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Introduction
The WID on NR RF Enhancements for FR2 RP-202107 has been approved in RAN#89e meeting. The purpose of this work item is to specify the following FR2 UE features and associated requirements including RF and RRM requirements. This email discussion is to discuss the RRM core requirements for inter-band CA in FR2 corresponding to section 6.4.6.1 and 6.4.6.2 in the agenda. 
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In last RAN4#101-e meeting, RAN4 agreed on the threshold X relevant to the performance degradation and expected RF session to conclude on the UE beam switch time. In addition, some agreements were reached on the RRM requirements for IBM capable UE in FR2 inter-band UL CA. The agreements and open issues are captured in the way forward R4-2120284. 
Based on the agreements, the target of this meeting is to agree on the performance degradation for network driven Rx beam switch and UE autonomous beam switch cases, and further conclude on the RRM requirements other than MRTD. If any feedback could be received from RF session on the UE Rx beam switch time, we could further conclude on the value of X.  The tentative target of email discussion for 1st round and 2nd round is indicated below: 
· 1st round: Companies are expected to provide views and/or comments on the listed open issues and draft CRs. 
· 2nd round: Conclude on the performance degradation due to Rx beam switching and RRM requirements other than MRTD. Discuss the draft CRs. 
Topic #1: Inter-band DL CA requirements for CBM
Moderator comments: All the contributions discussing or partially discussing the RRM requirements for FR2 inter-band DL CA enhancements for CBM are listed here. 
Companies’ contributions summary
15 contributions and 7 draftCRs are submitted/reserved on Topic #1.
	T-doc number
	Company
	Proposals / Observations

	R4-2201536
	Nokia, Nokia Shanghai Bell
	Reserved draft Big CR on RRM requirements for FR2 Inter-band CA

	R4-2200391
	vivo
	Proposal 1: For UE Rx beam switch time, suggest to use option 4, i.e., 200ns. 
Proposal 2: For network driven Rx beam switch i.e. TCI state change option 1a is preferred, for UE autonomous Rx beam switch, suggest to use option 1.  

	R4-2200425
	Qualcomm Incorporated
	Proposal 1: RAN4 to not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. Instead, it should be left to UE implementation with reasonable performance relaxations as proposed by Proposal 1-A and -B.
· X = CP length – UE Rx beam switch time – 2 x DL timing error, where ‘DL timing error’ is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively, and ‘UE RX beam switch time’ is subject to RF session decision.

Proposal 2: For the performance degradation due to network driven Rx beam switch, i.e. TCI state change,
· RAN4 to add the following note to the corresponding MRTD table:  
· This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last OFDM symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if the UE is configured with different QCL-TypeD sources in consecutive slots.
· If UE is configured and/or scheduled to receive channels, e.g. PDCCH-to-PDSCH, having different QCL-TypeD sources, an additional performance degradation is expected within the slot
· (Note) RAN4 does not define/quantify ‘symbol location and the amount of additional performance degradation’.

Proposal 3: For the performance degradation due to UE autonomous Rx beam switch,
· Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified.


	R4-2200559
	LG Electronics
	Proposal 1: Considering 200ns for UE Rx beam switch time + 2 x DL timing error, define X as Table 2.2.
Table 2.2: X value for CBM based inter-band DL CA
	Frequency Range
	SCS of Data (kHz)
	X value  (ns)

	FR2
	60
	970

	
	120
	370


Proposal 2: Do Rx beam switching in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. (Option 3)

	R4-2200927
	MediaTek inc.
	Proposal 1: Adding a note, for each adjacent symbols configured with different beams/Type-D QCL information, one symbol performance degradation or interruption is expected.
Proposal 2: Adding a note, for each TCI state switch, one symbol performance degradation or interruption is expected.
Proposal 3: If both bands are configured with beam management reference resource(s), the demodulation performance degradation is expected for only one of band.
Proposal 4: For the UE autonomous Rx beam switching, add a note as Option 1 or add clarification in the specification as Option-3b, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z.

	R4-2201129
	OPPO
	Proposal 1: If the receive time difference exceeds X, demodulation performance degradation is expected for all the OFDM symbols of the slot in a band where beam management reference resource(s) is not configured.
Proposal 2: No need to define solutions to reduce/avoid performance degradation. Leave autonomous Rx beam switch to UE implementation.

	R4-2201537
	Nokia, Nokia Shanghai Bell
	1. The UE Rx beam switch time is discussed in RF session AI 6.4.2.1.4. 
1. Clarify the performance degradation impact for MRTD of 3us for inter-band CA in FR2 under CBM with a note stating ‘This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band.’ Where X equals to “CP length - UE Rx beam switch time – 2*DL timing error”.
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	FR2
	3note2

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.
Note2:	This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band, Where X equals to “CP length - UE Rx beam switch time – 2*DL timing error”.


 

	R4-2201538
	Nokia, Nokia Shanghai Bell
	38.133 draftCR on MRTD for CBM inter-band FR2 DL CA

	R4-2201588
	Ericsson
	Observation 1: RAN4 tentatively agrees to [59 ns] gNB switch time.
Proposal 1: RAN4 tentatively agrees [59 ns] UE Rx beam switch time.
Proposal 2: X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data. 
Proposal 3: Adding a note to the corresponding MRTD table for network driven Rx beam switch i.e. TCI state change and UE autonomous Rx beam switch: 
“This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  one symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of Y will be guaranteed.”  
Proposal 4: Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
Proposal 5: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed.

	R4-2201589
	Ericsson
	38133 CR for MRTD/timing requirements for inter-band DL CA 

	R4-2201607
	Huawei, Hisilicon
	Proposal 1: For CBM based FR2 inter-band CA, the UE performance degradation can be allowed when receive timing difference between inter-band CCs is below (CP length – 218ns).
Proposal 2: For performance degradation when RTD exceed (CP length - UE Rx beam switch time - 2 x DL timing error), it is suggested to add a note to the MRTD requirements for CBM UE, which can be defined as follows.
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	
	3 note2

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.
Note2:	This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds (CP length – 218ns) of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured. If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.


 

	R4-2200426
	Qualcomm Incorporated
	
· Interruption Requirements
Proposal 1: The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD.
· Scheduling Restriction
Proposal 2: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs. For this, the following statement is added to respective existing scheduling restriction requirements, and do not differentiate between RTD < X and RTD > X:
· For a UE capable of common beam management on this FR2 band pair, when inter-band carrier aggregation in FR2 is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band and other band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
· Measurement Restriction
Proposal 3: RAN4 to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM, i.e. those resources are configured only on an FR2 cell where both DL and UL BWPs are configured. And RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements:
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement

· SCell activation for CBM UE
Proposal 4: Unknown SCell activation requirements for CBM based FR2 CA are as bellow:
· In case of Semi-persistent CSI-RS is used for CSI reporting, 
· 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). 
· TSMTC_MAX: the longer SMTC periodicity between active serving cells and SCell being activated in the bands supported for CBM
· If case of periodic CSI-RS is used for CSI reporting: 
· 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 

	R4-2200742
	ZTE Corporation
	Proposal 1:AGC settling time cannot be reduced for SCell activation delay requirement.
Proposal 2: TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting.

	R4-2200928
	MediaTek inc.
	Observation 1: A CBM UE may not be able receive 2 BM-RSs overlapped in time domain on different bands.
Proposal 1: Down-select one of the following options:
· Option 1: Clarify in specification that a CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain.
· Option 2: extend the exiting measurement restriction for FR2 intra-band into the bands of FR2 CBM band group.
Observation 2: For FR2 CBM unknown SCell activation, all companies proposed TFirstSSB_MAX + TSMTC_MAX for AGC settling.
Proposal 2: For FR2 CBM unknown SCell activation, TFirstSSB_MAX + TSMTC_MAX is provided.
Proposal 3: For FR2 CBM unknown SCell activation, the TCI state indication is assumed as in the legacy requirements.
Proposal 4: In case of Semi-persistent CSI-RS is used for CSI reporting, activation delay is 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (Option 2)
Proposal 5: In case of periodic CSI-RS is used for CSI reporting, activation delay is 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Option 2)

	R4-2200929
	MediaTek inc.
	38133 CR on SCell activation delay requirement for FR2 inter-band CA with common beam management

	R4-2201130
	OPPO
	Proposal 1: No need to further discuss the symbol-level shift of interruption, regarding the interruption is slot-level.
Proposal 2: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA.
Proposal 3: If PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, the SCell activation requirements shall be
· in case of Semi-persistent CSI-RS is used for CSI reporting:
6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max (Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
· in case of periodic CSI-RS is used for CSI reporting:
3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}

	R4-2201373
	Ericsson
	Proposal 1: For all the RTD values less than MRTD, the existing Rel-16 interruption requirements of intra-band CA shall be applied for FR2 inter-band CA for CBM UE. 
Proposal 2: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, assuming network is NOT allowed to configure measurement RS on both bands.
Proposal 3: RAN4 to agree that AGC setting can be reduced to TFirstSSB_MAX + TSMTC_MAX.
Proposal 4: RAN4 to agree that MAC-CE to activate TCI and CSI reporting can be clubbed and sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   
Proposal 5: SCell activation delay (Tactivation_time) for Semi-persistent CSI and periodic CSI reporting is 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + TFineTiming + 2ms.

