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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 10.4.6, 10.4.6.1 and 10.4.6.2 in the agenda. 
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In last RAN4#101bis-e meeting, RAN4 concludes partially on the performance degradation due to network controlled TCI state change. 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 R4-2202581. 
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. Endorse the draft CRs if possible. 
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
14 contributions and 8 draftCRs are submitted/reserved on Topic #1.
	T-doc number
	Company
	Proposals / Observations

	R4-2205868
	Nokia, Nokia Shanghai Bell
	Reserved Draft Big CR on RRM requirements for FR2 Inter-band CA

	R4-2205869
	Nokia, Nokia Shanghai Bell
	draftCR on CBM inter-band FR2 DL CA

	R4-2203860
	Qualcomm Incorporated
	Observation 1: When signals from non-anchor carrier, e.g. SCell, arrives at UE 3usec of MRTD earlier than anchor-carrier’s, e.g. PCell, 31% of the first OFDM symbol (excluding CP) in a slot may not be received by the UE. Due to the ISI and ICI, UE may not be able to decode PDCCH.
Observation 2: When signals from non-anchor carrier, e.g. SCell, arrives at UE 3usec of MRTD later than anchor-carrier’s, e.g. PCell, 29% of the last OFDM symbol (excluding CP) in a slot may not be received by the UE. Due to the ISI and ICI, UE may not be able to decode segmented code block(s) mapped to the last OFDM symbol.
Proposal 1: For the performance degradation due to network driven Rx beam switch i.e. TCI state change, 
· 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 a SCell in a band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4, if the UE is configured with different QCL-TypeD sources in consecutive slots. If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot. The performance degradation is not expected in the bands where multi-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands.

Proposal 2: 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.

Proposal 3: 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.


	R4-2204149
	LG Electronics
	Proposal 1: Specify a unified requirement for performance degradation regardless of Rx beam switch and UE autonomous Rx beam switch.  

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.

Proposal 3: If no agreement on UE Rx beam switch time, consider 200ns for UE Rx beam switch time + 2 x DL timing error for both SCSs of SSB.

	R4-2204182
	MediaTek inc.
	Observation 1: If the timing of PCell is earlier than the timing of SCell, interruption on the last symbol of SCell would occur.
Proposal 1: Demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band. (Option 1)
Observation 2: Even there is no TCI state switch command to change the TCI state, if the “already configured” TCI states are different between symbols, the performance degradation still occurs.
Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot. (Option 1)
Proposal 3: For the UE autonomous Rx beam switching, add a note as Option 1 is more preferred.

	R4-2204271
	OPPO
	Observation 1: The performance degradation should be more predictable for both UE and network.
Proposal 1: For performance degradation due to network driven Rx beam switch, we can compromise to a fixed impacted symbol (e.g., first symbol) of the SCell of the other band under the condition of some restriction on NW driven Rx beam switching. 
Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.
Proposal 3: 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.
Proposal 4: No need to define solutions to reduce/avoid performance degradation. Leave autonomous Rx beam switch to UE implementation.

	R4-2205326
	Huawei, HiSilicon
	Proposal 1: We suggest to use option 1 to clarify the performance degradation due to network driven Rx beam switching.
1. 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.
Proposal 2: We suggest to allow additional performance degradation on a slot when UE is scheduled to apply different QCL assumption within the slot.
Proposal 3: We suggest to use the same note to allow the performance degradation due to both network driven Rx beam switching and UE autonomous Rx beam switching.
Proposal 4: It is suggested to add a note to the MRTD requirements for CBM UE as follows:
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	
	3 note2, note3

	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] 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. 
Note3:	If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.




	R4-2205423
	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. 

Observation 2: Protect the last symbol due to network driven Rx beam switch e.g. TCI state change.
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]  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. 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.

	R4-2205424
	Ericsson
	38.133 draftCR on MRTD/timing requirements for inter-band DL CA

	R4-2205870
	Nokia, Nokia Shanghai Bell
	UE Rx beam switch time
The UE Rx beam switch time is discussed in RF session AI 10.4.2.1.4. 
Case 1: Performance degradation impact due to network driven Rx beam switch i.e. TCI state change
1. Clarification is needed when UE is scheduled to apply different QCL assumptions within a slot due to TCI state change. 
For Case 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 is defined in Table 7.6.4.’
For Case 1, Demodulation performance degradation is expected only after the slot n+ THARQ +   where UE switch it’s Rx beam due to MAC-CE based TCI state change

Case 2: Performance degradation due to UE autonomous Rx beam switch
RAN4 should further discuss how often and when UE autonomous Rx beam switch will happen in option 2&3 based on option 1.
For Case 2 (performance degradation due to UE autonomous Rx beam switch), 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 symbol of the slot in the SCells of the other band.’ where X is defined in Table 7.6.4.
For Case 2 (performance degradation due to UE autonomous Rx beam switch), Additional clarification notes may be needed to consider some performance degradation with a maximum limit.

	R4-2205871
	Nokia, Nokia Shanghai Bell
	draftCR on MRTD for CBM inter-band FR2 DL CA

	R4-2203861
	Qualcomm Incorporated
	Proposal 1: The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands.
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. The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands.
Proposal 3: Unknown SCell activation requirements for CBM based FR2 CA are as bellow:
· If RAN4 agrees MAC-CE to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself,
· In case of Semi-persistent CSI-RS is used for CSI reporting: 
· TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 5ms
· In case of periodic CSI-RS is used for CSI reporting: 
· 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms
· Otherwise,
· 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
· 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)}. 

