
3GPP TSG-RAN WG2 Meeting #123	R2-2307545
Toulouse 21th -25th Aug, 2023

Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on the interBandMRDC-WithOverlapDL-Bands-r16 
[bookmark: Source]Agenda item:	5.1.3.2	
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In the last meeting, a LS [1] was sent from RAN4 on the interBandMRDC-WithOverlapDL-Bands-r16 with the below information: 
	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,
o 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,
o 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


Meanwhile, a CR on this interBandMRDC-WithOverlapDL-Bands-r16 was also agreed in RAN4 [2], in which it further clarified the MRTD/MTTD requirement applicability when this capability is not reported as below:
	MTTD:
For E-UTRA TDD-NR TDD inter-band EN-DC with overlapping DL bands, only synchronized operation is assumed. The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2.1-1 provided that UE indicates that it is capable of interBandMRDC-WithOverlapDL-Bands-r16, and in Table 7.5.3-1 provided that it is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
MRTD:
For E-UTRA TDD-NR TDD inter-band EN-DC with overlapping DL bands, only synchronized operation is assumed. 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 at the UE receiver as shown in Table 7.6.2.1-1 provided that UE indicates that it is capable of interBandMRDC-WithOverlapDL-Bands-r16, and in Table 7.6.3-1 provided that it is not capable of interBandMRDC-WithOverlapDL-Bands-r16.


In this paper, we’d like to share our understanding on this capability based on RAN4’s progress.
2. Discussion
· [bookmark: OLE_LINK1]TDD-TDD inter-band EN-DC
[bookmark: OLE_LINK3]According to the LS [1] and RAN4 agreed CR [2] as above, for TDD-TDD inter-band EN-DC with overlapping frequency, only synchronized operation is assumed and the MTTD/MTRD requirement for synchronous operation in 7.5.2.1/7.6.2.1 of 38.133 would be applied for EN-DC. Furthermore, if this capability is not reported, the MTTD/MTRD requirement for intra-band EN-DC as in 7.5.3/7.6.3 of 38.133 shall be applied. 
Table 1: MTTD/MRTD requirement for the TDD-TDD inter-band EN-DC 
	TDD-TDD inter-band EN-DC with overlapping frequency
	Support 
interBandMRDC-WithOverlapDL-Bands-r16
	Not support 
interBandMRDC-WithOverlapDL-Bands-r16

	synchronous
	[bookmark: OLE_LINK2]MTTD: 7.5.2.1 of 38.133 
MRTD: 7.6.2.1 of 38.133 
	[bookmark: OLE_LINK7]MTTD: Table 7.5.3-1 of 38.133 
MRTD: Table 7.6.3-1 of 38.133 

	asynchronous
	N/A
	N/A


Observation 1: On the MTTD/MRTD requirement for the TDD-TDD inter-band EN-DC with overlapping frequency, Ran4 spec has given clear clarification as summarized in Table 1.
· FDD-FDD inter-band EN-DC
For the FDD-FDD inter-band EN-DC with overlapping frequency, according to the LS, it’s clear that if the UE support the interBandMRDC-WithOverlapDL-Bands-r16, it would apply the MTTD/MTRD requirement for synchronous/asynchronous operation in 7.5.2/7.6.2 of 38.133 for EN-DC. 
[bookmark: OLE_LINK5]However, for the case that the UE does not support the interBandMRDC-WithOverlapDL-Bands-r16, it’s still unclear on what requirement shall be applied. According to the previous feature list. For the MRTD, the intra-band MR-DC requirements with MRTD<3us (i.e. Synchronous operation) would apply. But, in the 38.133 chapter 7.6.3, for the intra-band EN-DC, different MRTD requirements adopted for the asynchronous and synchronous operation.
	2-19
	FDD-FDD or TDD-TDD inter-band MR-DC with overlapping or partially overlapping DL spectrum
	[bookmark: OLE_LINK9]Type 1 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially DL bands with MRTD<3us and intra-band MR-DC requirements apply.
Type 2 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially overlapping DL bands with an MR-DC MRTD according to clause 7.6.2 in 38.133 and applicable inter-band RF requirements.
 If absent the UE is a type 1 UE.