	R4-2201374
	Ericsson
	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE

	R4-2201539
	Nokia, Nokia Shanghai Bell
	Note: The following proposals are all based on the assumption that RTD ≤ X (X being the discussed threshold in [1]).
Interruption requirements:
The existing Rel16 interruption requirements of intra-band CA shall be applied for FR2 inter-band CA for CBM UE irrespective of RTD value. 
Scheduling restrictions:
Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X.
Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X.
Measurement restrictions:
The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA 
SCell activation delay requirements for an unknown SCell for FR2 inter-band CA for CBM capable UE is (assuming SCell is in the other band than the band in which the BM RS is located:
Semi-persistent CSI-RS is used for CSI reporting: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms
Periodic CSI-RS is used for CSI reporting: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms

	R4-2201540
	Nokia, Nokia Shanghai Bell
	draftCR on measurement restriction for CBM inter-band FR2 DL CA

	R4-2201608
	Huawei, Hisilicon
	[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: The agreed text proposal for defining the scheduling restriction requirements for FR2 inter-band CA with CBM can be applied for both RTD<X and RTD>X. 
Proposal 2: For FR2 inter-band CA with CBM, it is suggested to keep the same assumption as that for FR2 intra-band CA, i.e. assuming that L1-RSRP measurements can be performed on a serving cell including PCell, PSCell, or SCell .
Proposal 3: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM.
Proposal 4: For CBM UE, the AGC settling time can be reduced to (TFirstSSB_MAX + TSMTC_MAX) for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 5: For CBM UE, the SSB-ID search latency for coarse timing estimation cannot be reduced for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 6: For CBM UE, the beam refinement time (TL1-RSRP, measure + TL1-RSRP, report) can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 7: For CBM UE, the uncertainty time for waiting the TCI state indication of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 8: For CBM UE, the SCell activation delay Tactivation_time for unknown target SCell in case 2 can be defined as:
		If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.


 

	R4-2201609
	Huawei, Hisilicon
	DraftCR on interruption requirements for FR2 inter-band CA with CBM



Open issues summary
Sub-topic 1-1: MRTD requirements for CBM
Sub-topic description: This sub-topic discusses the MRTD requirements for common beam management and potential performance impact on FR2 inter-band DL CA.
· Agreements on GTW (Nov.9):
· Performance degradation and solutions when receive time difference exceeds [X] is FFS for the following 2 cases 
· Case 1: network driven Rx beam switch i.e. TCI state change
· Case 2: UE autonomous Rx beam switch
Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Proposals: 
Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· Option 1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured. (Vivo, Qualcomm, Huawei)
· Option 2: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band (Nokia)
· Option 3: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for all the OFDM symbols of the slot in the band where beam management reference resource(s) is not configured. (OPPO)
· Option 4: For each TCI state switch, one symbol performance degradation or interruption is expected. (Mediatek)
· Option 5: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  one symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of Y will be guaranteed.”  (Ericsson)
· Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
· Recommended WF:  All the companies agree to a note reflecting performance degradation but with variations on the text proposals. The options 1a-1d seem not diverged much in principle. Please consider some compromised or merged text proposal if possible. 
	Company
	Comments

	QCXXX
	As Case 1 is about UE performance impacts due to network driven Rx beam switch, this condition should be included. We propose the following as a new Option.
Option 7:
This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last OFDM symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if UE is configured and/or scheduled to receive signals and channels, having different QCL-TypeD sources, in consecutive slots.

	OPPO
	We suggest to define unified requirements for case 1 and 2. To consider the worst case of Rx beam switch, if the receive time difference exceeds [X] of that SCS, demod performance degradation is expected for all the OFDM symbols of the slot in the band where beam management reference resource(s) is not configured. This is also relevant to issue 1-1-2. 
The general requirements can be concluded firstly. About the conditions, we are open to discuss in issue 1-1-1A and -1B.

	MTK
	Support option 2, which is more general in our view.  
Other conditions can be  separately discussed. 
 
Option 4 is to address aspect of RRC/MAC/DCI based TCI switch and should be also captured, while Issue 1-1-A is to address the configured QCL-D aspects.   

	LG Electronics
	Preference is Option 1.
And, we’re fine with an unified requirements for case 1 and case 2 as OPPO’s suggestion. 

	Ericsson
	Option 5. 
We think that it is important that the not is only active if and when there are no naturally free symbols available (ie no data) where UE can do UE RX beam switch.
We agree that there will be a maximum of one symbol affected, as stated by Vivo, Qualcomm, Huawei and Nokia. However, if there is no data then there will be a degradation, but we need to agree on fraction of impacted slots. That is why we limit impact to every [Y] slot. This is the same comment as Qualcomm in R4-2200425 “On the other hand, we also agree that UE autonomous Rx beam switching for beam refinement is not carried out every slot in general”.

	Nokia
	If BM RS is configured only in the band with UL BWP for CBM UE as agreed in RF session, we think option 1 and option 2 are the same, both option 1 and option 2 are fine for us.
Additionally, Option 4 seems reasonable. We understood the performance degradation may happen only at Rx beam switch. Would be good to have this clarified in the note. 
Note that CBM UE is only following the BM RS in the band with UL BWP. This was agreed as below in RF session in RAN4#100 meeting:
•	For core requirements applicability in relation to BMRS location,
•	CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
•	Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.

	Huawei
	We can agree with option 1 or option 2.
The UE is scheduled by slot, and the UE usually performs beam switching around slot boundary. So, the impacted symbol would be the first or the last symbol of a slot. RAN4 can work on the wording for the impacted band.
For option 4, it can be captured in TCI state switching delay requirements.

	ZTE
	Support option 1 , which is more general. We also agree with OPPO’s suggestion about defining an unified requirement for case 1 and case 2.

	Apple
	We should clarify that symbol level impacts as proposed in option 1 and 2 are only available by defining the scheduling restriction. In case of interruption, the related impact should be in slot level as proposed in option 3. It is proposed to specify scheduling restriction for NW driven Rx beam switching.
 



Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Proposals: 
· Option 1: If UE is configured and/or scheduled to receive channels, e.g. PDCCH-to-PDSCH, having different QCL-TypeD sources, an additional performance degradation is expected within the slot (Qualcomm)
· Option 2: For each adjacent symbols configured with different beams/Type-D QCL information, one symbol performance degradation or interruption is expected (Mediatek)
· Option 3: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Huawei)
· Recommended WF:  
	Company
	Comments

	QCXXX
	[bookmark: _Hlk93237065]Options do not appear to be in conflict with each other. Option 3 looks okay to us.

	OPPO
	For additional conditions, option 1 and 3 are fine.

	MTK
	OK with all options. Options 1-3 seem not diverged much in principle. 

	Ericsson
	Option 3 is fine.

	Nokia
	Could companies clarify if “different QCL-TypeD” implies the UE performs additional Rx beam switch within a slot? How likely would this happen?

	Huawei
	Either option 1 or option 3 is fine for us.

	ZTE
	Support option 3.

	Apple
	We are OK with option 3. However, it is difficult to quantify the performance degradation. When Rx switch happens, UE may miss one symbol for either PDCCH or PDSCH. In the worst scenario, UE may fail to successfully decode the whole PDCCH or PDSCH. 



Issue 1-1-1B: Adding additional note if both bands are configured with BM-RSs: 
· Proposals: 
· Option 1: If both bands are configured with beam management reference resource(s), the demodulation performance degradation is expected for only one of band. (Mediatek)
· Recommended WF:  
	Company
	Comments

	QCXXX
	The issue doesn’t look valid. CBM UE won’t be configured with BM resources in multiple FR2 CCs.
A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.
In FR2 CA cases, requirements apply when the BM RS is provided in a CC with a configured UL BWP

	MTK
	This case can not be precluded, related to Issue 1-2-3A.
Although RF requirement applies on the CC with BM-RS,  it doesn't preclude NW to configure BM-RS on both bands.  

	Nokia
	We wonder if both bands being configured with BM RS is a valid scenario for CBM UE.  According to RF agreement in RAN4#100 as below, BM RS is only configured in the CC where the UL is allocated. We are open to discuss the possibility.
•	For core requirements applicability in relation to BMRS location,
•	CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
•	Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.


	Huawei	
	We can agree with option 1.

	Apple
	Agree with MTK and option 1 is OK for us.



Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
· Proposals: 
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1. (vivo, Mediatek, Nokia, Huawei)  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. (Qualcomm)
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. (Mediatek)
· Recommended WF:  
	Company
	Comments

	QCXXX
	Option 2.
Although we agree that additional performance degradation is expected when UE switches Rx beams, the performance impact in terms of ‘how much’ and ‘how often’ will highly depend on UE codebook design, whether and how fast UE rotates, etc. Therefore, we prefer to avoid defining any explicit requirements.

	OPPO
	Similar comments as for issue 1-1-1. We suggest to define unified requirements for case 1 and case 2, and the worst case of UE autonomous Rx beam switch should be used as baseline.

