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1. Introduction
[bookmark: _Hlk146652370]In RAN4#107, based on the discussion on Rel-16 TEI, LS is approved on the update for “interBandMRDC-WithOverlapDL-Bands-r16” in 38.306 [R2-2307043/R4-2310170], in which the following conclusion is provided to RAN2 for the MRTD/MTTD requirement applicability for inter-band EN-DC/NE-DC with overlapping DL frequency:
	During 107th meeting, RAN4 discussed the MRTD/MTTD requirement applicability for inter-band EN-DC/NE-DC with overlapping DL frequency. After discussion, RAN4 reached the following consensus:
· For TDD-TDD inter-band EN-DC with overlapping frequency, 
· apply the MTTD/MTRD requirement for synchronous operation in 7.5.2.1/7.6.2.1 of 38.133 for EN-DC 
· For FDD-FDD inter-band EN-DC with overlapping frequency, 
· apply the MTTD/MTRD requirement for synchronous/asynchronous operation in 7.5.2/7.6.2 of 38.133 for EN-DC 
Furthermore, “Type 1 UE” and “Type 2 UE” are not defined terminologies in RAN4 specification. Instead, Type 2 UE is described as “a UE indicating capable of interBandMRDC-WithOverlapDL-Bands-r16” and Type 1 UE is the conventional UE supporting general requirements for inter-band collocated EN-DC in RAN4 specifications.

RAN4 would like to share the above agreements which is thought to be relevant for the signalling description “interBandMRDC-WithOverlapDL-Bands-r16” with RAN2. RAN2 is invited to consider whether and how to update the signalling in 38.306.



Based on which, RAN2 discussed and spotted some unclear points for MTTD/MRTD requirements in the reply LS [R4-2315017/R2-2309218] as below: 
	1) The LS indicates the MTTD/MRTD requirements applicability for EN-DC scenario but not for NE-DC. However, in TS38.306, both EN-DC and NE-DC are included (highlighted in yellow) in the field description of interBandMRDC-WithOverlapDL-Bands-r16. 
2) If UE does not support interBandMRDC-WithOverlapDL-Bands-r16, for FDD-FDD inter-band EN-DC with overlapping frequency, TS38.306 says for MRTD UE applies intra-band requirements (MRTD<3us, Clause 7.6.3 in TS38.133) (highlighted in green). However, in TS38.133, intra-band requirements are only applied for synchronous operation, while UE follows the inter-band requirements (Table 7.6.2-1 of TS38.133) for asynchronous operation (highlighted in green). 
3) Similarly, there isn’t any description in TS38.306 on MTTD requirement for the FDD-FDD inter-band EN-DC with overlapping frequency when the UE doesn’t support interBandMRDC-WithOverlapDL-Bands-r16.
	TS38.306
interBandMRDC-WithOverlapDL-Bands-r16
Indicates the UE supports FDD-FDD or TDD-TDD inter-band (NG)EN-DC/NE-DC operation with overlapping or partially overlapping DL bands with an (NG)EN-DC/NE-DC MRTD according to clause 7.6.2/7.6.5 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE). If the capability is not reported, the UE supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially DL bands with (NG)EN-DC/NE-DC MRTD<3us according to clause 7.6.3 in 38.133 [5] and intra-band RF requirements (i.e. Type 1 UE).



	TS38.133
7.6.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only co-located deployment is applied.
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [2].






Correspondingly, the following three questions shall be answered by RAN4: 
	Question 1: For UE supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, what are the requirements in NE-DC operation respectively?
Question 2: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MRTD requirements for asynchronous operation? And are there any differences on MRTD requirements in asynchronous operation for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?
Question 3: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MTTD requirements for both synchronous and asynchronous operations? And for asynchronous operation, are there any differences on MTTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?


In this contribution, we would like to provide our proposed responses on the above-mentioned three questions from RAN2 and the drafted reply LS for discussion. 
2. Discussion
Question 1: For UE supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, what are the requirements in NE-DC operation respectively?

Till now, we have not yet seen NE-DC band combination defined for inter-band NE-DC with overlapping DL frequency, which makes RAN4 reached the conclusion only covering the EN-DC case. Therefore, RAN4 has not yet specified the requirement for UE supporting interBandMRDC-WithOverlapDL-Bands-r16.  
Proposal 1: Answer to Question 1 can be drafted as: 
· Till present, RAN4 has not yet specified any inter-band NE-DC band combination with overlapping DL frequency, which leads to RAN4’s 2nd priority treatment on the requirement for inter-band NE-DC band combination with overlapping DL frequency. Until RAN4 has identified any operator’s request on inter-band NE-DC band combination with overlapping DL frequency, RAN2 can remove the contents related to inter-band NE-DC with overlapping DL frequency. 

Question 2: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MRTD requirements for asynchronous operation? And are there any differences on MRTD requirements in asynchronous operation for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?

Question 3: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MTTD requirements for both synchronous and asynchronous operations? And for asynchronous operation, are there any differences on MTTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?