	R4-2204183
	MediaTek inc.
	Proposal 1: The TCI state indication should not be skipped.
Proposal 2: For FR2 CBM unknown SCell activation, specify the requirement for the case that MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting.
Proposal 3: For FR2 CBM unknown SCell activation, specify the requirement for the case that MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
Proposal 4: If semi-persistent CSI-RS is used for CSI reporting, provided that the MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, then Tactivation_time is: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 2ms.
Proposal 5: If periodic CSI-RS is used for CSI reporting, provided that the MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, then Tactivation_time is: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max{(TFineTiming + 2ms), TRRC_delay}.
Proposal 6: For FR2 CBM unknown SCell activation, clarify 
Proposal 7: When inter-band carrier aggregation in FR2 with CBM is performed, the scheduling restrictions on FR2 serving PCell or PSCell apply to all serving cells in the same band or in the CBM cell group on the symbols that fully or partially overlap with restricted symbols

	R4-2204184
	MediaTek inc.
	draftCR on SCell activation delay requirement for FR2 inter-band CA with common beam management

	R4-2204272
	OPPO
	Observation 1: Whether to define scheduling restrictions depends on the conclusion of performance degradation when RTX > X.
Proposal 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs for RTX < X.
Proposal 2: 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)}

	R4-2205327
	Huawei, HiSilicon
	Proposal 1: It is suggested to define the scheduling restriction requirements for FR2 inter-band CA with CBM regardless of RTD<X or RTD>X, i.e. option 1.
Proposal 2: For CBM UE, the uncertainty time for waiting TCI state activation command of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 3: For CBM UE, the uncertainty time for waiting CSI-RS activation command of the target SCell cannot be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 4: 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  + max(TFineTiming + 2ms, THARQ + 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 {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.


Proposal 5: It is suggested to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA.
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.

	R4-2205328
	Huawei, HiSilicon
	DraftCR on applicability rules for FR2 inter-band CA with CBM

	R4-2205657
	Apple
	Observation: When MRTD is not small enough, the impact of Rx beam switch is not just performance degradation. Instead, it will result in the failure detection of the whole symbol. Consequently, it will further result in failing to detect the whole slot.
· This is a completely different situation from the MRTD in intra-frequency NC CA case in section 7.6.4
Proposal 1: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough.
Proposal 2:
When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
Proposal 3: 
When there is no PCell and PSCell, the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.

	R4-2205830
	Ericsson
	Proposal 1: RAN4 to agree that the existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CBM UEs, and do not differentiate between RTD < X and RTD > X.
Proposal 2: RAN4 to agree that MAC-CE to activate TCI and semi-persistent CSI is 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 3: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements.
Proposal 4: SCell activation delay (Tactivation_time) for Semi-persistent CSI and periodic CSI reporting is 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + TFineTiming + 2ms.

	R4-2205831
	Ericsson
	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE

	R4-2205872
	Nokia, Nokia Shanghai Bell
	Scheduling restrictions:
Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X.
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
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 + Trs + THARQ + 2ms
Periodic CSI-RS is used for CSI reporting: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 5ms

	R4-2205873
	Nokia, Nokia Shanghai Bell
	draftCR on measurement restriction for CBM inter-band FR2 DL CA



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.
Agreement on RAN4#101bis-e 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 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Proposals: 
· 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. (Qualcomm, LG, Mediatek, OPPO, Huawei, Nokia)
· 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. (LG)
· 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, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  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. 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.
· 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.
· Recommended WF: 
	Company
	Comments

	QualcommXXX
	We support Option 1.
As presented in our contribution R4-2203860, if we want to protect the first OFDM symbol of the SCell even when a slot boundary of non-anchor carrier (SCell in the figure) is ahead of that of anchor carrier (PCell in the figure), UE Rx beam switching time should be advanced as illustrated in the figure below. In such a case, the last OFDM symbol of the PCell will be distorted. (There was a typo in the contribution, so the title of the figure is corrected below) In summary, when reception time different exceeds [X], an ideal demodulation performance on either first or last symbol of slot cannot be expected. And UE in general should protect PCell from ISI/ICI.

Figure 1-B. A timeline diagram of FR2 inter-band CA for CBM UE when a slot boundary of non-anchor carrier is ahead of that of non-anchor carrier and the non-anchor carrier is protected from ISI/ICI


	MTK
	Support Option 1, because the Scell could come earlier or later than the SpCell.  
Have concern on Option 3 because it restricts RX beam behavior in certain region and need additional signaling. 

	Huawei
	Support option 1.
BM-RSs are assumed to be configured in the band with SpCell. So, UE usually performs beam switching according to the timing of the band with SpCell. Whether the impacted symbol is last symbol or the first symbol depends on the timing of other band is earlier or later than timing of the band with SpCell.

	Apple
	It seems our proposals in R4-2205657 are somehow completely missed.

When MRTD is not small enough the impact of Rx beam switch is not just performance degradation. Instead, it will result in the failure detection of the whole symbol. Consequently, it will further result in failing to detect the whole slot.
This is not comparable to the impact of MRTD for intra-band NC CA as illustrated in the following two figures. 

Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough.
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	OPPO
	We are fine with option1, but also agree with Apple to introduce some scheduling restriction accordingly. When Rx switch happens, UE may miss 1 symbol for either PDCCH or PDSCH. In the worst scenario, UE may fail to successfully decode the whole PDCCH or PDSCH.  Thus, symbol level impact is only available by defining the network scheduling restriction. Otherwise, slot level interruption could happen. To move forward, we can compromise to only one fixed symbol impacted under the condition of some restriction on NW driven Rx beam switching. In this case, the performance degradation could be more predictable for both UE and network.

	Ericsson
	Support option 1, with addition:
 “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 first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.”
The intention is to accept performance degradation if RTD < [X] only as last resort, when UE has no other opportunities to safely switch UE RX beam.
Further comments:
We agree with Apple that first symbol should be protected and we can discuss a schedule restriction.
If we assume that UE RX beam switching follows slot boundary we can impose a schedule restriction of last symbol for CBM UE. At SCS = 120 kHz that would add another 8.92 µs and any +3 µs or -3 µs Receive Time Difference (RTD) would be absorbed. For lower SCS = 60 kHz, even more margin would be offered.

	Nokia
	We support option 1. As the TCI state is network controlled with strict timing and not left for UE implementation any UE performance degradation can be well defined in time and only allowed when a TCI state change is requested by the network. And such impact is limited to 1 symbol which will be the first symbol or the last symbol of the SCell in the band not configured BM-RS and after the switch.

	ZTE
	We support option 1.



Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Proposals:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Qualcomm, Mediatek, OPPO, Huawei)
· Option 2: More clarification is needed when UE is scheduled to apply different QCL assumptions within a slot due to TCI state change. (Nokia)
· Recommended WF:  Mediatek indicates the network driven Rx beam switch includes 2 cases and both need to be captured. This issue intends to address Case 1-2.  Could proponents of Option 1 clarify when Case 1-2 would happen? 
· Case 1-1: TCI state switch, as specified in clause 8.10, TS38.133
· Case 1-2: Different QCL assumptions of symbols within a slot
	Company
	Comments

	QualcommXXX
	Support Option 1. We are not sure if we can and need to further specify when UE exactly switches Rx beam to apply different QCL assumptions with a symbol level granularity because Option 1 already says ‘within a slot’. To answer Moderator’s question, one simple example is when UE is configured with multiple search spaces having different QCL sources or UE is required to, in the same slot, monitor PDCCH candidates and receive PDSCH scheduled by another PDCCH detected in a previous slot and the PDCCH and PDSCH have different QCL sources.

	MTK
	Support Option 1, and Case 1-2 is allowed for NW implementation according RAN1 spec.   

	Huawei
	Support option 1.
Usually PDCCH and PDSCH in the same slot can be assumed to have the same TCI state. However, based on the signaling design, TCI state of PDCCH and TCI state of PDSCH are indicated by separate signaling. It does not exclude the case that the TCI states of PDCCH and PDSCH in the same slot can be different.

	Apple
	We concern that “performance degradation” is too vague and not a technical term in RAN4 spec. It has been used too much under this feature. In case 1-2, since beam switch can happen anywhere during the slot, it should assume a slot level interruption for all CC in the CBM.

	OPPO
	Support option 1. How to quantify or define the performance degradation can be further clarified, or left to UE implementation.

	Nokia
	Option 2.
We would like to ask for more clarification on option 1. When will UE be scheduled to apply different QCL-typeD assumptions within a slot? Does “scheduled” mean the DCI-based TCI state change or some RRC configuration? 
In last meeting this issue was raised mainly for the case for PDCCH-to-PDSCH configured with different QCL-Type D sources within a slot. For case 1-1, we assume it means DCI based TCI state change and it should have been covered in the issue 1-1-1. For case 1-2, which will trigger the UE Rx beam switch? 



Issue 1-1-1B: Conditions when/where the performance degradation in Issue 1-1-1 (case 1) is expected:
· Proposals:
· Option 1: Demodulation performance degradation is expected only after the slot n+ THARQ +   where UE switch it’s Rx beam due to MAC-CE based TCI state change (Nokia)
· Option 2: When there are no gaps where data is not received (Ericsson)
· Option 3: The performance degradation is not expected in the bands where multi-receiver architecture based CBM DL CA is used, if defined by RF group. (Qualcomm)
· Recommended WF: Some companies further identify the conditions when/where the performance degradation discussed in Issue 1-1-1 is expected. The options are not exclusive to each other. It is encouraged to comment on the each of the conditions. 
	Company
	Comments

	QualcommXXX
	Option 2 is to us obvious because UE is not expected to receive anything other than measurement resources within a gap.
For Option 1, the note the group is discussing is not a real scheduling restriction, we don’t think the requirements need to go into that level of details which may need if the spec defines an explicit scheduling restriction rule.
For Option 3, ‘multi-receiver architecture’, which may be seen as a more advanced beamforming receiver than IBM in a sense that the UE can derive a suitable beam coefficients for one band based on a beam reference resource received in the other band and apply the beam coefficients on different bands independently in the time domain, is under discussion in RF room. If the architecture is adopted, many issues that arise when RTD > [X] can be easily resolved without much restriction.