	MTK
	Support option 1 2 3. OK with  Option 2 as the principle.  

	LG Electronics
	Option 1, as mentioned in Issue 1-1-1.

	Ericsson
	Option 3. 

Same explanation as Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1).

The impact of a UE deferring UE RX beam switch change to an available symbol is negligible.

	Nokia
	We support option 1.

	Huawei
	We agree with option 1.
We suggest to use the same way (add a note to corresponding MRTD table) to capture the performance degradation due to beam switching, no matters whether the beam switching is network driven or UE autonomous.

	ZTE
	We support option 1.

	Apple
	Option 1 is not contradicting with other options. Both Option 2 and 3 are OK and option 2 seems easier. 



Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Proposals:
· Option 1: Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. (Qualcomm, OPPO)
· Option 2: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. (LG)
· Option 3: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed. (Ericsson)
·  Recommended WF: 

	Company
	Comments

	QCXXX
	Option 1.
When and how often UE adjusts its beam should be left to UE implementation.

	OPPO
	Option 1. Agree with QC’s comments.

	MTK
	Option 1. 

	LG Electronics
	Support Option 2. Because, if UE performs Rx beam switch in slot boundary which is receivied earlier, last symbol is always interrupted. However, if switching in slot boundary which is receivied later, first symbol can be interrupted or not depending on RTD. It can reduce performance degradation.

	Ericsson
	Option 3. 

Same explanation as Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1).

The impact of a UE deferring UE RX beam switch change to an available symbol is negligible.

	Nokia
	Currently the UE autonomous Rx beam change and timing of the RX beam switch has been left up to UE’s implementation. A change in this basic assumption will impact UE implementations and impact will be UE implementation specific. Defining rules for reduced UE Rx beam switch for inter-band CA CBM capable UE will potentially impact the overall TP. However, how big gain to achieve from such rules is open currently (as it is not clear how often the UE may switch the Rx beam autonomously). 
Considering the time schedule for the RRM core requirements for this WI, RAN4 can continue to discuss potential solution for reducing or even avoiding the performance degradations in future releases. Meanwhile RAN4 should work on finalizing the detail UE requirements when RTD us below the threshold.

	Huawei
	We support option 1.

	Apple
	We prefer to option 1 to leave Rx beam switching as UE implemention choices. 



Issue 1-1-4: Assumed UE Rx beam switch time:
Agreements on GTW (Nov.9) at RAN4#101-e meeting:
· X = CP length – UE Rx beam switch time – 2 x DL timing error
· “DL timing error” is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively
· Session chair: Further get feedback from the RF session on UE Rx beam switch time for FR2-1.
· Proposals:
· Option 1: UE Rx beam switch time is 59ns (Ericsson)
· Option 2: UE Rx beam switch time is 60ns (Nokia)
· Option 3: (UE Rx beam switch time + 2 x DL timing error) is 200ns (LG)
· Option 4: UE Rx beam switch time is 200ns (vivo, Huawei)
· Recommended WF:  It was agreed in last meeting to wait for feedback from RF session. It is recommended not to repeat the discussion in RRM. The options are listed above just for information. 
	Company
	Comments

	XXXEricsson
	Option 1 and 2 are fine. We propose this to balance the BS beam switch time of [59 ns] agreed in BS RF session. 

	Nokia
	We support the recommended WF.

	Huawei
	Either option 3 or option 4 is fine for us. 

	ZTE
	Support the recommended WF.

	Apple
	We are OK with option 1 and 2 since the switching time is much less than the TAE assumed. 



Issue 1-1-5: value of X
· Proposals: 
· Option 1: X = CP length – 200ns (LG)
X value for CBM based inter-band DL CA
	Frequency Range
	SCS of Data (kHz)
	X value  (ns)

	FR2
	60
	970

	
	120
	370


· Option 2: X = CP length – 218ns (Huawei)
· Option 3: X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data. (Ericsson)
	SCS [kHz]
	for SSB
	for non-SSB
	Tcp, CP length (144 samples) [ns]
	Tbeam, Beam switch time [ns]
	Terror, DL timing error [ns]
	X [ns]
(Tcp – Tbeam – 2Terror)

	60
	X
	O
	1170
	[59]
	36
	1039

	120
	O
	O
	585
	[59]
	18
	490

	240
	O
	X
	-
	-
	-
	-



· Recommended WF:  The value of X can be derived after the beam switching time is concluded. It is recommended coming to this issue after beam switching time is concluded in RF session. 
	Company
	Comments

	XXXEricsson
	The WF is fine.

	Nokia
	We support the recommended WF.

	ZTE
	Support the recommended WF.

	Apple
	OK with the WF




Sub-topic 1-2: Other RRM requirements for CBM
Sub-topic description: This sub-topic discusses the RRM requirements other than MRTD in case of CBM for FR2 inter-band DL CA. 
Issue 1-2-1: Interruption requirements
Agreements in RAN4#101-e: 
· The existing Rel16 interruption requirements of intra-band CA shall be applied for FR2 inter-band CA for CBM UE.
· FFS if assuming RTD ≤ X
· FFS if location of interruption is shifted by 1 OFDM symbol compared to interruption location of intra-band CA
· Proposals
· Option 1: The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD (for all the RTD values less than MRTD). (Qualcomm, OPPO, Ericsson, Nokia, Huawei)
· Recommended WF
· Is Option 1 agreeable? 
	Company
	Comments

	QCXXX
	Support recommended WF.

	OPPO
	Support recommended WF.

	MTK
	Support recommended WF.

	Ericsson
	Yes, it is agreeable for us

	Nokia
	We support the recommended WF.

	Huawei
	We can agree with option 1.

	ZTE
	Support the recommended WF.

	Apple
	OK with the WF



Issue 1-2-2: Scheduling restriction
Agreements in RAN4#101-e: 
For a UE capable of common beam management on this FR2 band pair, when inter-band carrier aggregation in FR2 is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band and other band on the symbols that fully or partially overlap with aforementioned restricted symbols
· FFS if the text proposal applies to both RTD < X and RTD>X

· Proposals
· Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. (Qualcomm, Huawei)
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X (Nokia)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
· Recommended WF
· TBA
	Company
	Comments

	QCXXX
	Option 1.

	OPPO
	Support option 1.

	MTK
	Option 1

	Ericsson
	When RTD is greater than X, we are anyway defining performance degradation or something similar. Not sure scheduling restriction is further needed to differentiate RTD value. 

	Nokia
	Option 2.
In our understanding, the existing scheduling restriction is defined for intra-band FR2 CA where RTD is always within the CP length, hence no performance degradation is considered. 
However, for FR2 inter-band CA, the RTD may exceed X where performance degradation is expected on additional symbols. From network point of view, additional symbols need to be prohibited from scheduling if RTD exceeds X. 

	Huawei
	We support option 1.

	ZTE
	Support option 1.

	Apple
	Option 2. Unlike interruption, the scheduling restriction is in symbol level. If RTD>X, additional one symbol of scheduling restriction may be needed for some of CC. 




Issue 1-2-3: Measurement restriction
Agreements from RF session:
A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.
In FR2 CA cases, requirements apply when the BM RS is provided in a CC with a configured UL BWP
· Proposals: 
Issue 1-2-3A: assumption of BM-RSs configuration
· Option 1: The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured (Qualcomm, Ericsson, Nokia)
· Option 2: No restriction on network to configure measurement RSs on both bands for CBM UEs. (Mediatek, OPPO)

Issue 1-2-3B: impact on measurement restriction
· Option 1: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. (Qualcomm, OPPO, Ericsson, Nokia, Huawei)
· And RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: (Qualcomm)
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement
· Option 2: Clarify in specification that a CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain. (Mediatek)
· Option 3: Extend the exiting measurement restriction for FR2 intra-band into the bands of FR2 CBM band group. (Mediatek)
· Option 4: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM. (Huawei)
· Recommended WF:
	Company
	Comments

	QCXXX
	Issue 1-2-3A: assumption of BM-RSs configuration
Option 1.
Issue 1-2-3B: impact on measurement restriction
Option 1.

	OPPO
	Issue 1-2-3A: assumption of BM-RSs configuration
It is hard to restrict network behaviors. If it was agreed that the requirements for the case in option 1 should be restricted, we are also fine.
Issue 1-2-3B: impact on measurement restriction
Option 1.

	MTK
	Issue 1-2-3A: assumption of BM-RSs configuration
Option 2, because UE may not be able to measurement the RSs RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain, as shown in the figure below: 
[image: Machine generated alternative text:
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Issue 1-2-3B: impact on measurement restriction
Option 3.
For option 1, it should clearly capture the common understanding such as 
A CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain.

	Ericsson
	Issue 1-2-3A: assumption of BM-RSs configuration
Support option 1.
Issue 1-2-3B: impact on measurement restriction
Support option 1.

