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Introduction
This contribution addresses two issues. One is addressing questions contained in RAN2 LS reply of [1]. The other is addressing how to differentiate operation options, i.e., restriction(s), that a UE supports in terms of signaling. 
Discussion
On questions in RAN2 LS reply
Following two questions were contained in the LS. We share our views on the respective questions in following sections.
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Question 1
An answer for the question 1 must vary depending on conditions, e.g., whether more complex resource scheduling and/or a more restricted/careful operation (e.g., deployment must ensure that n8 cell size is larger or equal to n5 cell size), etc., is acceptable or not. RAN2 is asking whether cross carrier scheduling, where control signals associated with n5 are conveyed via n8 given that SCell DL (n5) is not available during the state of (UL, DL) = (n5+n8, n8), could be used for that from RAN4 perspective. At least from UE RF perspective, the use of cross carrier scheduling has no impact on TS38.101-1.
Observation 1: From UE RF perspective, the use of cross carrier scheduling has no impact on TS38.101-1.
Question 2
Necessity of measuring n5 SCell must vary depending on targeted performance. Here we focus on discussing transitions from UE configurations of (UL, DL) = (n5+n8, n8) to (n5, n5), (n8, n8) or (n5, n5+n8) and vice-versa as shown in Figure 1. 
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Figure 1: transition from (UL, DL)=(n5+n8, n8) to another state and vice-versa
In principle, a challenge can be seen from a state with n8 UL to a state with n5 DL and/or UL due to measurement restriction of n5 channel because of n8 UL transmission. The details are elaborated below.

Configuration towards (UL, DL) of (n5+n8, n8)
(a) Non-challenging, (UL, DL) = (n5, n5) or (n5, n5+n8) to (n5+n8, n8): No n8 UL transmission before the transition
There wouldn’t be any critical problem in terms of RRC configuration since UE can measure n8 DL and n5 DL at the same time since there is no n8 UL transmission before a state of (n5+n8, n8). Thus, gNB configures the UE with (UL, DL) = (n5+n8, n8) and switches the PCell from n5 to n8 at the same time with conventional procedures. 
(b) Challenging, (UL, DL) = (n8, n8) to (n5+n8, n8): May require (n8 UL) gaps for n5 DL measurements due to n8 UL transmission before the addition of SCell (n5 UL)
In this case, UE might be transmitting on n8 UL before the addition of SCell so it could be challenging to obtain n5 channel information due to blocking and/or co-channel interference on n5 DL from n8 UL transmission inside the UE. Hence, the gNB would either need to utilize measurement gaps to suspend n8 UL transmission for n5 DL measurements, or need to configure n5 UL without any prior information of the n5 DL channel information.
Configuration from (UL, DL) of (n5+n8, n8)
(c) Challenging, (UL, DL) = (n5+n8, n8) to (n5, n5) or (n5, n5+n8): May require gaps for n5 DL measurements due to n8 UL transmission before the release of SCell
Under the state of (UL, DL) = (n5+n8, n8), n5 DL SCell measurement wouldn’t be feasible due to the same reason mentioned for (b), unless n8 UL power is significantly low and/or n5 DL SCell received power is significantly high, while still the gNB needs to infer if n5 DL measurement is feasible or not from various available information like n5 UL, n8 UL powers, and/or any historic information obtained before the configuration of (n5+n8, n8) if any. 