	MTK
	Option1:  For MAC-CE based TCI, fine with Option 1. However, should we also specify the case for  DCI-based TCI and RRC-based TCI switch?
Option2:   It is not wrong but could be redundant to be specified in the spec.
Option3:   Not clear on how NW would know which RF architecture is using by UE, will it be UE capability introduced? Otherwise, the NW would not know whether the degradation is expected or not. 

	Huawei
	For option 1, we suggest to use the same notes to clarify the demodulation performance degradation due to beam switching, including network driven and UE autonomous. There is no need to limit the performance degradation during TCI state change delay.
For option 2, it is not clear what the gap refers to.
For option 3, it should be clarified whether the UE with “multi-receiver architecture based CBM DL CA” still needs to perform beam switching on different bands simultaneously or not. If it is still assumed to perform beam switching simultaneously on different bands, then the performance degradation should be allowed.

	Apple
	For option 1, why it is different from MACCE based TCI state switch delay? Based on the current spec, Rx beam switch should occur at the first slot after TCI state switch delay.
Option 2 is not clear for us either. Why it is related to gap?
Option 3 should be held until RF work is finished.

	Ericsson
	We think option 2 is relevant (even if obvious) and we have updated option 1 from issue 1-1-1 accordingly.

	Nokia
	We do not necessarily see these as options – at least not exclusive options.
Option 1: For the network driven beam change (TCI state change) we believe option 1 clarification is according to and aligned with the current requirements:
The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  .
This will ensure that network is aware of any potential location of a switch impact on performance.
Option 2: this condition means that degradation is only allowed if UE is not having ‘silent’ periods in the data reception? This could be a bit problematic if this used with network controlled (TCI) switch as we have defined requirements for the UE switch. But for UE autonomous it would improve the possible degradation.
Option 3: This seems to be a condition as well stating when the degradations may not happen. This seems to depend on RF agreements. 
One question to Qualcomm: our understanding is that the network will not be aware of the UE architecture – is your view that the network knows if the UE is a multi-receiver architecture UE?



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.  (LG, Mediatek, Huawei, Ericsson, Nokia)
· Option 1a: Additional clarification notes may be needed to consider some performance degradation with a maximum limit (Nokia)
· 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, OPPO)
· 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. 
· Recommended WF: There is no explicit proposal on Option 3, but some companies are open to discuss it. Hence Option 3 is kept for further discussion. 
	Company
	Comments

	QualcommXXX
	We had been originally one of proponents of Option 3, however, we changed our position because we realized that it would be almost impossible to specify ‘how often and how much’ which is really dependent on UE implementation and test environment in terms of UE rotation speed. In any case, as it won’t be tested given the current OTA testability issue, we don’t support Option 1 and Option 3 although we agree UE performance will be adversely affected by UE autonomous Rx beam switch when the UE rotates.

	MTK
	We support Option 1 and Option 2.

	Huawei
	Support option 1 and option 2.
We suggest to use the same note to clarify the demodulation performance degradation due to beam switching regardless of network driven and UE autonomous.

	Apple
	We support option 2. 

	OPPO
	Support Option 2. 

	Ericsson
	Option 1 with following additon
 “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 first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.”

	Nokia
	We support option 1 and option 1a. since it is hard to evaluate how often and when UE autonomous Rx beam switch will be performed, we could consider a maximum limit on performance degradation for case 2. 
Our understanding is that the UE autonomous beam switching is triggered based on the UE measurements of BM-RS and hence it can be assumed that switching would happen when UE has new measurements available. With such assumption we may define an upper limit of performance degradation allowed based on a maximum number of symbols or slots within a BM-RS periodicity. This provides certain performance requirements while allowing the flexibility of UE implementation. 

	ZTE
	Support option 1.



Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Candidate options: 
· 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)
· Recommended WF:  
	Company
	Comments

	QualcommXXX
	Support Option 1. We do not want to specify any restriction on UE beam management and behavior.

	MTK
	Support Option 1

	Huawei
	Support option 1.
Whether/how to reduce the performance degradation is left to UE implementation.

	Apple
	OK with Option 1

	OPPO
	Support option 1.

	Ericsson
	We agree with Apple (Apple’e comment regarding issue 1-1-1) that first symbol should be protected and we can discuss a schedule restriction.
If we assume that UE RX beam switching follows slot boundary we can impose a schedule restriction of last symbol for CBM UE. At SCS = 120 kHz that would add another 8.92 µs and any +3 µs or -3 µs Receive Time Difference (RTD) would be absorbed. For lower SCS = 60 kHz, even more margin would be offered.

	Nokia
	We can support option 1 but we prefer to an upper limitation of the amount of autonomous UE beam switches. As commented also in earlier meetings, we do not expect that UE autonomous beam switches happens arbitrarily at any time, but instead, it would be based on BM RS measurements.



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)
· X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data. 
· Option 2: (UE Rx beam switch time + 2 x DL timing error) is 200ns for both 60kHz and 120kHz (LG)
· X = CP – 200us. 
· Recommended WF:  It was agreed 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

	XXXApple
	Slightly prefer to option 1. 