	Nokia
	Issue 1-2-3A: Support Option 1.
Based on the RAN4#100-e RF agreements below, the BM-RS can only be configured on PCC. We should follow the same assumption in RRM session. 
For core requirements applicability in relation to BMRS location,
•	CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
•	Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.
Issue 1-2-3B: Support Option 1.
For option 2, the case “wherein those RSs are overlapped in time domain” seems not aligned with RF agreements above.

	apple
	Issue 1-2-3A: assumption of BM-RSs configuration
Option 1.
Issue 1-2-3B: impact on measurement restriction
If Option 1 in Issue 1-2-3A is agreeable, option 1 is fine. 




Issue 1-2-4: SCell activation delay 
Agreements in GTW at RAN4#101-e meeting: 
· TSMTC_MAX is defined as the longer SMTC periodicity between active serving cells and SCell being activated in the bands supported for CBM
· SSB-ID search latency for coarse timing estimation CANNOT be skipped
· Proposals: 
Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
· Option 1: Yes. TFirstSSB_MAX + TSMTC_MAX (Mediatek, Qualcomm, Ericsson, Nokia, Huawei)
· Option 2: No (ZTE, OPPO)

Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes (ZTE, Nokia, Ericsson, Huawei)
· Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting can be clubbed and sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   (Ericsson)
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. (Huawei)
· Option 2: No (Mediatek, Qualcomm, Vivo)

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (Mediatek, Qualcomm, OPPO, Apple)
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms (Nokia)
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP). (Huawei)

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Mediatek, Qualcomm, OPPO, Apple)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms (Nokia)
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
· Recommended WF
	Company
	Comments

	QCXXX
	Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
Option 1.
Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
We can support Option 1 if it can be modified as below:
MAC-CEs to activate TCI and CSI reporting are can be clubbed and sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.
Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting,
Option 2.
If the modification above can be accepted and explicitly stated in spec as a condition, Option 1 is acceptable to us. And T_HARQ in Option 1 needs to be excluded if we are not wrong.
Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting:
Option 2.
If the modification above can be accepted and explicitly stated in spec as a condition, Option 1 is acceptable to us. And T_HARQ in Option 1 needs to be excluded if we are not wrong.

	OPPO
	Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting,
Option 2.
Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting:
Option 2.

	MTK
	Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
Option 1.
Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
Option 2. 
We would suggest a compromised solution as (for SP CSI-RS)
· To specify the requirement if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE. 
· FFS whether to specify the requirement if MAC-CEs to activate TCI and CSI reporting are NOT sent along with SCell activation MAC CE.
Similarly, for P CSI-RS
· To specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are sent along with SCell activation MAC CE. 
· FFS whether to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are NOT sent along with SCell activation MAC CE.

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting,
Option 2 as the general case. 
Propose compromised solution: if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 5ms 

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting:
Option 2.
Propose compromised solution: if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are sent along with SCell activation MAC CE
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay]

	Ericsson
	Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in PCell/PSCell?
Support option 1.

Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
We are fine with QC suggestion. We are fine to clarify it as the assumption for deriving the requirement.
@MTK: We do not see why NW may send MAC CE at different instances than SCell activation MAC CE in this case. Maybe as a compromise we can clarify this assumption in the spec.

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
      Thank you QC for pointing out. It should be 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 2ms

Issue1-2-4D: Text proposal in case of periodic CSI-RS is used for CSI reporting: 
      Thank you QC for pointing out. It should be 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 2ms


	Nokia
	Issue 1-2-4A: Option 1.
Issue 1-2-4B: Our understanding is that BM RS is only available in one of the bands and the band in which UL BWP is configured. Hence, it is not clear why TCI state indication is needed. But maybe it would be good to distinguish SCell in band with BM RS and SCell in band without BM RS. Beam steering is based on the BM RS in one band.
Issue 1-2-4C/Issue 1-2-4D: Option 3.
The SCell activation delay requirements have been discussed assuming RTD is below a threshold. Once we know threshold X we can analyse if it also applies for RTD>threshold. 

	Huawei
	Issue1-2-4A: we support option 1.
Issue1-2-4B: we support option 1b. Only the TCI state indication can be skipped. 
According to the definition of CBM, UE selects the same DL Rx beam for all the CCs. However, Option 2 is based on the assumption that the target SCell can have different TCI state with PCell in the other band, which is conflicted with the definition of CBM.
Issue1-2-4C/D: we support option 4. 

	ZTE
	Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting,
We support Option 2.
Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting:
We support Option 2.

	apple
	Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
Option 1.
Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
OK with Qualcomm’s proposal
Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting,
Option 2.
Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting:
Option 2.



      
Companies views’ collection for 1st round 
Open issues 
Moderator’s comments: Companies please provide your comments in the tables below each separate sub-topic summary in section 1.2. 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. 
	CR/TP number
	Comments collection

	R4-2201538
(draftCR on MRTD) 
	Nokia: Can come back after open issues are concluded.Company A

	
	Company B

	
	

	R4-2201589
(draftCR on MRTD)
	Nokia: Can come back after open issues are concluded.Company A

	
	Company B

	
	

	R4-2200929
(draftCR on SCell activation)
	Nokia: Can come back after open issues are concluded.

	R4-2201374
(draftCR on scheduling restriction)
	Nokia: Can come back after open issues are concluded.

	R4-2201540
(draftCR on measurement restriction)
	Nokia: Can come back after open issues are concluded.

	R4-2201609
(draftCR on interruptions)
	Nokia: Can come back after open issues are concluded.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Views after 1st round discussion:
Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· Option 1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured. (Vivo, Qualcomm, Huawei, LGE, Nokia, ZTE)
· Option 2: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band (Nokia, MTK, Huawei)
· Option 3: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for all the OFDM symbols of the slot in the band where beam management reference resource(s) is not configured. (OPPO)
· Option 4: For each TCI state switch, one symbol performance degradation or interruption is expected. (Mediatek, Nokia)
· Option 5: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  one symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of Y will be guaranteed.”  (Ericsson)
· Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
· Option 6: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last OFDM symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if UE is configured and/or scheduled to receive signals and channels, having different QCL-TypeD sources, in consecutive slots. (Qualcomm)
Moderator’s comments: 
Majority of the companies can go for Option 1 and/or Option 2. 
Option 4 indicates the condition that performance degradation would happen only at TCI state switch. This sounds sensible clarification. In Option 6, could Qualcomm explain what “different QCL-TypeD” means?  Is it the same as “TCI state switch” in Option 4? 
Trying to taking into account the conditions in these options, could companies comment if below option X is acceptable as a starting point? 
· Option x: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured, if UE is being scheduled at TCI state change. 
Recommendations for 2nd round: Continue the discussion in 2nd round.  

	
	Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Views after 1st round discussion:
· Option 1: If UE is configured and/or scheduled to receive channels, e.g. PDCCH-to-PDSCH, having different QCL-TypeD sources, an additional performance degradation is expected within the slot (Qualcomm, OPPO, MTK, Huawei)
· Option 2: For each adjacent symbols configured with different beams/Type-D QCL information, one symbol performance degradation or interruption is expected (Mediatek)
· Option 3: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Huawei, Qualcomm, OPPO, MTK, Ericsson, Huawei, ZTE, Apple)
Moderator’s comments: 
The three options are considered to be aligned in principle. The difference is the text proposals. Majority of the companies can go for Option 3. Nokia raised a question if “different QCL-TypeD” implies the UE performs additional Rx beam switch within a slot. Could companies clarify it? 
Recommendations for 2nd round: Continue the discussion and check if Option 3 is agreeable. 

	
	Issue 1-1-1B: Adding additional note if both bands are configured with BM-RSs: 
· Views after 1st round discussion:
· Option 1: If both bands are configured with beam management reference resource(s), the demodulation performance degradation is expected for only one of band. (Mediatek, Huawei, Apple)
· Option 2: This issue is not valid. (Qualcomm, Nokia)
Moderator’s comments: 
This issue depends on the discussion on Issue 1-2-3A. Can come back to it after Issue 1-2-3A is concluded.
Recommendations for 2nd round: Come back to this issue after Issue 1-2-3A is concluded.

	
	Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
· Views after 1st round discussion:
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1. (vivo, Mediatek, Nokia, Huawei, OPPO, LGE, ZTE)  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. (Qualcomm, MTK, Apple)
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. (Mediatek, Ericsson, Apple)
Moderator’s comments: 
Majority of the companies prefer Option 1 i.e. adding a note which is applicable for both case 1 and case 2. On Option 3, could companies clarify how to determine Y and Z and if it is testable? More discussion is needed. 
Recommendations for 2nd round: Continue the discussion in 2nd round

	
	Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Views after 1st round discussion:
· Option 1: Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. (Qualcomm, OPPO, MTK, Huawei, Apple)
· Option 2: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. (LG)
· Option 3: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed. (Ericsson)
Moderator’s comments: 
Majority of the companies prefer Option 1. Could companies compromise to Option 1 and may consider further optimization in future releases? 
Recommendations for 2nd round: Continue the discussion in 2nd round.

