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Introduction
The document summarizes papers submitted to AI 4.4 related to Rel-15 maintenance. Discussion paper and some selected changes in CRs are listed as open issue. Other changes are supposed to be handled when the corresponding CR is treated during online session.
List of candidate target of discussions for this topic. 
· 1st round: Agree on non-controversial CRs, and find out how to resolve the controversial changes in the other CRs in the revisions
· 2nd round: Agree on all the revised CRs
It is noted that all Tdocs related to Rel-15/16 MTTD/MRTD are considered in this summary. They include R4-2300239, R4-2302472, R4-2302473, R4-2300244 from Apple and R4-2300450 from Samsung.
Topic #1: R15 RRM maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300047
	MediaTek Inc.
	· Add missing E in Table A.5.7.1.2.3-2
· Change [3dB] to E in Table A.7.7.1.2.3-2.
· Clarify E
· Add Note 7 in both Table A.5.7.1.2.3-2 and Table A.7.7.1.2.3-2
· Add section B.2.1.5.4.

	R4-2300051
	MediaTek Inc.
	· In section of “test prupose and environment”, fix the wording and add T6.
· In Table A.4.5.7.1.1-3, A.4A.1.1.1-4, A.7.5.7.1.1-3, A.7.5.7.1.1-4, add T6.
· In section of “”test requirements”, change from T3, T4 and T5 to T4, T5 and T6, respectively.

	R4-2300109
	Anritsu Corporation
	1) Correct SNR on RLM-RS2 from -14 dB to -15 dB at T2 and/or T5.
2) Correct missing unit dB in Table A.5.5.1.5.1-3, A.5.5.1.6.1-3, A.7.5.1.5.1-3 and A.7.5.1.6.1-3.
3) Table width is corrected to fit in the format.

	R4-2300113
	Anritsu Corporation
	To solve the inconsistencies between the q0 level, rsrp-ThresholdSSB and q1 level, correct following parameters. 
SNR_SSB (or SNR_CSI-RS) of set q0 at T1: 5 dB -> 11 dB
SNR_SSB (or SNR_CSI-RS) of set q0 at T2: -3 dB -> 2 dB

	R4-2300114
	Anritsu Corporation
	To solve the inconsistencies between the q0 level, rsrp-ThresholdSSB and q1 level, correct following parameters. 
SNR_SSB (or SNR_CSI-RS) of set q0 at T1: 5 dB -> 11 dB
SNR_SSB (or SNR_CSI-RS) of set q0 at T2: -3 dB -> 2 dB
SNR_CSI-RS of set q0 for Cell 2 at TC A.5.5.5.6, A.5.5.5.7, A.7.5.5.6 and A.7.5.5.7: 5 dB -> 11 dB

	R4-2300117
	Anritsu Corporation
	Added Config 4, 5, 6 settings to SSB Configuration and CSI-RS for tracking in Table A.6.3.2.3.2.2-3

	R4-2300239
	Apple
	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 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

	FR1 only




	R4-2300244
	Apple
	LS based on P4 of R4-2300239

	R4-2300435
	Qualcomm Incorporated
	Updated in R4-2302758

	R4-2300450
	Samsung
	For non-collocated E-UTRA TDD-NR TDD inter-band synchronous EN-DC and NE-DC with overlapping DL bands, the MRTD and MTTD requirements are provided for Type-2 UE (which supports interBandMRDC-WithOverlapDL-Bands-r16).

	R4-2301930
	Huawei, HiSilicon
	Following the same principle as inter-frequency measurement outside MG, define CSSF calculation for MOs that are measured based on effective MGRP as the number of MOs in the FR without serving cell.

	R4-2302472
	Apple
	· Put the asynchronous EN-DC/NE-DC MRTD/MTTD requirements in dedicated subsections.
· Clarify that the asynchronous MRTD/MTTD requirements are not applicable for TDD-TDD inter-band EN-DC/NE-DC with overlapping frequency.
· Clarify that only collocated case is considered in this release of the specification for TDD-TDD inter-band EN-DC/NE-DC with overlapping frequency.


	R4-2302473
	Apple
	· Put the asynchronous EN-DC/NE-DC MRTD/MTTD requirements in dedicated subsections.
· Clarify that the asynchronous MRTD/MTTD requirements are not applicable for TDD-TDD inter-band EN-DC/NE-DC with overlapping frequency.


	R4-2302584
	Nokia, Nokia Shanghai Bell
	RAN2 allows for pre-activation of a TCI state even before the SCell has been activated. This would need to be reflected in the RAN4 requirements as well.

It is clarified that instead of TCI state being received ‘at the same time’ as the SCell activation command, it instead state that ‘UE receives the TCI state activation command no later than the SCell activation command’

	R4-2302718
	Rohde & Schwarz
	In Table A.8.4.2.5.1-3 
· DL allocation changed from 66 to 24
· Redundant Noc symbol removed


	R4-2302741
	Qualcomm Incorporated
	Updated in R4-2302758

	R4-2302758
	Qualcomm Incorporated
	“The start of T3 is the next instant after the last TTI containing the RRC message implying handover is sent to the UE. The handover message shall contain Cell 2 as the target cell.” 
Keep remaining SNR 0dB in T3.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 1-1: MRTD/MTTD requirement applicability for EN-DC/NE-DC
Issue 1-1-1: Update of MRTD/MTTD requirement applicability in Rel-15
· Background
· The concerned scenario is TDD-TDD inter-band EN-DC/NE-DC with overlapping frequency
· Taking MRTD for EN-DC as example,
· Current requirements in 7.6.2
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

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	For E-UTRA FDD-NR FDD intra-band EN-DC, for which the requirement is defined in clause 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120 kHz does not exit.