	Ericsson
	Option 1

	Nokia
	we support option 1
Question to Option 2: is it supposed to be X = CP – 200ns



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: 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, Mediatek, Huawei, Ericsson)
· Option 1a: 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. The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands. (Qualcomm)
· Option 1b: When inter-band carrier aggregation in FR2 with CBM is performed, the scheduling restrictions on FR2 serving PCell or PSCell apply to all serving cells in the same band or in the CBM cell group on the symbols that fully or partially overlap with restricted symbols (Mediatek)
· Option 2: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs for RTX < X (OPPO, Nokia)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
· Option 3: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough (Apple)
· When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
· On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
· When there is no PCell and PSCell, the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
· Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.
· Recommended WF
· Proponents of Option 2 have concerns that more symbols may be impacted in case of RTD > X. Comments are welcome on the impact to scheduling restriction. It is also encouraged to check the additions in Option 1a and 1b.    
· On Option 3, is the intention to replace the note being agreed in Issue 1-1-1, or to add additional scheduling restriction? 
	Company
	Comments

	QualcommXXX
	We support Option 1 and 1a.
“The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands” is added in case ‘multi-receiver architecture’ is introduced by RF session for CMB FR2 CA. The ‘multi-receiver architecture’ under discussion in RF room is a receiver architecture that is expected to be very similar with IBM in a sense that UE beam switching on different bands can be independently carried out in the time domain not causing interruptions across bands.

	MTK
	We support Option 1 and 1b.
To our understanding, 1a additionally adds a condition for “single-receiver architecture”. Option 1b provides an example on how to extend the exiting requirement to cover CMB case. 

	Huawei
	We support option 1 and option 1b.

	Apple
	Option 3 is not intended for this topic. It is actually for the sub-topic 1-1-1
Among, option 1 and 2, we prefer to option 2. 

	OPPO
	Prefer option 2. The existing FR2 intra-band CA measurement restriction requirements can be considered for RTD < X. But for RTD > X, additional one symbol of scheduling restriction may be needed for some of CC. This will depend on the conclusion of performance degradation for RTX > X. 

	Ericsson
	We support option 1

	Nokia
	We support option 2. 
Different from intra-band FR2 CA, there is concern that additional symbols will be impacted when RTD exceeds the threshold X for inter-band FR2 CA with CBM. We wonder if the network would still schedule the UEs on those impacted symbols, from network point of view, the additional symbols being impacted need to be prohibited from scheduling.

	ZTE
	Support option 1.




Issue 1-2-2: 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
Agreements at RAN4#101bis-e meeting: 
· The AGC setting time is (TFirstSSB_MAX + TSMTC_MAX).

Issue1-2-2A: Time uncertainty due to TCI state indication
· Proposals:
· Option 1: The time uncertainty due to TCI state indication on SCell can be skipped.
· Option 1a: RAN4 to agree that MAC-CE to activate TCI 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)
· Option 1b: For CBM UE, the uncertainty time for waiting TCI state activation command of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2. (Huawei)
· Option 1c: The TCI state indication should not be skipped but can define the requirements only for the case that (Mediatek):
·  MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting. 
· MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
· Option 2: The time uncertainty due to TCI state indication on SCell CANNOT be skipped. (OPPO)
· The TCI state indication and CSI reporting cannot be skipped when MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself.
· Recommended WF: 
Despites of slightly different texts, it is understood option 1a,1b,1c propose that the time uncertainty due to TCI indication is not needed for activating the SCell. The discussion on Option 1 and 2 are encouraged.
	Company
	Comments

	QualcommXXX
	Support Option 1a and 1c. To us, Option 1c includes more precise text.

	MTK
	Support Option 1a and 1c.

	Huawei
	We support option 1 and 1b.
Based on the definition of CBM, UE with CBM capability selects its DL Rx beam(s) for all CCs in all configured bands based on BM measurements on one single CC, which means that UE use the same Rx beam to receive signals for all CCs. Hence, the TCI state of target SCell can be assumed to be same as that for SpCell, there is no need to wait TCI indication on SCell. We also suggest to add the applicability that UE assumes signals from all serving cells to be QCL-TypeD on one symbol in FR2 band pair with CBM capability.
Option 1a and option 1c means that UE still need a TCI indication on SCell, which implies that Rx beam for SCell can be different with that for SpCell. However, it will conflict with the definition of CBM.

	Ericsson
	Option 1a. 
Though UE receives common beam with single/same TCI state, we think it is possible for NW to configure same TCI state IE in the RRC message if all CC.  

	Nokia
	It is not clear why there would be a need to activate any TCI state on the SCell in the other band than where the BM-RS is configured. TCI state is for indicating which BM RS to be used but the UE shall not measure BM-RS in the SCell in the other band. Spatial settings are given by the band in which the BM-RS is present and will not change due to SCell activation.



Issue1-2-2B: Time uncertainty due to activation of CSI reporting (for SP-CSI reporting) and RRC configuration of CSI reporting (for periodic CSI reporting)
· Proposals:
· Option 1: The time uncertainty due to activation/configuration of CSI reporting on SCell can be skipped.
· Option 1a: RAN4 to agree that MAC-CE to activate 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, Nokia)
· Option 1b: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements. (Ericsson)
· Option 1c: Define the requirements only for the case that (Mediatek):
·  MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting. 
· MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
· Option 2: The uncertainty time for waiting CSI-RS activation command of the target SCell CANNOT be skipped for defining the SCell activation delay for unknown target SCell in case 2 (Huawei, OPPO)
· Recommended WF: 
Despites of slightly different texts, it is understood option 1a,1b,1c propose that the time uncertainty due to TCI indication is not needed for activating/configuring the CSI reporting. The discussion on Option 1 and 2 are encouraged.
	Company
	Comments

	QualcommXXX
	We are not sure if this is really about CSI report activation or CSI-RS resource set activation.