	
	Issue 1-1-4: Assumed UE Rx beam switch time:
· Views after 1st round discussion:
· Option 1: UE Rx beam switch time is 59ns (Ericsson, Apple)
· Option 2: UE Rx beam switch time is 60ns (Nokia, Ericsson, Apple)
· Option 3: (UE Rx beam switch time + 2 x DL timing error) is 200ns (LG, Huawei)
· Option 4: UE Rx beam switch time is 200ns (vivo, Huawei)
Moderator’s comments: 
There seem to be some compromise on the preference. As this is under discussion in RF session, it is recommended not to repeat the discussion in RRM. We can come back to this issue if there is any conclusion from RF session.  
Recommendations for 2nd round: Can come back if there is any conclusion from RF session. 

	
	Issue 1-1-5: value of X
Moderator’s comments: 
All companies agreed with the recommended WF. We may come back to this issue if there is any conclusion from RF session. 
· Recommended WF:  The value of X can be derived after the beam switching time is concluded. It is recommended coming to this issue after beam switching time is concluded in RF session. 
Recommendations for 2nd round: Can come back if there is any conclusion from RF session.

	Sub-topic 1-2
	Issue 1-2-1: Interruption requirements
Moderator’s comments: There is consensus on the proposal hence it is agreeable.
Tentative agreements: 
· The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD (for all the RTD values less than MRTD). 
Recommendations for 2nd round: Please raise any concern if the tentative agreement above is not agreeable.

	
	Issue 1-2-2: Scheduling restriction
· Views after 1st round discussion:
· Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. (Qualcomm, Huawei, OPPO, MTK, ZTE)
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X (Nokia, Apple)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
Moderator’s comments: There is no consensus on the issue. More discussion is needed. 
Recommendation for 2nd round: Continue the discussion in 2nd round.

	
	Issue 1-2-3A: assumption of BM-RSs configuration
· Views after 1st round discussion:
· Option 1: The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured (Qualcomm, Ericsson, Nokia, OPPO, Apple)
· Option 2: No restriction on network to configure measurement RSs on both bands for CBM UEs. (Mediatek, OPPO)
Moderator’s comments: 
Majority companies share the understanding of Option 1. Below are the latest agreements from RF session, it seems clearly indicating “BMRS can only be placed on PCC…”. We may follow the same assumption when defining RRM requirements. Could proponents of Option 2 check if there is different understanding on the RF agreements? 
For core requirements applicability in relation to BMRS location,
•	CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
•	Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.
Recommendation for 2nd round: Companies are encouraged to check the RF agreements to align the understanding and check if Option 1 is agreeable. 

	
	Issue 1-2-3B: impact on measurement restriction
· Views after 1st round discussion:
· Option 1: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. (Qualcomm, OPPO, Ericsson, Nokia, Huawei, Apple)
· And RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: (Qualcomm)
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement
· Option 2: Clarify in specification that a CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain. (Mediatek)
· Option 3: Extend the exiting measurement restriction for FR2 intra-band into the bands of FR2 CBM band group. (Mediatek)
· Option 4: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM. (Huawei)
Moderator’s comments: 
Majority companies can go for Option 1. This is understood to be also dependent on the assumption in Issue 1-2-3A. More discussion is needed. 
Recommendation for 2nd round: Continue the discussion in 2nd round.

	
	Issue 1-2-4: SCell activation delay 
· Views after 1st round discussion:
Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
· Option 1: Yes. TFirstSSB_MAX + TSMTC_MAX (Mediatek, Qualcomm, Ericsson, Nokia, Huawei)
· Option 2: No (ZTE, OPPO)
Moderator’s comments: 
No companies were against Option 1. So Option 1 can be taken as tentative agreement.
Tentative agreements: 
· The AGC setting time is (TFirstSSB_MAX + TSMTC_MAX).
Recommendations for 2nd round: Please raise any concern if the tentative agreement above is not agreeable.

Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes (ZTE, Nokia, Ericsson, Huawei, Qualcomm)
· Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting are can be clubbed and sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   (Ericsson, Qualcomm, Apple)
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. (Huawei)
· Option 2: No (Mediatek, Qualcomm, Vivo)
· Option 3: To specify the requirement if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (for SP CSI-RS). (MTK)
· FFS whether to specify the requirement if MAC-CEs to activate TCI and CSI reporting are NOT sent along with SCell activation MAC CE.
Similarly, for P CSI-RS, to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are sent along with SCell activation MAC CE. 
· FFS whether to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are NOT sent along with SCell activation MAC CE.
Moderator’s comments: 
There is no consensus on this issue. The controversial question is if NW may send MAC CE at different instances than SCell activation MAC CE. If this can be clarified as the assumption, the FFS part in Option 3 can be dropped hence becomes the same as Option 1. Companies are encouraged to comment this question and check if Option 1a is acceptable.   
Recommendation for 2nd round: Continue the discussion in 2nd round.

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 5ms, if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (MTK)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms (Nokia)
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP). (Huawei)

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 2a: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay] (MTK)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms (Nokia)
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
Moderator’s comments: 
There is no consensus on Issue 1-2-4C and Issue 1-2-4D. 
Recommendation for 2nd round: Continue the discussion in 2nd round.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2201538
(draftCR on MRTD) 
	To be revised.
Pending on the open issues discussion. 

	R4-2201589
(draftCR on MRTD)
	To be revised.
Pending on the open issues discussion.

	R4-2200929
(draftCR on SCell activation)
	To be revised.
Pending on the open issues discussion.

	R4-2201374
(draftCR on scheduling restriction)
	To be revised.
Pending on the open issues discussion.

	R4-2201540
(draftCR on measurement restriction)
	To be revised.
Pending on the open issues discussion.

	R4-2201609
(draftCR on interruptions)
	To be revised.
Pending on the open issues discussion.



Discussion on 2nd round (if applicable)
Open issues 
Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· Option 1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured. (Vivo, Qualcomm, Huawei, LGE, Nokia, ZTE)
· Option 2: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band (Nokia, MTK, Huawei)
· Option 3: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for all the OFDM symbols of the slot in the band where beam management reference resource(s) is not configured. (OPPO)
· Option 4: For each TCI state switch, one symbol performance degradation or interruption is expected. (Mediatek, Nokia)
· Option 5: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  one symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of Y will be guaranteed.”  (Ericsson)
· Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
· Option 6: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last OFDM symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if UE is configured and/or scheduled to receive signals and channels, having different QCL-TypeD sources, in consecutive slots. (Qualcomm)
Moderator’s comments: 
Majority of the companies can go for Option 1 and/or Option 2. 
Option 4 indicates the condition that performance degradation would happen only at TCI state switch. This sounds sensible clarification. In Option 6, could Qualcomm explain what “different QCL-TypeD” means?  Is it the same as “TCI state switch” in Option 4? 
Trying to taking into account the conditions in these options, could companies comment if below option X is acceptable as a starting point? 
· Option x: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured, if UE is being scheduled at TCI state change. 
Recommendations for 2nd round: Continue the discussion in 2nd round.  
	Company
	Comments

	Ericsson
	Prefer to protect the first slot and control frequency, since every slot is unrealistic.

Option x1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the every [Y] slot in the band where beam management reference resource(s) is not configured, if UE is being scheduled at TCI state change. 
Option 5-prim: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for the last symbol of every [Y] slot, in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3
This is stated in:
Revised R4-2201589_draft_CR_MRTD.docx

	apple
	It seems our comments in the 1st round are not captured. Basically, if this is scheduling restriction, we should confirm the exact location of the impacted symbol, instead of “the first or the last”. We prefer to the last symbol.

	QC
	[bookmark: _Hlk93609672]We do not understand the reason why it should be limited to the last symbol?
And we don’t understand why we need ‘every  [Y] slot’? It should be ‘every slot boundary’ where UE may have to change Rx beam due to TCI switch command received from NW or due to search space configuration having different TCI state compared to the preceeding or following slot.

	Huawei
	We suggest to remove “if UE is being scheduled at TCI state change” and use the same note to clarify the performance degradation due to Rx beam switching, including both network driven Rx beam switching and UE autonomous Rx beam switching.
Since the timing of impacted band can be either earlier or later than the timing of band configured with BM-RS, the impacted symbol could be either the first symbol or the last symbol.


	Nokia
	We are fine to take Option x as a starting point. 
@Ericsson, we understood this performance degradation would happen only when Rx beam switch happens, not in every slot. The addition “if UE is being scheduled at TCI state change” is to clarify when perf. degradation is expected. And regarding to “every [Y] slot”, as this issue is focusing on network driven TCI state change, there seem no ambiguity when the perf. degradation happens. Is it so “every [Y] slot” is proposed more for UE autonomous beam switch?  
@ Apple, this note is to be added in the MRTD table, so it is not scheduling restriction. Network may take this into account when configuring inter-band FR2 CA.



Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Views after 1st round discussion:
· Option 1: If UE is configured and/or scheduled to receive channels, e.g. PDCCH-to-PDSCH, having different QCL-TypeD sources, an additional performance degradation is expected within the slot (Qualcomm, OPPO, MTK, Huawei)
· Option 2: For each adjacent symbols configured with different beams/Type-D QCL information, one symbol performance degradation or interruption is expected (Mediatek)
· Option 3: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Huawei, Qualcomm, OPPO, MTK, Ericsson, Huawei, ZTE, Apple)
Moderator’s comments: 
The three options are considered to be aligned in principle. The difference is the text proposals. Majority of the companies can go for Option 3. Nokia raised a question if “different QCL-TypeD” implies the UE performs additional Rx beam switch within a slot. Could companies clarify it? 
Recommendations for 2nd round: Continue the discussion and check if Option 3 is agreeable.
	Company
	Comments

	MTK
	Support Option 3 and agree that “different QCL-TypeD” implies the UE performs Rx beam switch to receive symbols with different QCL-TypeD

	Apple
	Same comments as MTK.

