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Introduction
In the last RAN4 meeting, the MRTD/MTTD requirement applicability for Rel-15/16/17 UE was discussed based on [1], but no consensus has been reached. The following open issue [2] needs to be further discussed in RAN4#106. This contribution will present our views and give proposals on how to solve the confusion.Issue 1-2-4: MRTD/MTTD requirement applicability for Rel-15/16/17 UE:
· Proposals 
· FFS the applicability of existing MRTD/MTTD requirements for different UE capabilities, i.e. UE supporting interBandMRDC-WithOverlapDL-Bands-r16 or not.
· FFS whether to have further clarification in the spec.

Discussion
2.1 MRTD/MTTD requirement in Rel-15
The discussion on applicability of MRTD/MTTD requirement was initiated in relation to the intra-band non-collocated CA/EN-DC in Band 42/n77/n78 [1]. As mentioned, the discussion on the necessity of non-collocated inter-band EN-DC with overlapping DL bands deployment can date back to Rel-15. The agreement in Rel-15 is as shown in the WF [3], where it is stated for TDD-TDD intra-band that,
For inter-band EN-DC, the MTTD/MTTD requirement is specified for inter-band asynchronized operation and synchronous operation in 7.5.2/7.6.2 assuming non-collocated deployment (e.g. propagation time difference is 30us for synchronous case). The EN-DC_42-n77/78 combination has been introduced in Rel-15 [4]. These EN-DC combinations are like intra-band case although they are classified as inter-band in terms of band number. But the MTTD/MRTD requirement applicability was not clearly mentioned for TDD-TDD inter-band EN-DC with overlapping frequency. Synchronous DC operation between LTE and NR should be considered for such combination to avoid DL/UL interference. So, the requirement for asynchronous operation is not applicable to TDD-TDD EN-DC with overlapping frequency. In addition, the non-collocated case is not discussed in Rel-15. Hence, only MTTD/MRTD requirement for intra-band collocated EN-DC is applicable for Rel-15 UE supporting TDD-TDD inter-band EN-DC with overlapping frequency.· Synchronous DC operation as well as NR DL/UL resource assignment to avoid DL/UL interference with LTE TDD is needed for intra-band LTE-NR DC.
· It is proposed to only consider collocation scenario for intra-band LTE-NR DC in Rel-15.
· UE shall support the synchronous TDD-TDD LTE-NR intra-band DC provided that the MRTD at the UE does not exceed values…

Observation 1: For TDD-TDD EN-DC with overlapping frequency, the MTTD/MRTD requirement for asynchronous operation in 7.5.2/7.6.2 is not applicable.
Observation 2: For Rel-15 UE supporting TDD-TDD EN-DC with overlapping frequency, only the MTTD/MRTD requirement for intra-band collocated case in 7.5.3/7.6.3 is applicable.
Proposal 1: It is proposed to clarify the requirement applicability in Observation 1&2 for MRTD/MTTD requirement from Rel-15.
Proposal 2: New sub-sections in 7.5.2/7.5.5 and 7.6.2/7.6.5 are introduced for asynchronous EN-DC to differentiate from sync requirement. E.g. 7.5.2.0, 7.5.5.0, 7.6.2.0, 7.6.5.0

2.2 MTTD/MRTD for inter-band non-collocated EN-DC with overlapping frequency
In Rel-16, type 2 UE was discussed in relation to FDD-FDD EN-DC_20-n28. The signaling interBandMRDC-WithOverlapDL-Bands-r16 was specified in 38.306 according to the outcome of that discussion. The type 2 UE is pointed to MRTD requirement in 7.6.2/7.6.5 which is based on asynchronous operation without differentiating FDD and TDD. It should be noted that the TDD-TDD inter-band non-collocated EN-DC/NE-DC combination with overlapping frequency was added to the signaling without discussion on any example TDD-TDD band combination. However, the asynchronous requirement is not applicable for TDD-TDD inter-band EN-DC/NE-DC with overlapping frequency due to cross link interference. So, the description needs to be updated according to the requirement applicability as discussed in 2.1.
Proposal 3: It is proposed to apply the MTTD/MTRD requirement for synchronous operation in 7.5.2.1/7.5.5.1/7.6.2.1/7.6.5.1 for TDD inter-band EN-DC/NE-DC with overlapping frequency from R16.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	interBandMRDC-WithOverlapDL-Bands-r16
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).
	BC
	No
	N/A
	FR1 only



Proposal 4: It is proposed to update the description for interBandMRDC-WithOverlapDL-Bands-r16 as following:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	interBandMRDC-WithOverlapDL-Bands-r16
if the capability is reported，it indicate one of the following for FDD and TDD respectively
· 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 7.6.2.0/7.6.5.0 in 38.133 [5], MTTD according to 7.5.2.0/7.5.5.0 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE) according to [4]. 
· the UE supports 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 7.6.2.1/7.6.5.1 in 38.133 [5], MTTD requirement according to clause 7.5.2.1/7.5.5.1 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE) according to [4].  

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).
	BC
	No
	Yes
N/A
	FR1 only



Since the change of FDD/TDD DIFF from “N/A” to “yes” will have impact on ASN.1 and have an NBC issue. It is proposed to confirm with RAN2 whether the proposed changes are acceptable. Or if there is any alternative solutions to address the identified issue by RAN4.
conclusion
This contribution discussed the MRTD/MTTD requirement applicability for EN-DC. The following observations and proposals are concluded. Corresponding draft raft LS and CRs for 38.133 are provided in [5-9]. 
Observation 1: For TDD-TDD EN-DC with overlapping frequency, the MTTD/MRTD requirement for asynchronous operation in 7.5.2/7.6.2 is not applicable.
Observation 2: For Rel-15 UE supporting TDD-TDD EN-DC with overlapping frequency, only the MTTD/MRTD requirement for intra-band collocated case in 7.5.3/7.6.3 is applicable.
Proposal 1: It is proposed to clarify the requirement applicability in Observation 1&2 for MRTD/MTTD requirement from Rel-15.
Proposal 2: New sub-sections in 7.5.2/7.5.5 and 7.6.2/7.6.5 are introduced for asynchronous EN-DC to differentiate from sync requirement. E.g. 7.5.2.0, 7.5.5.0, 7.6.2.0, 7.6.5.0
Proposal 3: It is proposed to apply the MTTD/MTRD requirement for synchronous operation in 7.5.2.1/7.5.5.1/7.6.2.1/7.6.5.1 for TDD inter-band EN-DC/NE-DC with overlapping frequency from R16.
Proposal 4: It is proposed to update the description for interBandMRDC-WithOverlapDL-Bands-r16 as following:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	interBandMRDC-WithOverlapDL-Bands-r16
if the capability is reported，it indicate one of the following for FDD and TDD respectively
· 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 7.6.2.0/7.6.5.0 in 38.133 [5], MTTD according to 7.5.2.0/7.5.5.0 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE) according to [4]. 
· the UE supports 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 7.6.2.1/7.6.5.1 in 38.133 [5], MTTD requirement according to clause 7.5.2.1/7.5.5.1 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE) according to [4].  

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).
	BC
	No
	Yes
N/A
	FR1 only
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