	38.133 7.6.3 Minimum Requirements for intra-band EN-DC
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].
Table 7.6.2-1: Maximum receive timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note2
	62.5


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 7.6.3-1 for E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC provided the UE does not indicate that it is capable of asynchronous FDD-FDD EN-DC operation [16]. 
Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) Note1
	Maximum receive timing difference (µs)

	15
	15
	3

	15
	30
	3

	15
	60
	3





From the above discussion, when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16, for the FDD-FDD inter-band EN-DC with overlapping frequency, the intra-band MR-DC requirements with MRTD<3us (i.e. Synchronous operation) would apply for the synchronous operation, but for the asynchronous operation, there is a gap between the RAN4 feature description and the RAN4 spec (i.e. 38.133 7.6.3). Thus this shall be confirmed with RAN4 for the asynchronous operation.
[bookmark: OLE_LINK8]Proposal 1:Ran2 to ask RAN4 to confirm whether the MRTD as in Table 7.6.2-1 of 38.133 (instead of the Table 7.6.3-1) shall be adopted for asynchronous operation with FDD-FDD inter-band EN-DC with overlapping frequency when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
Similarly for the MTTD, from both the LS and the feature list table below, it doesn’t mention which requirement shall be supported for the FDD-FDD inter-band EN-DC with overlapping frequency when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
	7.5.3	Minimum Requirements for intra-band EN-DC
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [2].
Table 7.5.2-1 Maximum uplink transmission timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note1
	62.5


The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.3-1 for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC provided the UE does not indicate that it is capable of asynchronous FDD-FDD EN-DC operation [16].
Table 7.5.3-1: Maximum uplink transmission timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	5.21Note1,Note 2

	15
	30
	5.21Note 2

	15
	60
	5.21 Note 2

	NOTE 1:	This is not applicable for a UE which indicates the capability of only supporting single UL timing (ul-TimingAlignmentEUTRA-NR is signalled). Single UL timing for E-UTRA and NR cell is assumed for this UE.
NOTE 2:	If the transmission timing difference exceeds the cyclic prefix length of the UL Sub-carrier spacing for data in PSCell, NR UE Tx EVM degradation is expected for the symbol that is overlapping the LTE subframe boundary






Proposal 2:Ran2 to ask RAN4 to confirm the MTTD requirement for the FDD-FDD inter-band EN-DC with overlapping frequency for the asynchronous and synchronous operations respectively when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
In short the cases that need to be confirmed can be summarized as below.
Table 2: MTTD/MRTD requirement for the FDD-FDD inter-band EN-DC 
	FDD-FDD inter-band EN-DC with overlapping frequency
	Support 
interBandMRDC-WithOverlapDL-Bands-r16
	 Not support 
interBandMRDC-WithOverlapDL-Bands-r16

	[bookmark: OLE_LINK6]synchronous
	MTTD: 7.5.2.1 of 38.133 
MRTD: 7.6.2.1 of 38.133 
	MTTD: Table 7.5.3-1 of 38.133?? 
MRTD: Table 7.6.3-1 of 38.133 

	[bookmark: OLE_LINK4]asynchronous
	MTTD: 7.5.2 of 38.133 
MRTD: 7.6.2 of 38.133 
	MTTD: Table 7.5.2-1 of 38.133??
MRTD: Table 7.6.2-1 of 38.133??


Proposal 3: Send a Reply LS to RAN4 to include the above proposal 1 and proposal 2.
Proposal 3a: Approve the draft Reply LS in [3].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: On the MTTD/MRTD requirement for the TDD-TDD inter-band EN-DC with overlapping frequency, Ran4 spec has given clear clarification as summarized in Table 1.
Table 1: MTTD/MRTD requirement for the TDD-TDD inter-band EN-DC 
	TDD-TDD inter-band EN-DC with overlapping frequency
	Support 
interBandMRDC-WithOverlapDL-Bands-r16
	Not support 
interBandMRDC-WithOverlapDL-Bands-r16

	synchronous
	MTTD: 7.5.2.1 of 38.133 
MRTD: 7.6.2.1 of 38.133 
	MTTD: Table 7.5.3-1 of 38.133 
MRTD: Table 7.6.3-1 of 38.133 

	asynchronous
	N/A
	N/A


Proposal 1:Ran2 to ask RAN4 to confirm whether the MRTD as in Table 7.6.2-1 of 38.133 (instead of the Table 7.6.3-1) shall be applied for asynchronous operation with FDD-FDD inter-band EN-DC with overlapping frequency when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
Proposal 2:Ran2 to ask RAN4 to confirm the MTTD requirement for the FDD-FDD inter-band EN-DC with overlapping frequency for the asynchronous and synchronous operations respectively when the UE is not capable of interBandMRDC-WithOverlapDL-Bands-r16.
Proposal 3: Send a Reply LS to RAN4 to include the above proposal 1 and proposal 2.
Proposal 3a: Approve the draft Reply LS in [3].
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