	QC
	Option 3.

	Huawei
	We can agree with option 3.

	Nokia
	@MTK, Thanks for clarification. 
We still have some concerns on the wording “if UE is scheduled to apply different QCL assumptions…”. Does it refer to network-controlled TCI state switch we are aligned within a slot and UE is allowed additional performance degradation? 



Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
· Views after 1st round discussion:
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1. (vivo, Mediatek, Nokia, Huawei, OPPO, LGE, ZTE)  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. (Qualcomm, MTK, Apple)
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. (Mediatek, Ericsson, Apple)
Moderator’s comments: 
Majority of the companies prefer Option 1 i.e. adding a note which is applicable for both case 1 and case 2. On Option 3, could companies clarify how to determine Y and Z and if it is testable? More discussion is needed. 
Recommendations for 2nd round: Continue the discussion in 2nd round.
	Company
	Comments

	Ericsson
	Option 3 is fine, it could look loke this:

Option x1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the every [Y] slot in the band where beam management reference resource(s) is not configured, if UE is being scheduled at TCI state change
This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for the last symbol of every [Y] slot, in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3
This is stated in:
Revised R4-2201589_draft_CR_MRTD.docx

	Apple
	Option 2 is preferred. We are also OK to continue discussing Y and Z under option 3
@Ericsson, since this is autonomous beam switching, the degradation cannot be in symbol level as proposed in option x1. 

	QC
	Option 2.

	MTK2
	This case is related to UE autonomous Rx beam switch, thus we don’t think it is subject to “UE is being scheduled at TCI state change” as in Option x1. 
Y/Z can be FFS, and it can be tested in the similar to as interruption, e.g. counting ACK/NACK within a period. 

	Huawei
	Support option 1, to use the same note to clarify the performance degradation due to both network driven Rx beam switching and UE autonomous Rx beam switching.

	Nokia
	We are open to discuss Option 3.



Issue 1-2-1: Interruption requirements
Tentative agreements: 
· The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD (for all the RTD values less than MRTD). 
Recommendations for 2nd round: Please raise any concern if the tentative agreement above is not agreeable.
	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Huawei
	Agree with the tentative agreements

	Nokia
	Agree with the tentative agreement.



Issue 1-2-2: Scheduling restriction
· Views after 1st round discussion:
· Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. (Qualcomm, Huawei, OPPO, MTK, ZTE)
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X (Nokia, Apple)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
Moderator’s comments: There is no consensus on the issue. More discussion is needed. 
Recommendation for 2nd round: Continue the discussion in 2nd round.
	Company
	Comments

	Ericsson
	RTD value observed by UE is variable. When UE experience RTD>X, we are defining performance degradation as we do not know what is the RTD value seen by UE at gNB. Hence, we support option 1. 

	QC
	Option 1.

	Huawei
	Support option 1.
Same comments as 1st round.

	Nokia
	There is concern that additional symbols will be impacted when RTD exceeds the threshold. We wonder if the network would still schedule the UEs on those impacted symbols. @Ericsson, any views on it? 



Issue 1-2-3A: assumption of BM-RSs configuration
· Views after 1st round discussion:
· Option 1: The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured (Qualcomm, Ericsson, Nokia, OPPO, Apple)
· Option 2: No restriction on network to configure measurement RSs on both bands for CBM UEs. (Mediatek, OPPO)
Moderator’s comments: 
Majority companies share the understanding of Option 1. Below are the latest agreements from RF session, it seems clearly indicating “BMRS can only be placed on PCC…”. We may follow the same assumption when defining RRM requirements. Could proponents of Option 2 check if there is different understanding on the RF agreements? 
For core requirements applicability in relation to BMRS location,
•	CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.
•	Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.
Recommendation for 2nd round: Companies are encouraged to check the RF agreements to align the understanding and check if Option 1 is agreeable.
	Company
	Comments

	MTK
	Our understanding on BMRS is the RS configured to the UE for beam management, which implies RLM/BFD/CBD/L1-RSRP procedures in the RRM spec. Not sure if RF have discussed those procedures.  
If Option 1 is true, we should clarify the common understanding in specification that a CBM UE is NOT required to measure the RSs for RLM/BFD/CBD/L1-RSRP on different RF2 bands of a CBM band group, wherein those RSs are overlapped in time domain. 
For example, if 2 SSBs are transmitted on 2 bands, only one SSB can be configured as BM-RS. 

	Ericsson
	We are fine to clarify the RF agreement in spec.

	apple
	Option 1 is better from beam correspondence perspective. The flexibility in option 2 may not end up with an obvious gain over the option 1. 

	QC
	Option 1. Based on the way we have been defining CMB UE RRM/RF requirements, CBM UE is more or less intra-band FR2 CA. Thus, BM resource should be anyone on one CC which has both DL and UL.

	Huawei
	We can agree with option 1 and adding the clarification to align with RF agreements,

	Nokia
	Option 1. We believe it is good to clarify the understanding on the RF agreements. Similar side condition can be also defined when defining RRM requirements. 



Issue 1-2-3B: impact on measurement restriction
· Views after 1st round discussion:
· Option 1: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. (Qualcomm, OPPO, Ericsson, Nokia, Huawei, Apple)
· And RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: (Qualcomm)
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement
· Option 2: Clarify in specification that a CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain. (Mediatek)
· Option 3: Extend the exiting measurement restriction for FR2 intra-band into the bands of FR2 CBM band group. (Mediatek)
· Option 4: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM. (Huawei)
Moderator’s comments: 
Majority companies can go for Option 1. This is understood to be also dependent on the assumption in Issue 1-2-3A. More discussion is needed. 
Recommendation for 2nd round: Continue the discussion in 2nd round.
	Company
	Comments

	MTK
	As Issue 1-2-3A. As compromise, we can go with Option 1 with the clarification
· A CBM UE is NOT required to measure the RSs for RLM/BFD/CBD/L1-RSRP on different FR2 bands of a CBM band group, wherein those RSs are overlapped in time domain.

	Ericsson 
	Option 1

	QC 
	Option 1 as-is. RLM is anyway not for SCell.

	Huawei
	We can agree with option 1.

	Nokia
	We support option 1.
@MTK, if Option 1 in Issue 1-2-3A is agreeable, it means the BM-RSs cannot be configured on both bands. Then “wherein those RSs are overlapped in time domain.” seems not a valid case. We wonder if the addition from MTK is still needed?  



Issue 1-2-4: SCell activation delay 
· Views after 1st round discussion:
Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
· Option 1: Yes. TFirstSSB_MAX + TSMTC_MAX (Mediatek, Qualcomm, Ericsson, Nokia, Huawei)
· Option 2: No (ZTE, OPPO)
Moderator’s comments: 
No companies were against Option 1. So Option 1 can be taken as tentative agreement.
Tentative agreements: 
· The AGC setting time is (TFirstSSB_MAX + TSMTC_MAX).
Recommendations for 2nd round: Please raise any concern if the tentative agreement above is not agreeable.

Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes (ZTE, Nokia, Ericsson, Huawei, Qualcomm)
· Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting are can be clubbed and sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   (Ericsson, Qualcomm, Apple)
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. (Huawei)
· Option 2: No (Mediatek, Qualcomm, Vivo)
· Option 3: To specify the requirement if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (for SP CSI-RS). (MTK)
· FFS whether to specify the requirement if MAC-CEs to activate TCI and CSI reporting are NOT sent along with SCell activation MAC CE.
Similarly, for P CSI-RS, to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are sent along with SCell activation MAC CE. 
· FFS whether to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are NOT sent along with SCell activation MAC CE.
Moderator’s comments: 
There is no consensus on this issue. The controversial question is if NW may send MAC CE at different instances than SCell activation MAC CE. If this can be clarified as the assumption, the FFS part in Option 3 can be dropped hence becomes the same as Option 1. Companies are encouraged to comment this question and check if Option 1a is acceptable.   
Recommendation for 2nd round: Continue the discussion in 2nd round.

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 5ms, if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (MTK)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms (Nokia)
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP). (Huawei)

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 2a: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay] (MTK)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms (Nokia)
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
Recommendation for 2nd round: Continue the discussion in 2nd round.
	Company
	Comments

	MTK
	Issue1-2-4B: We can support Option 1a, conditioning on the MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE
Issue1-2-4C: Support Option 1a
Issue1-2-4D: Support Option 2a, conditioning on the MAC-CEs to activate TCI and RRC configured for the CSI reporting are sent along with SCell activation MAC CE. We’d like to highlight that the TRRC_delay is still needed because the periodic CSI-RS is configured by RRC.  