	MTK
	Is Option 1a for the case that semi-penitent CSI-RS is used for CSI reporting? 
Support Option 1c, and open for Option 2.

	Huawei
	For semi-persistent CSI-RS, the uncertainty time for waiting CSI-RS activation command cannot be skipped.
For periodic CSI-RS, the uncertainty time for waiting RRC configuration for TCI of periodic CSI-RS for CQI can be skipped.

	Ericsson
	To MTK: Yes, option 1a is for semi-persistent CSI command.
In legacy SCell activation requirements, for unknown SCells, based on L1-RSRP report during SCell activation procedure, NW schedules MAC CE for semi-persistent CSI after SCell activation command and L1-RSRP report. In this case, since the CSI-RS resources can be based on the beam information sent by UE using L1-RSRP report, NW may send it after L1-RSRP report. Similarly for periodic reporting different RRC message may need to be be sent by NW based on L1-RSRP reporting received during SCell activation procedure.  
Unlike legacy SCell activation procedure, since there is no L1-RSRP report involved after reception of SCell activation command, and during SCell activation, NW knows beam information at the time of sending RRC reconfiguration itself. 
For semi-persistent CSI, since beam information is already known, NW can send MAC command to activate semi-persistent CSI along with SCell activation command. 
For periodic CSI reporting, since beam information is known, during RRC reconfiguration itself, CSI-RS resources are conveyed, and their activation and reporting will takes place as soon as UE receive SCell activation command. Hence, there is no need of separate RRC command to activate CSI resources and CSI reporting.      

	Nokia
	options 1a and 1b.
As the beam management is based on the BMRS on PCell, the network is able to activate the SP-CSI resources together with the SCell activation command hence there is no time uncertainty due to SP/P CSI activation. 



Issue1-2-2C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Mediatek, Qualcomm, Ericsson)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 2ms (Nokia) 
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + max(TFineTiming + 2ms, THARQ + Tuncertainty_SP). (Huawei)
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (OPPO, Qualcomm)
· Recommended WF: The text proposal depends on the conclusion in Issue 1-2-4A and 1-2-4B. But even with common views on Issue 1-2-4A and 1-2-4B, there are still difference on the text proposals. The comments are welcome.
	Company
	Comments

	QualcommXXX
	Option 1 if Option 1c is agreed in Issue1-2-2A.

	MTK
	
Whether to remove Tuncertainty_MAC, depending on Issue 1-2-2A.
Whether to remove Tuncertainty_SP, depending on Issue 1-2-2B. 

Option 1, assuming Option 1c is agreed in Issue 1-2-2A and Option 1a/b/c is agreed in issue 1-2-2B.
One clarification on Option 3, what’s the reason the “8*Trs  ” would be needed in this CBM case?

	Huawei
	We support option 4, which is modified as: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs  + max(TFineTiming + 2ms, Tuncertainty_SP)

	Ericsson
	Option 1 based on comments provided for previous issue

	Nokia
	Option 2, and Option 1
For Option 3 and Option 4, we don’t think Tuncertainty_SP is needed. As the beam management is based on the BMRS on PCell, the network is able to activate the SP-CSI resources together with the SCell activation command hence there is no time uncertainty due to SP CSI activation.   




Issue1-2-2D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Qualcomm, Ericsson)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max{(TFineTiming + 2ms), TRRC_delay} (Mediatek)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 5ms (Nokia)
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
· Option5: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (OPPO, Qualcomm)
· Recommended WF: The text proposal depends on the conclusion in Issue 1-2-4A and 1-2-4B. But even with common views on Issue 1-2-4A and 1-2-4B, there are still difference on the text proposals. The comments are welcome.
	Company
	Comments

	QualcommXXX
	Option 2 if Option 1c is agreed in Issue1-2-2A.

	MTK
	Depending on Issue 1-2-2B. Option 1, if Option 1a/b/c of issue 1-2-2B is agreed, because it means Tuncertainty_RRC can be removed. 
One clarification on Option 3, what’s the reason the “8*Trs  ” would be needed in this CBM case?

	Huawei
	We can agree with option 1, based on the assumptions that same QCL assumptions are applied for all CCs on one symbol.

	Ericsson
	Option 1.

	Nokia
	option 3 and also Option 1.



Issue 1-2-3: RSs of SCell being activated
· Proposals: 
· Option1: For FR2 CBM unknown SCell activation, clarify the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on the same band as SpCell. (Mediatek)
· Recommended WF: TBD
	Company
	Comments

	QualcommXXX
	Agree with Option 1.

	MTK
	Support Option 1.

	Huawei
	Generally we can agree with option 1.

	Ericsson
	Agree with option 1

	Nokia
	Option 1 is not clear. 
However, we assume the scenario is activation of an SCell in the band where there is not BM-RS?
If this is the case, the only option for the UE is to use the same spatial setting due to the fact that we are discussing CBM. Hence, assumption is that the UE is only tracking BM-RS and performing BM based in BM-RS in one band.



