EN-DC configurations, the number of TPs and draft CRs has increased with errors frequently because the number of combinations are significant. Hence, it is also challenging to check if the contents are correct or not, even though some mitigation was done in the past as shown in [1].

One of the examples for EN-DC configurations including FR2 is shown in the below Table 2-1 which is a part of Table 5.5B.5.1 in TS38.101-3.

------------------------------------------------- a part of Table 5.5B.5.1 in TS38.101-3----------------------------------------------------- 

5.5B.5.1
Inter-band EN-DC configurations including FR2 (two bands)

Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands)

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)

	DC_5A_n260A

DC_5A_n260B

DC_5A_n260C

DC_5A_n260D

DC_5A_n260E

DC_5A_n260F

DC_5A_n260G

DC_5A_n260H

DC_5A_n260I

DC_5A_n260J

DC_5A_n260K

DC_5A_n260L

DC_5A_n260M

DC_5A_n260O

DC_5A_n260P

DC_5A_n260Q

DC_5B_n260A
	DC_5A_n260A

DC_5B_n260A

	DC_5A_n260(2A)

DC_5A_n260(3A)

DC_5A_n260(4A)

DC_5A_n260(A-I)

DC_5A_n260(D-G)

DC_5A_n260(D-H)

DC_5A_n260(D-I)

DC_5A_n260(D-O)

DC_5A_n260(D-P)

DC_5A_n260(D-Q)

DC_5A_n260(E-O)

DC_5A_n260(E-P)

DC_5A_n260(E-Q)

DC_5A_n260(G-I)
	DC_5A_n260A


------------------------------------------------- End of a part of Table 5.5B.5.1 in TS38.101-3--------------------------------------------

The number of pages for the configuration tables including FR2 bands in TS38.101-3 V15.6.0 was p35-p51. That is almost 17 pages. In Rel16, the number of pages becomes 76 pages.

	
	Rel15
V15.6.0 (2019-06)
	Rel16
V16.0.0 (2019-06)

	# of pages for configuration tables including FR2 in TS38.101-3
	17
(p35-p51)
	76
(p51-p126)


Observation 1: The number of pages for only the configuration tables including FR2 in TS38.101-3 will exceed 100 pages as quick as flash.

Another aspect is that errors or missing configurations have been often found in TS38.101-3. One of the reasons would be that the significant number of configurations needs to be managed in TS38.101-3. In addition, the proponents of EN-DC configurations including FR2 need to request their configurations to add them to the corresponding WIDs, submit TPs for the corresponding TRs and also check if the CA configurations in TS38.101-2 and EN-DC configurations in TS38.101-3 are coordinated or not. This requires huge work. The work, however, is just to manage to capture the configurations correctly. 
Observation 2: Observation 1 means in total, even larger number of configurations including FR2 are captured in each of the relevant WIDs and request sheet for the configurations.

Observation 3: Many inconsistencies between WIDs, TRs, request sheet and specifications can be seen.

In addition, currently SIs for 7-24GHz and above 52.6GHz are under discussion in RAN4 and RAN, respectively. If new bands in 7-24GHz and above 52.6GHz come to RAN4 in the near future, the number will increase more explosively. Therefore, it is essential to reduce redundancy.

Observation 4: When new bands in 7-24GHz and above 52.6GHz come to RAN4, the number of EN-DC configurations increase more explosively.
2.2 Usefulness as technical information
When EN-DC configurations including FR2, there are no technical discussion. The precondition to introduce these configurations is that the requirements for the corresponding configurations in FR1 and the corresponding configurations in FR2 are specified. Since there are no technical discussion, there are no specific requirements for the EN-DC configurations including FR2 in TS38.101-3. All what the proponents needs to do is to request the configurations, propose TPs for TRs (and approved), make CRs agreed. More specifically, when RAN4 introduces DC_1A-3A_n260M, what we need to do support in terms of UE RF is that to specify the requirements for E-UTRA CA of CA_1A-3A in TS36.101, to specify the requirements for CA_n260M in TS38.101-2 and to capture DC_1A-3A_n260M in TS38.101-3. At least at the present stage, LTE/FR1 and FR2 requirements are independent each other. Only configurations including LTE/FR1 and FR2 are just captured to show which EN-DC configurations are supported as specification.

To capture these configurations, however, huge efforts are required like sharing the significant number of configuration requests and capturing them into corresponding WIDs and TS38.101-3 while there are no technical discussion and there are no technical information.
Observation 5: There are no “new” technical requirements for specific to the EN-DC configurations including FR2.
3 Way Forward

3.1 Option1(The simplest way)
Provided that it is true that there are no technically new information on the EN-DC configurations including FR2, the simplest way is do NOT capture any EN-DC configurations including FR2 in TS38.101-3 while capture a text such that any EN-DC configurations consisting of below 7GHz configurations at least including E-UTRA band or E-UTRA CA) and FR2 configurations (FR2 band or FR CA) are supported as specification if the corresponding requirements for configurations below 7GHz and FR2 are specified. Note that the text itself can be further improved.
Option 1: Do not specify any EN-DC configurations including FR2 in TS38.101-3 and capture a text such that any EN-DC configurations consisting of below 7GHz configurations at least including E-UTRA band or E-UTRA CA) and FR2 configurations (FR2 band or FR CA) are supported as specification if the corresponding requirements for configurations below 7GHz and FR2 are specified. Note that the text itself can be further improved.
For instance, if readers would like to know if DC_2A_n260M is supported as specification, what they need to do is to check if E-TRA band 2 is specified in TS36.101 and CA_n260M is specified in TS38.101-2. If both are specified in the respective specifications, the readers can interpret that the configuration of  DC_2A_n260M is supported in TS38.101-3 (but just the specification omits to capturing that configuration).