	Ericsson
	Issue 1-2-4B: option 1a
Issue 1-2-4C: fine with option 1 and option 1a
Issue 1-2-4D: Support option 1. When SCell is added itself, SCell can be configured with periodic CSI reporting. In current requirement, the RRC configuring periodic CSI is added for CSI reporting configuration in unknown SCell case, as there may be a case where NW may configure CSI reporting after L1-RSRP reporting. We think here it is not the case as during SCell addition itself periodic CSI reporting can be configured. Based on this we do not think RRC is needed at SCell activation.   

	QC
	Issue 1-2-4B: Option 1a and Option 2
Issue 1-2-4C: Option 1a and Option 2
Issue 1-2-4D: Option 1 and Option 2

	MTK2
	@ Ericsson on Issue 1-2-4D: as this case is unknown FR2, NW would not know which periodic CSI-RS that UE can receive without any report before SCell activation. 

	Ericsson2
	Since this is CBM UE, we agreed that L1-RSRP report is not needed during SCell activation as gNB can know the beam information. Hence, we think the CSI reporting can be configured at the time of SCell addition itself without waiting for any report from the UE.

	Huawei
	Issue 1-2-4B: Option 1b
The beam assumption for FR2 intra-band can be reused for CBM based FR2 inter-band. Hence, the uncertainty for MAC-CE command to activate SCell TCI can be skipped. However, the uncertainty for CSI reporting is still need for inter-band case.
Issue 1-2-4C: option 4.
Issue 1-2-4D: option 4.

	Nokia
	We agree it is reasonable to set THARQ to zero when no additional MAC CE is needed. But would this enforce restriction on network configuration? We may need consider other cases where we still need keep THARQ.



CRs/TPs comments collection
As the draftCRs are up to open issues discussion, companies can revise the draftCR if there will be any conclusion after 2nd round discussion. The discussion on revised CRs will be triggered by the proponent companies respectively. 
Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 2nd round, list all the identified open issues and tentative agreements or candidate options for next meeting i.e. WF assignment.
	
	Status summary 

	[bookmark: _Hlk93911888]Sub-topic #1-1
	Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Views after 2nd round discussion:
Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· Option 1: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the band where beam management reference resource(s) is not configured. (Vivo, Qualcomm, Huawei, LGE, Nokia, ZTE)
· Option 2: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds X us of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band (Nokia, MTK, Huawei)
· Option 3: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for all the OFDM symbols of the slot in the band where beam management reference resource(s) is not configured. (OPPO)
· Option 4: For each TCI state switch, one symbol performance degradation or interruption is expected. (Mediatek, Nokia)
· Option 5: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, and there are no gaps where data is not received, demodulation [performance degradation] is expected for the last symbol of every [Y] slot, in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4. (Ericsson)
· Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
· Option 6: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last OFDM symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if UE is configured and/or scheduled to receive signals and channels, having different QCL-TypeD sources, in consecutive slots. (Qualcomm)
· Option 7: Specify scheduling restriction for NW driven Rx beam switching. (Apple)
Moderator’s comments: 
Majority of the companies can go to add a note but with different views on the details. One company proposed defining scheduling restriction.  
Most of the companies can agree with the frame structure of the note, could we start from the below for GTW discussion? 
Issue 1-1-1a: Impacted symbols due to performance degradation
· Option x: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for [impacted symbols] in the in the SCells of the other band, where X is defined in Table 7.6.4.
· Option 1: the first or the last symbol of the slot (Vivo, Qualcomm, Huawei, LGE, Nokia, ZTE, MTK)
· Option 2: the last symbol of every [Y] slot (Ericsson)
· Option 3: all the OFDM symbols of the slot (OPPO)
Issue 1-1-1b: Conditions when the performance degradation is expected:
· Option 1: “every slot boundary” where UE may have to change Rx beam due to TCI switch command received from NW or due to search space configuration having different TCI state compared to the preceeding or following slot (QC, MTK)
· Option 2: the last symbol of every [Y] slot (Ericsson)
Issue 1-1-1c: Should it be defined in MRTD table or scheduling restriction? 
· Option 1: Adding a note in MRTD (Vivo, Qualcomm, Huawei, LGE, Nokia, ZTE, MTK, OPPO, Ericsson)
· Option 2: Scheduling restriction (Apple)
Recommendations: Continue the discussion in GTW.  
· Agreement from GTW (Jan.24)
· Performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1) 
· Performance degradation will be specified as a note in MRTD clause
· Option 1: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.
· Option 2: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first symbol of the SCell of the other band, where X is defined in Table 7.6.4.


	
	Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Views after 2nd round discussion:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Huawei, Qualcomm, OPPO, MTK, Ericsson, Huawei, ZTE, Apple)
· Option 2: more clarification is needed (Nokia)
Moderator’s comments: 
Majority of the companies can go for Option 3 (renumbered to Option 1 above). Nokia still had concerns on the scenarios when the additional notes are needed.  
Recommendations: Continue the discussion.

	
	Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
· Views after 2nd round discussion:
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1. (vivo, Mediatek, Nokia, Huawei, OPPO, LGE, ZTE)  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. (Qualcomm, MTK, Apple)
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. (Mediatek, Ericsson, Apple, Nokia)
Moderator’s comments: 
There is no consensus on the options. 
Recommendations: Continue the discussion in next meeting. 

	
	Issue 1-2-1: Interruption requirements
Agreements: 
· The existing Rel-16 interruption requirements of intra-band CA shall be applied irrespective of the value of RTD (for all the RTD values less than MRTD). 

	
	Issue 1-2-2: Scheduling restriction
· Views after 2nd round discussion:
· Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. (Qualcomm, Huawei, OPPO, MTK, ZTE)
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X (Nokia, Apple)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
Moderator’s comments: There is no consensus on the issue. More discussion is needed. 
Recommendations: Continue the discussion in next meeting.

	
	Issue 1-2-3A: assumption of BM-RSs configuration
· Views after 2nd round discussion:
· Option 1: The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured (Qualcomm, Ericsson, Nokia, OPPO, Apple)
· Option 2: No restriction on network to configure measurement RSs on both bands for CBM UEs. (Mediatek, OPPO)
Moderator’s comments: 
Majority companies share the understanding of Option 1. Mediatek asked for clarification on the assumptions in RRM spec. 
Tentative Agreements: 
· The BM-RSs resources are configured only on an FR2 cell where both DL and UL BWPs are configured
•  Adding clarification in RRM spec that BMRS can only be placed on PCC for the DL CA case with a single uplink
With this agreement, the Issue 1-1-1B is not valid and can be concluded as below: 
Issue 1-1-1B: Adding additional note if both bands are configured with BM-RSs: 
Agreements:
· With the agreements on Issue 1-2-3A, this Issue 1-1-1B is not valid and will not be discussed. 

	
	Issue 1-2-3B: impact on measurement restriction
· Views after 2nd round discussion:
· Option 1: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. (Qualcomm, OPPO, Ericsson, Nokia, Huawei, Apple)
· And RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: (Qualcomm)
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement
· Option 2: Clarify in specification that a CBM UE is NOT required to measure the measurement RSs configured in different bands of a CBM band group, wherein those RSs are overlapped in time domain. (Mediatek)
· Option 3: Extend the exiting measurement restriction for FR2 intra-band into the bands of FR2 CBM band group. (Mediatek)
· Option 4: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM. (Huawei)
Moderator’s comments: 
All companies can go for Option 1. 
Agreements: 
· The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, i.e. to not define additional FR2 measurement restriction requirements for CBM UEs assuming the usage of L1-RSRP/SINR measurement/report are limited to BM. 
· RAN4 adds a note of requirement applicability rule that “CBM UE performs RLM, BFD, CBD, only on SpCell and L1-RSRP/SINR measurements only on a serving cell(s) in the same band as SpCell” to the following requirements: 
· 9.5.5.1 Measurement restriction for SSB based L1-RSRP
· 9.5.5.2 Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1 Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2 Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3 Measurement restriction if CSI-IM configured for L1-SINR measurement

	
	Issue1-2-4A: Can AGC settling time be reduced for UE owing to following AGC settling in Pcell/PSCell?
Agreements: 
· The AGC setting time is (TFirstSSB_MAX + TSMTC_MAX).
Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes (ZTE, Nokia, Ericsson, Huawei, Qualcomm)
· Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   (Ericsson, Qualcomm, Apple, MTK)
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. (Huawei)
· Option 2: No (Mediatek, Qualcomm, Vivo)
· Option 3: To specify the requirement if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (for SP CSI-RS). (MTK)
· FFS whether to specify the requirement if MAC-CEs to activate TCI and CSI reporting are NOT sent along with SCell activation MAC CE.
Similarly, for P CSI-RS, to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are sent along with SCell activation MAC CE. 
· FFS whether to specify the requirement if MAC-CEs to activate TCI and the RRC configuration for CSI reporting are NOT sent along with SCell activation MAC CE.

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ +  TFineTiming + 5ms, if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE (MTK)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms (Nokia)
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP). (Huawei)

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Ericsson, Qualcomm)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Mediatek, Qualcomm, OPPO, Apple, ZTE, Apple)
· Option 2a: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay] (MTK)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms (Nokia)
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
Moderator’s comments: 
There is no consensus on Issue 1-2-4B, 1-2-4C and 1-2-4D. 
Recommendation: Continue the discussion.