· Current requirements in 7.6.2.1
Table 7.6.2.1-1: Maximum receive timing difference requirement for inter-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
	33

	15
	30
	

	15
	60
	

	15
	120
	

	Note 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.



· Current requirements in 7.6.3
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

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.




· Proposals
· Option 1 (Apple R4-2300239): clarify the requirement applicability MRTD/MTTD requirement from Rel-15 (Changes in R4-2302472)
· 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.
· 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.
· Recommended WF
· [bookmark: _Hlk118906390]Check if option 1 is agreeable 

Issue 1-1-2: Update of MRTD/MTTD requirement applicability in Rel-16
· Background 
· In WF R4-2220537 the following was agreed
· Agreements
· MRTD/MTTD requirements for non-collocated FR1 inter-band synchronous EN-DC with overlapping DL bands for Type 2 UE
· MRTD=33us
· MTTD=35.21us
· Proposals
· Option 1 (Apple R4-2300239): 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 (changes in R4-2302473)
· Option 2 (Samsung): 
· If UE indicates that it is capable of interBandMRDC-WithOverlapDL-Bands-r16
· For non-collocated E-UTRA TDD-NR TDD inter-band synchronous EN-DC with overlapping DL bands, apply the MTTD/MTRD requirement for synchronous operation in 7.5.2.1/7.6.2.1 
· For non-collocated NR TDD-E-UTRA TDD inter-band synchronous NE-DC with overlapping DL bands, apply the MTTD/MTRD requirement for synchronous operation in 7.5.5.1/7.6.5.1 
· If UE indicates that it is not capable of interBandMRDC-WithOverlapDL-Bands-r16
· For non-collocated E-UTRA TDD-NR TDD inter-band synchronous EN-DC with overlapping DL bands, apply the MTTD/MTRD requirement for synchronous operation in 7.5.3/7.6.3
· (Changes in R4-2300450)
· Recommended WF
· Proponent of option 1 may clarify if option 1 is for only for UE capable of interBandMRDC-WithOverlapDL-Bands-r16 (type 2 UE), and if so, is option 1 same as the first bullet of option 2.
· Check if options are agreeable  

Issue 1-1-3: Update of UE capability interBandMRDC-WithOverlapDL-Bands-r16
· Proposals
· Option 1 (Apple R4-2300239): clarify that the requirement applicable for type 2 UE is different for FDD and TDD deployment scenario, and update the description for interBandMRDC-WithOverlapDL-Bands-r16 as following (LS in R4-2300244)
	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 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

	FR1 only



· Recommended WF
· Check whether to send LS to RAN2 to update the UE capability in 36306, and if so, whether suggested updates in option 1 are agreeable.

Sub-topic 1-2: Other core maintenance
Issue 1-2-1: measurement requirements witheffective MGRP
· Background
· RAN4 has defined effective MGRP for requirements for per-FR gap based measurement when there is no serving cell but only MOs configured in one particular FR. However, CSSF for those MOs that are measured based on effective MGRP has not been defined, as neither CSSF outside MG defined in 9.1.5.1 or CSSF within MG defined in 9.1.5.2 applies for this case.
· Proposals
· Option 1: (HW): clarify CSSF calculation for MOs that are measured based on effective MGRP as the number of MOs in the FR without serving cell (changes in R4-2301930)
· Recommended WF
· Check if option 1 is agreeable
Issue 1-2-2: TCI state activation command at SCell activation
· Background
· Current SCell activation requirements assume TCI state activation can be received ‘at the same time’ as the SCell activation command as earliest. RAN2 allows for pre-activation of a TCI state even before the SCell has been activated. 
· Proposals
· Option 1: (Nokia): instead of TCI state being received ‘at the same time’ as the SCell activation command, it instead state that ‘UE receives the TCI state activation command no later than the SCell activation command’ (changes in R4-2302584)
· Recommended WF
· Check if option 1 is agreeable 

Sub-topic 1-3: Performance maintenance
Issue 1-3-1: signal levels and thresholds in BFR tests
· Proposals
· Option 1: (Anritsu): Resolve the inconsistencies between the q0 level, rsrp-ThresholdSSB and q1 level in BFR test cases in A.5.5.5.1 to A.5.5.5.5 and A.7.5.5.1 to A.7.5.5.5 (changes in R4-2300113).
· Recommended WF
· Figure out the correct relationship among signal levels and thresholds
· Update the signal levels and/or the figures, if found needed.
· Background (copied from Anritsu email on RAN4 reflector)
· Original figure in 38.133 A.5.5.5.x
[image: C:\Users\w00527694\Pictures\图片28.png]

· Conditions based on current test parameters in 38.133 A.5.5.5.1
[image: グラフィカル ユーザー インターフェイス が含まれている画像

自動的に生成された説明]

· Conditions based on current test parameters in 38.533 with test tolerances
[image: グラフ, 箱ひげ図

自動的に生成された説明]
· Q1: During T1, does SSB_RP of set q0 need to be above rsrp-ThresholdSSB? Or is rsrp-ThresholdSSB only for detecting SSB q1 during T3 and later?
· Q2: During T1 and T2, does SSB_RP of set q1 need to be below Qout_LR_SSB? Or is it enough if it stays below rsrp-ThresholdSSB?
· Q3: During T2, does SSB_RP of set q0 need to be between rsrp-ThresholdSSB and above Qout_LR_SSB? What is a purpose of T2? Is it to check that the beam failure for cell 2 will not be detected even when SSB_RP (q0) becomes below rsrp-ThresholdSSB as long as SSB_RP (q0) stays above Qout_LR_SSB ?
· Q4: During T2, is it OK that SSB_RP(q0) becomes below SSB_RP(q1)? 
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