One drawback would be readers cannot know the trend that which EN-DC configurations would come into the market. We, however, need to take into account the fact that there have been many configurations not coming into the market.

Observation 6: If this option 1 is taken, there are no need any work for EN-DC configurations including FR2 like sending request sheet, capturing them into WID, TPs and CRs.
3.2 Option 2
Option 2-1: 
· Capture only the highest configurations for Downlink and Uplink for FR2, respectively belonging to the same band combinations.

· CA bandwidth Classes belonging to different fallback groups are treated as differently
· Add an additional column to capture EN-DC band combination to make readers to reach configuration information quickly. Note: This is to address the Concern 1 explained in the introduction section.

· Table 5.5B.5.1-1: modified Inter-band EN-DC configurations including FR2 (two bands)

	EN-DC 

band combination
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)

	DC_5_n260
	DC_5A_n260F

DC_5A_n260M

DC_5A_n260Q

DC_5B_n260A
	DC_5B_n260A

	DC_5_n260
	DC_5A_n260(4A)

DC_5A_n260(D-Q)

DC_5A_n260(E-Q)

DC_5A_n260(G-I)
	DC_5A_n260A

	Note: Lower order EN-DC configurations replacing FR2 CA configuration with lower order FR2 CA configurations are supported if the corresponding CA configuration requirements are specified in TS38.101-2. 


------------------------------------------------- End of a part of Table 5.5B.5.1 in TS38.101-3--------------------------------------------

With this option, if DC_2A_n260M is seen in the table, we can consider any DC_2A-n260X configurations are supported as specification if n260X requirements are specified in TS38.101-2. Note that M > or = X as CA bandwidth class belonging to the same fallback group. In this case, G, H, I, J, K and L belong to the same group 3 where M belongs as well. Now if we take a look at Table 5.5A.1-1 in TS38.101-2, CA_n260G, CA_n260H, CA_n260I, CA_n260K and CA_n260L exist. Thus, TS38.101-3 readers can consider that DC_2A_n260G, DC_2A_n260H, DC_2A_n260I, DC_2A_n260J and DC_2A_n260L are supported as EN-DC configurations in TS38.101-3. Note that if readers know TS38.101-2 spec a little bit, without checking TS38.101-2 they can consider that all DC_2A_n260G, DC_2A_n260H, DC_2A_n260I, DC_2A_n260J and DC_2A_n260L are supported since they belong to the same fallback group 3 and that means supporting lower CA bandwidth classes are mandatory.
The same principle can be applied to EN-DC configurations including FR2 combined contiguous and non-contiguous CA. The readers, however, need to surely check if lower order FR2 combined contiguous and non-contiguous CA are specified or not since some of them may not be specified since supporting their fallback modes are not mandatory anymore[8-11].

Option 2-2: 

· Capture only the highest configurations for Downlink and Uplink for configurations below 7.125GHz and FR2 part does not include configurations.
· Add an additional column to capture EN-DC band combination to make readers to reach configuration information quickly. Note: This is to address the concern 1 explained in the introduction section.

· Table 5.5B.5.1-1: modified Inter-band EN-DC configurations including FR2 (two bands)

	EN-DC 

band combination
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)

	DC_5_n260
	DC_5A_n260”X”

DC_5B_n260”X”
	DC_5B_n260”Y”

	Note: X and Y can be replaced with CA configuraitons specified in TS38.101-2 for downlink(“X”) and uplink(“Y”), respectievely.


------------------------------------------------- End of a part of Table 5.5B.5.1 in TS38.101-3--------------------------------------------

This option 2-2 is even simpler than option 2-1 since RAN4 does not have to consider which configuration is the heist among many configurations. What reader need to do is the same as that of option 2-1.

4 Conclusion

To address the issue about how to treat significant number of band configurations, this contribution provided three options and five observations. Either option will reduces RAN/RAN4 efforts greatly at least in the following activities.

· Correction CRs are reduced since specification itself becomes simpler

· The content of request sheet, TPs, basket WI WID and CRs becomes simpler. 

Based on them, we propose the followings.

Proposal 1: RAN/RAN4 should recognize a potential issue elaborated in this document and position its effort to address the issue as a priority issue.

Proposal 2: RAN should discuss and collect views on the provided options from companies and share the feedback to RAN4 to facilitate RAN4 future discussion.
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