Topic #2: Inter-band UL CA for IBM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201131
	OPPO
	Proposal 1: RAN4 can consider UE per band/band combination capability of SRS carrier-based switching.
Proposal 2: If proposal 1 was agreed, interruption on the serving cells within FR or band/band groups can be introduced.

	R4-2201375
	Ericsson
	Proposal 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following
· up to 2 UL (or 3 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.

	R4-2201376
	Ericsson
	Draft CR on RRM requirements for FR2 inter-band UL CA for IBM UE

	R4-2201541
	Nokia, Nokia Shanghai Bell
	draftCR on RRM requirements for IBM inter-band FR2 UL CA



Open issues summary
Sub-topic 2-1 RRM requirements for Independent beam management
Sub-topic description: This sub-topic discusses the RRM requirements for IBM in FR2 inter-band UL CA. Please note not all the options are exclusive. Companies can provide their preference on multiple options if applicable. 
Issue 2-1-1 DL interruption at NR SRS carrier based switching
Agreements in RAN4#101-e:
· RRM discontinues the discussion related to NR SRS carrier-based switching in FR2 and wait RF progress.
· Proposals:
· Option 1: RAN4 can consider UE per band/band combination capability of SRS carrier-based switching. (OPPO)
· If Option 1 was agreed, interruption on the serving cells within FR or band/band groups can be introduced.
· Recommended WF
· TBA
	Company
	Comments

	QCXXX
	It was agreed that “RRM discontinues the discussion related to NR SRS carrier-based switching in FR2 and wait RF progress.”
We do not understand what further progress made in RF enables the discussion in RRM.

	OPPO
	The assumption of UE RF architecture for SRS carrier-based switch was discussed in RF sessions, e.g., per band combination. OK to hold the discussion and wait for RF progress

	Ericsson
	Same view as QC.

	Nokia
	Agree with QC.

	Huawei
	We support the agreements in last RAN4 meeting.



Issue 2-1-2 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
· Proposals: 
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: (Ericsson) 
· up to 2 UL (or 3 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Ericsson
	We support option 1 as the IBM is in scope for UL.

	Nokia
	Fine with option 1. It would be helpful to have this capability clarified.

	Huawei
	Do not agree with option 1. There is no need to update.
“inter-band UL CA” means UL on one serving cell is aggregate with UL on another serving cell. It does not means that two UL on the same serving cell.

	Apple
	What 2UL for PCell means?



Companies views’ collection for 1st round 
Open issues 
Moderator’s comments: Companies please provide your comments in the tables below each separate sub-topic summary in section 2.2. 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs.
	CR/TP number
	Comments collection

	R4-2201376
	Company A

	
	Company B

	
	

	R4-2201541
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 2-1-1 DL interruption at NR SRS carrier based switching
· Views after 1st round discussion:
· Option 1: RAN4 can consider UE per band/band combination capability of SRS carrier-based switching. (OPPO)
· If Option 1 was agreed, interruption on the serving cells within FR or band/band groups can be introduced.
· Option 2: Follow previous agreements: RRM discontinues the discussion related to NR SRS carrier-based switching in FR2 and wait RF progress (Qualcomm, OPPO, Ericsson, Nokia, Huawei)
Moderator’s comments: 
Majority view is to not open this issue unless there is any progress in RF session. It is recommended to follow the agreements in previous meetings as below.
RRM discontinues the discussion related to NR SRS carrier-based switching in FR2 and wait RF progress.
Recommendations for 2nd round: Do not open the discussion unless there is any progress in RF session.

	
	Issue 2-1-2 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
· Views after 1st round discussion:
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: (Ericsson, Nokia) 
· up to 2 UL (or 3 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.
· Option 2: disagree with Option 1. (Huawei)
Moderator’s comments: 
There was question about “2UL for PCell”. Please Ericsson clarify what it meant in the proposal.
Recommendations for 2nd round: Continue the discussion in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2201376
	To be revised.
Inter-band UL CA is still under discussion in RF session in [119]. Suggest waiting for RF conclusion before endorsing the draftCR.

	R4-2201541
	To be revised.
Inter-band UL CA is still under discussion in RF session in [119]. Suggest waiting for RF conclusion before endorsing the draftCR.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 2-1-2 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
· Views after 1st round discussion:
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: (Ericsson, Nokia) 
· up to 2 UL (or 3 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.
· Option 2: disagree with Option 1. (Huawei)
Moderator’s comments: 
There was question about “2UL for PCell”. Please Ericsson clarify what it meant in the proposal.
Recommendations for 2nd round: Continue the discussion in 2nd round.
	Company
	Comments

	Ericsson
	I think there is a typo/overlook error. What we wanted to propose is existing requirements can be clarified as applicable per band. Revised option 1 is 
 Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: (Ericsson, Nokia) 
· up to 1 UL (or 2 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.

To answer Huawei’s following question in 1st round.
“inter-band UL CA” means UL on one serving cell is aggregate with UL on another serving cell. It does not means that two UL on the same serving cell.
With existing capability UE can have PCell, one SCell on one band and if NW wants to add another SCell from other band, current requirement will not support as UE has only 1 UL supported with existing requirements. 

	QC
	To our understanding, ‘inter-band + intra-band UL CA’ is not clearly supported by RF requirement yet. However, if the idea of this is just not to preclude the possibility of the so-called ‘inter-band + intra-band FR2 UL CA’, the modifition version from Ericsson is okay with us.

	Huawei
	I have not been persuaded by Ericsson’s reply
Our question is why 2 ULs (not including SUL) can be configured on the same serving cell (PCell or a SCell)? I can agree with that network can add a SCell with UL in another band to the UE for inter-band UL CA case, but not agree with that network will add another UL (not SUL) to an existing serving cell.

	Nokia
	Generally we are fine with the modified version from Ericsson. However, since RF session is still discussing on supporting inter-band UL CA for IBM and no conclusion yet, RRM requirements should have to wait until RF has conclusion. 



CRs/TPs comments collection
As the draftCRs are up to open issues discussion, companies can revise the draftCR if there will be any conclusion after 2nd round discussion. The discussion on revised CRs will be triggered by the proponent companies respectively. 
Summary for 2nd round 
Open issues 
	
	Status summary 

	Sub-topic#1
	Issue 2-1-2 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
· Views after 2nd round discussion:
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band UL CA shall be revised to following: (Ericsson, Nokia, Qualcomm) 
· up to 2 UL (or 3 UL if SUL is configured) in PCell and up to 2 UL (or 3 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL.
· Option 2: disagree with Option 1. (Huawei)
Recommendations: Continue the discussion.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM requirements for FR2 Inter-band DL CA and UL CA
	Nokia
	Pending to discussion.

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201538
	draftCR on MRTD for CBM inter-band FR2 DL CA
	Nokia
	Revised
	Pending on open issues discussion

	R4-2201589

	Timing requirements for inter-band DL CA
	Ericsson
	Revised
	Pending on open issues discussion

	R4-2200929
	Introduction of SCell activation delay requirement for FR2 inter-band CA with common beam management
	Mediatek
	Revised
	Pending on open issues discussion

	R4-2201374

	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE
	Ericsson
	Revised
	Pending on open issues discussion

	R4-2201540

	draftCR on measurement restriction for CBM inter-band FR2 DL CA
	Nokia
	Revised
	Pending on open issues discussion

	R4-2201609

	DraftCR on interruption requirements for FR2 inter-band CA with CBM
	Huawei
	Revised
	Pending on open issues discussion

	R4-2201376
	Draft CR on RRM requirements for FR2 inter-band UL CA for IBM UE
	Ericsson
	Revised
	Pending on RF session progress.

	R4-2201541
	draftCR on RRM requirements for IBM inter-band FR2 UL CA
	Nokia
	Revised
	Pending on RF session progress.



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202581
	WF on RRM requirements for FR2 Inter-band DL CA and UL CA
	Nokia
	Agreeable
	

	R4-2202582
	draftCR on MRTD for CBM inter-band FR2 DL CA
	Nokia
	Postponed
	Pending on GTW issues discussion

	R4-2202583 
	Timing requirements for inter-band DL CA
	Ericsson
	Merged
	Pending on open issues discussion

	R4-2202584
	Introduction of SCell activation delay requirement for FR2 inter-band CA with common beam management
	Mediatek
	Postponed
	Pending on open issues discussion

	R4-2202585
	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE
	Ericsson
	Postponed
	Pending on open issues discussion

	R4-2202586
	draftCR on measurement restriction for CBM inter-band FR2 DL CA
	Nokia
	Postponed
	Pending on open issues discussion

	R4-2202587
	DraftCR on interruption requirements for FR2 inter-band CA with CBM
	Huawei
	Agreeable
	

	R4-2202588
	Draft CR on RRM requirements for FR2 inter-band UL CA for IBM UE
	Ericsson
	Postponed
	Pending on RF session progress.

	R4-2202589
	draftCR on RRM requirements for IBM inter-band FR2 UL CA
	Nokia
	Postponed
	Pending on RF session progress.




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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