Based on our understanding, we can combine the discussion on Q2 and Q3 together: For FDD-FDD inter-band EN-DC with overlapping frequency, there is no differences on MTTD/MRTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, i.e., MTTD/MRTD requirements defined in Table 7.5.2-1/Table 7.6.2-1 for asynchronous operation and MTTD/MRTD requirements defined in Table 7.5.2.1-1/Table 7.6.2.1-1 for synchronous operation. It should be noted that whether or not UE support asynchronous FDD-FDD inter-band EN-DC with overlapping frequency depends on the Rel-15 capability IE asyncIntraBandENDC, which we copied here for reference: 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	asyncIntraBandENDC
Indicates whether the UE supports asynchronous FDD-FDD intra-band (NG)EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If asynchronous FDD-FDD intra-band (NG)EN-DC is not supported, the UE supports only synchronous FDD-FDD intra-band (NG)EN-DC.

This capability applies to:
-	Intra-band (NG)EN-DC combination without additional inter-band NR and LTE CA component;
-	Intra-band (NG)EN-DC combination supporting both UL and DL intra-band (NG)EN-DC parts with additional inter-band NR/LTE CA component;
-	Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part;
-	Inter-band (NG)EN-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).

If this capability is included in an "Intra-band (NG)EN-DC combination supporting both UL and DL intra-band (NG)EN-DC parts with additional inter-band NR/LTE CA component" or in an "Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part", this capability applies to the intra-band (NG)EN-DC BC part.
	BC
	No
	FDD only
	FR1 only



Proposal 2: Answer to both Question 2 and 3 can be drafted as: 
· For FDD-FDD inter-band EN-DC with overlapping frequency, there is no differences on MTTD/MRTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, i.e., MTTD/MRTD requirements defined in Table 7.5.2-1/Table 7.6.2-1 for asynchronous operation and MTTD/MRTD requirements defined in Table 7.5.2.1-1/Table 7.6.2.1-1 for synchronous operation. It should be noted that whether or not UE support asynchronous FDD-FDD inter-band EN-DC with overlapping frequency depends on the Rel-15 introduced capability IE asyncIntraBandENDC.

3. Conclusion
In this contribution, we would like to provide our analysis on the above-mentioned three questions from RAN2, with proposal reached as: 

Proposal 1: Answer to Question 1 can be drafted as: 
· Till present, RAN4 has not yet specified any inter-band NE-DC band combination with overlapping DL frequency, which leads to RAN4’s 2nd priority treatment on the requirement for inter-band NE-DC band combination with overlapping DL frequency. Until RAN4 has identified any operator’s request on inter-band NE-DC band combination with overlapping DL frequency, RAN2 can remove the contents related to inter-band NE-DC with overlapping DL frequency. 
Proposal 2: Answer to both Question 2 and 3 can be drafted as: 
· For FDD-FDD inter-band EN-DC with overlapping frequency, there is no differences on MTTD/MRTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, i.e., MTTD/MRTD requirements defined in Table 7.5.2-1/Table 7.6.2-1 for asynchronous operation and MTTD/MRTD requirements defined in Table 7.5.2.1-1/Table 7.6.2.1-1 for synchronous operation. It should be noted that whether or not UE support asynchronous FDD-FDD inter-band EN-DC with overlapping frequency depends on the Rel-15 introduced capability IE asyncIntraBandENDC.


4. Reference
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1	Overall description
RAN4 thanks RAN2’s reply on interBandMRDC-WithOverlapDL-Bands-r16. RAN4 further discussed about it and provided the following responses on the three questions from RAN2.

Question 1: For UE supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, what are the requirements in NE-DC operation respectively?

[Response to Question 1]: Till present, RAN4 has not yet specified any inter-band NE-DC band combination with overlapping DL frequency, which leads to RAN4’s 2nd priority treatment on the requirement for inter-band NE-DC band combination with overlapping DL frequency. Until RAN4 has identified any operator’s request on inter-band NE-DC band combination with overlapping DL frequency, RAN2 can remove the contents related to inter-band NE-DC with overlapping DL frequency.


Question 2: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MRTD requirements for asynchronous operation? And are there any differences on MRTD requirements in asynchronous operation for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?

Question 3: For FDD-FDD inter-band EN-DC with overlapping frequency, if UE does not report interBandMRDC-WithOverlapDL-Bands-r16, what are the MTTD requirements for both synchronous and asynchronous operations? And for asynchronous operation, are there any differences on MTTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16?


[Response to Question 2 and 3]: For FDD-FDD inter-band EN-DC with overlapping frequency, there is no differences on MTTD/MRTD requirements for UE(s) supporting and not supporting interBandMRDC-WithOverlapDL-Bands-r16, i.e., MTTD/MRTD requirements defined in Table 7.5.2-1/Table 7.6.2-1 for asynchronous operation and MTTD/MRTD requirements defined in Table 7.5.2.1-1/Table 7.6.2.1-1 for synchronous operation. It should be noted that whether or not UE support asynchronous FDD-FDD inter-band EN-DC with overlapping frequency depends on the Rel-15 introduced capability IE asyncIntraBandENDC.

2	Actions
To RAN2:
ACTION: 	RAN4 respectfully requests RAN2 to consider the above information in its future work.
3	Dates of next TSG-RAN WG2 meetings
TSG-RAN WG4 Meeting #109	11th – 13th Nov. 2023	Chicago, US
TSG-RAN WG4 Meeting #110	26th Feb. – 1st Mar. 2024	Athens, Greece