Issue1-2-4: Applicability
· Proposals: 
· Option 1: to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA. (Huawei)
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.
· Recommended WF: TBD
	Company
	Comments

	QualcommXXX
	Agree with Option 1. For the first bullet, however, ‘QCL’ may need to be clarified further whether it is all QCL types or only QCL type-D.

	Huawei
	We support option 1, and we are also fine to further refine the wording.

	Ericsson
	Agree with option 1 

	Nokia
	The proposal is not clear to us.
As explained in Issue 1-2-3 there is no BM in the other band and the UE can only assume using the same spatial settings in both bands.
It is not clear why there is a need for special rules regarding RLM/BFD and CBD for inter-band CA when using CBM?




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

	R4-2205869 (draftCR on CBM assumption)
	Huawei: this CR can be merged into R4-2205328

	R4-2205424
(draftCR on MRTD) 
	Huawei: this CR can be merged into R4-2205424Company A

	
	Nokia: still under discussionCompany B

	
	

	R4-2205871
(draftCR on MRTD)
	Huawei: need to be updated according to the conclusions on sub-topic 1-1.Company A

	
	Nokia: still under discussionCompany B

	
	

	R4-2204184
(draftCR on SCell activation)
	Huawei: need to be updated according to the conclusions on issues 1-2-3c and 1-2-3D.

	
	Nokia: still under discussion

	R4-2205328
(DraftCR on applicability)
	

	R4-2205831
(draftCR on scheduling restriction)
	Nokia: still under discussion

	R4-2205873
(draftCR on measurement restriction)
	Huawei: as we suggest in issue 1-2-5, we prefer to capture the common assumptions of CBM based FR2 inter-band CA into applicability rules.



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 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Views after 1st round discussion:
· 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. (Qualcomm, LG, Mediatek, OPPO, Huawei, Nokia, ZTE)
· Option 1a: 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 first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.” (Ericsson)
· 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. (LG)
· 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, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  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. 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.
· 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.
· Option 2: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough (Apple)
· When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
· On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
· When there is no PCell and PSCell, the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
· Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.
Moderator’s comments: Majority of the companies can go for Option 1. Ericsson proposed some addition on top of Option 1, hence Option 1a is added for further discussion. 
Regarding to Apple’s proposal (now added in Option 2), I understood we have agreed to define the performance degradation as a note in RAN4#101bis-e meeting (cited below). It would be good if we can move forward on the discussion based on the agreements. 
Agreement on 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.
Recommendations for 2nd round: Continue on the discussion in 2nd round. This will be recommended for GTW discussion.

	
	Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Views after 1st round discussion:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Qualcomm, Mediatek, OPPO, Huawei, MTK)
· Option 2: More clarification is needed when UE is scheduled to apply different QCL assumptions within a slot due to TCI state change. (Nokia)
· Option 3: It should assume a slot level interruption for all CC in the CBM. (Apple)
Moderator’s comments: Majority of the companies supports Option 1. QC explained this may happen e.g. in following cases:
· When UE is configured with multiple search spaces having different QCL sources or UE
· UE is required to, in the same slot, monitor PDCCH candidates and receive PDSCH scheduled by another PDCCH detected in a previous slot and the PDCCH and PDSCH have different QCL sources.
Tentative agreements: 
Agree with the principle in Option 1 and further work on the wording to make it clear.   
Recommendations for 2nd round: Confirm on the tentative agreement and further work on the wording of the note.


	
	Issue 1-1-1B: Conditions when/where the performance degradation in Issue 1-1-1 (case 1) is expected:
Moderator’s comments: There are no consensus on these options. The proponent companies of each option are encouraged to clarify the motivation and answer the questions in 1st round comments. 
Recommendations for 2nd round: Continue the discussion in 2nd round.   


	
	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.  (LG, Mediatek, Huawei, Ericsson, Nokia)
· Option 1a: Additional clarification notes may be needed to consider some performance degradation with a maximum limit (Nokia)
· 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, OPPO, MediateK, Apple, Huawei)
· 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. 
Moderator’s comments: There are no consensus on this issue. This will be recommended for GTW discussion. 
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, OPPO, Nokia)
· Option 1a: prefer an upper limitation of the amount of autonomous UE beam switches (Nokia)
· 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: First symbol should be protected and we can discuss a schedule restriction (Ericsson)
Moderator’s comments: Majority companies prefer Option 1. Considering R17 timeline, could we agree on Option 1 in Rel17? The optimizations to further reduce the performance degradation may be considered in later releases. 
Recommendations for 2nd round: Check if Option 1 is agreeable considering R17 timeframe. The optimizations to further reduce the performance degradation may be considered in later releases.


	
	Issue 1-1-4: Assumed UE Rx beam switch time:
Moderator’s comments: RF session agreed on the UE Rx beam switch delay below. It is recommended to follow RF conclusion and assume 200ns for Rx beam switch time.
Agreement: For CBM, Rx beam switch value is 200ns.
Agreements: Follow RF conclusion on UE Rx beam switch time: 
· For CBM, Rx beam switch value is 200ns.
Recommendations for 2nd round: This issue is closed.