(d) Non-Challenging, (UL, DL) = (n5+n8, n5) to (n8, n8): Using n5 doesn’t interfere with n8 DL measurements
gNB must be able to obtain n8 channel information by instructing the UE to measure n8 SCell before the configuration. Since n8 DL can be measured when n5 UL/DL is used, this is possible without any challenges.
From the above, we can obtain following observations.
Observation 2: Measurement of n5 SCell doesn’t always cause problems, while there is a challenge to perform n5 SCell measurement due to n8 UL transmission;
· Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)
· Configuration to (n5+n8, n8) from (n8, n8)
From the above observation 2, UE may require measurement gaps for (FR1) measurements of serving cell in certain cases, and network may need to do handovers to switch between n5 PCell and n8 PCell in certain cases (e.g. (n5+n8, n8) to (n5, n5+n8)). Since the use of n8 UL may interfere with n5 DL measurements, network would be able to bypass the challenge to ensure sufficient scheduling restrictions (e.g., allowing a gap for measurement by suspending n8 UL transmission) to avoid such conflicts. .
Observation 3: There is a way to bypass the challenges by allowing  measurement gaps by suspending n8 UL transmission. 
Overall, from observations 2 and 3, we believe that RAN4 has realized the challenge of RRM based on n5 SCell and how to overcome the challenge is also a part of the inquiry in terms of RAN2 specification impact. Hence, if resolving the challenge requires huge RAN2 specification impact, even impacting on RAN1 spec as well or the expected performance with a resolution is not in the level that an proponent wants to achieve, we don’t recommend introducing (UL, DL) = (n5+n8, n8) at least in Rel-18.
Proposal 1: RAN4 should convey following to RAN2
· Addressing the challenge of RRM measurement based on n5 SCell is a part of inquiry in terms of RAN2 specification impact and the number of meetings necessary to address it. 
· allowing measurement gaps (suspending n8 UL transmission during the measurement) can be a possible option used for serving cell measurements in such cases.
· RAN4 doesn’t intend to pursue the resolutions involving RAN1 specifications impact for n5 and n8 UL concurrent operation in this release.
Differentiation of supported CA configurations
Potential issue using BCS
In RAN4#107, we raised a following potential issue by using BCS as a measure to differentiate supported restricted CA operations in [2]. The issue is that the number of BCS per higher order configuration including CA_n5-n8 would increase and hence, the number of BCS per specification will increase given that the number of CA configurations including CA_n5-n8 will increase once the requirements for CA_n5-n8 is completed.
Simply put, there is no guarantee that each restricted operation, i.e., DL CA of CA_n5A-n8A, UL CA of CA_n5A-n8A with restricted spectrum portions and UL CA with one DL = (UL, DL) = (n5+n8, n8), has one BCS each. 
Observation 4: Each or some of the restricted operations may have multiple BCSs
Moreover, higher order CA configuration including n5 and n8 also have multiple BCSs depending on supported restricted operation(s) as shown in Table 2. It is noted that the content of the Table 2 is just an example for the purpose of promoting the discussion of the issue.
Table 2-2: NR CA configurations and bandwidth combinations sets defined for CA_n5A-n8A-78A
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n5A-n8A-78A
	n5X
	n5
	5, 10, 15, 20
	0

	
	CA_n8A-n78A
	n8
	5, 10, 15, 20, 25, 35
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	CA_n5A-n8AZ
	n5
	5, 10
	1

	
	CA_n8A-n78A
	n8
	5, 10
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	n5X
	n5
	5, 10, 15, 20, 25
	2

	
	CA_n8A-n78A
	n8
	5, 10, 15, 20, 25, 35
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	CA_n5A-n8AY
	n5
	5, 10, 15
	3

	
	CA_n8A-n78A
	n8
	5, 10, 15
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	CA_n5A-n8AZ
	n5
	5, 10
	4

	
	CA_n8A-n78A
	n8
	5, 10
	

	
	CA_n5A-n78A
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	NOTE X: In BCS0 and BCS2, n8 UL is not supported
NOTE Y: In BCS3, the concurrent operation of band n5 DL and band n8 UL is not supported. 
NOTE Z: In BCS1 and BCS4, the band n8 support is restricted to the 904-915MHz frequency range in UL.


From Table 2-2, it can be seen that RAN4 may be necessary to define which BCS corresponds to which UL configuration operation CA configuration by CA configuration including CA_n5-n8.  In addition, it is noted that the order of BCS indexes for CA_n5A-n8A cannot be maintained across higher order CA configurations including CA_n5-n8 since the number of BCSs may be more than three and/or also operators may not always propose all the three solutions. 
Observation 5: Higher order band configurations including CA_n5-n8 may have additional BCSs due to the differentiation of different restricted operations of CA_n5-n8.
Observation 6: BCS indexes (0, 1, 2, ...) in CA_n5A-n8A cannot indicate the same UL restricted operations for corresponding BCS indexes (0, 1, 2, …) in higher order band configurations including CA_n5-n8.
Observation 7: The original approach proposed in the WF of [3] may work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration. 
Observation 8: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Apart from handling the concurrent operation of band n5 DL and band n8 UL (since it is not clear if this is introduced or not), it may be easier to explicitly define UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz as an independent UE capability (not as conventional CA configuration signalling) and if that is indicated by a UE, gNB would just ignore channel bandwidths more than 10 MHz in n5 and n8 during UL CA of n5+n8. 
Proposal 2: Consider a following as one of the possible resolutions. 
Introduce an explicit UE capability to indicate support of an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz
If indicated, gNB considers that only 5 or 10 MHz channel bandwidths (if included in BCS(s) associated with higher order configurations), are available in n5 and n8 during an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz.
Conclusion
This document has made the following observations and proposals.
For RAN2 LS
Observation 1: From UE RF perspective, the use of cross carrier scheduling has no impact on TS38.101-1.
Observation 2: Measurement of n5 SCell doesn’t always cause problems, while there is a challenge to perform n5 SCell measurement due to n8 UL transmission;
· Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)
· Configuration to (n5+n8, n8) from (n8, n8)
Observation 3: There is a way to bypass the challenges by allowing  measurement gaps by suspending n8 UL transmission. 
Proposal 1: RAN4 should convey following to RAN2; a companion draft LS can be seen in Annex
· Addressing the challenge of RRM measurement based on n5 SCell is a part of inquiry in terms of RAN2 specification impact and the number of meetings necessary to address it. 
· allowing measurement gaps (suspending n8 UL transmission during the measurement) can be a possible option used for serving cell measurements in such cases.
· RAN4 doesn’t intend to pursue the resolutions involving RAN1 specifications impact for n5 and n8 UL concurrent operation in this release.
For differentiation of supported CA configurations
Observation 4: Each or some of the restricted operations may have multiple BCSs
Observation 5: Higher order band configurations including CA_n5-n8 may have additional BCSs due to the differentiation of different restricted operations of CA_n5-n8.
Observation 6: BCS indexes (0, 1, 2, ...) in CA_n5A-n8A cannot indicate the same UL restricted operations for corresponding BCS indexes (0, 1, 2, …) in higher order band configurations including CA_n5-n8.
Observation 7: The original approach proposed in the WF of [3] may work, but this may expand BCS tables and RAN4 needs to micromanage relation between NOTEs and BCSs indexes for CA configuration to CA configuration. 
Observation 8: From network operation perspective, network engineers need to check the relation and store that information into gNB one by one. 
Proposal 2: Consider a following as one of the possible resolutions. 
· Introduce an explicit UE capability to indicate support of an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz
· If indicated, gNB considers that only 5 or 10 MHz channel bandwidths (if included in BCS(s) associated with higher order configurations), are available in n5 and n8 during an operation of UL/DL CA_n5-n8 with n8 UL restricted to 904-915MHz.
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1. Overall Description:
RAN4 discussed the two questions contained in RAN2 LS (R2-2306862) on non-simultaneous UL and DL from different two bands during UL CA. 
RAN2 would like to share the corresponding answers for the questions as follows.
The impact to RAN2 specifications on enabling the solution could not be determined yet and RAN2 would like some feedback to better understand the potential impacts for studying the potential solutions:
Question 1: Does RAN4 see problem if cross carrier scheduling is used in this scenario i.e. PCell (n8) scheduling SCell (n5)?
Answer 1: At least no impact of cross carrier scheduling on UE RF requirements, i.e., TS38.101-1. 
Question 2: What are RAN4 understanding regarding RRM measurements in this kind of scenario? Does UE need to measure the cell with UL only (n5) (e.g. for SCell addition/change/release purpose)?
Answer 2: Measurment of n5 SCell doesn’t always cause problems, while there is a challenge to perform n5 SCell measurement due to n8 UL transmission;
· Configurations from (n5+n8, n8) to (n5, n5) or (n5, n5+n8)
· Configiguration to (n5+n8, n8) from (n8, n8)
RAN4, however, considers that there is a way to bypass the challenge by suspending n8 UL transmission, i.e., setting up an UL gap, during measurement.
It’s noted that RAN4 doesn’t intend to pursue resolutions involving RAN1 specifications impact for identified problems for n5+n8 UL cuncurrent operation in this release.

2. Actions:
To RAN4 group.
ACTION: 	RAN4 respectfully asks RAN2 to take the answers into account for their future work.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#122	from 2023-05-22	to 2023-05-26		Incheon
RAN2#123	from 2023-08-21	to 2023-08-25		Toulouse
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