	
	Issue 1-2-1: 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, Mediatek, Huawei, Ericsson)
· Option 1a: 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. The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands. (Qualcomm)
· Option 1b: When inter-band carrier aggregation in FR2 with CBM is performed, the scheduling restrictions on FR2 serving PCell or PSCell apply to all serving cells in the same band or in the CBM cell group on the symbols that fully or partially overlap with restricted symbols (Mediatek, Huawei)
· Option 2: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs for RTX < X (OPPO, Nokia, Apple)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
Moderator’s comments: There is no consensus.  
Recommendations for 2nd round: Continue the discussion in 2nd round. 


	
	Issue 1-2-2: SCell activation delay 
Issue1-2-2A: Time uncertainty due to TCI state indication
· Views after 1st round discussion:
· Option 1: The time uncertainty due to TCI state indication on SCell can be skipped. (Huawei)
· Option 1a: RAN4 to agree that MAC-CE to activate TCI 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, MTK)
· Option 1b: For CBM UE, the uncertainty time for waiting TCI state activation command of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2. (Huawei)
· Option 1c: The TCI state indication should not be skipped but can define the requirements only for the case that (Mediatek, Qualcomm):
·  MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting. 
· MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
· Option 1d: The TCI state of target SCell can be assumed to be same as that for SpCell, there is no need to wait TCI indication on SCell (Huawei, Nokia)
· Option 2: The time uncertainty due to TCI state indication on SCell CANNOT be skipped. (OPPO)
· The TCI state indication and CSI reporting cannot be skipped when MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself.
Moderator’s comments: All companies agree the time uncertainty can be skipped, but there are different understanding if the TCI state indication needs to be sent. It is recommended to agree on Option 1, and companies can continue the discussion on Option 1a vs. Option 1d. 
Tentative agreements:
· The time uncertainty due to TCI state indication on SCell can be skipped:
·  Option 1: RAN4 to agree that MAC-CE to activate TCI 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, MTK)
· Option 2: The TCI state of target SCell can be assumed to be same as that for SpCell, there is no need to wait TCI indication on SCell (Huawei, Nokia)
Recommendations for 2nd round: Please check if the tentative agreement is agreeable. And continue the discussion on Option 1 and Option 2 above in 2nd round. 
 

	
	Issue1-2-2B: Time uncertainty due to activation of CSI reporting (for SP-CSI reporting) and RRC configuration of CSI reporting (for periodic CSI reporting)
· Views after 1st round discussion:
· Option 1: The time uncertainty due to activation/configuration of CSI reporting on SCell can be skipped.
· Option 1a: RAN4 to agree that MAC-CE to activate 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, Nokia)
· Option 1b: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements. (Ericsson, Nokia)
· Option 1c: Define the requirements only for the case that (Mediatek):
·  MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting. 
· MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
· Option 2: The uncertainty time for waiting CSI-RS activation command of the target SCell CANNOT be skipped for defining the SCell activation delay for unknown target SCell in case 2 (Huawei, OPPO)
· For semi-persistent CSI-RS, the uncertainty time for waiting CSI-RS activation command cannot be skipped.
· For periodic CSI-RS, the uncertainty time for waiting RRC configuration for TCI of periodic CSI-RS for CQI can be skipped.
Moderator’s comments: There is no consensus.  
Recommendations for 2nd round: Continue the discussion in 2nd round. 


	
	Issue1-2-2C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Views after 1st round discussion:
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Mediatek, Qualcomm, Ericsson)
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 2ms (Nokia) 
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + max(TFineTiming + 2ms, THARQ + Tuncertainty_SP). (Huawei)
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). (OPPO, Qualcomm)
Moderator’s comments: This issue depends on the conclusion in Issue 1-2-2A and 1-2-2B. It is suggested to focus on Issue 1-2-2A and 1-2-2B discussion. 
Recommendations for 2nd round: Focus on Issue 1-2-2A and 1-2-2B, and come to this if there is any conclusion on Issue 1-2-2A and 1-2-2B. 

	
	Issue1-2-2D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Views after 1st round discussion:
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms (Qualcomm, Ericsson)
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max{(TFineTiming + 2ms), TRRC_delay} (Mediatek)
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 5ms (Nokia)
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (Huawei)
· Option5: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. (OPPO, Qualcomm)
Moderator’s comments: This issue depends on the conclusion in Issue 1-2-2A and 1-2-2B. It is suggested to focus on Issue 1-2-2A and 1-2-2B discussion. 
Recommendations for 2nd round: Focus on Issue 1-2-2A and 1-2-2B, and come to this if there is any conclusion on Issue 1-2-2A and 1-2-2B.

	
	Issue 1-2-3: RSs of SCell being activated
· Views after 1st round discussion:
· Option1: For FR2 CBM unknown SCell activation, clarify the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on the same band as SpCell. (Mediatek, Qualcomm, Huawei, Ericsson)
· Option 2: Option 1 is not clear. (Nokia)
Moderator’s comments: Nokia was asking for clarification on Option 1. 
Recommendations for 2nd round: Continue the discussion in 2nd round. 

	
	Issue1-2-4: Applicability
· Views after 1st round discussion:
· Option 1: to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA. (Huawei, Qualcomm, Ericsson)
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.
· Option 2: Option 1 is not clear. (Nokia)
Moderator’s comments: Nokia was asking for clarification on Option 1. 
Recommendations 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  

	R4-2205869 
	To be revised
Section 3.6.x is merged to R4-2205328. The leftover is kept in this CR.

	R4-2205424
	Merged to R4-2205871
Following the agreed work split

	R4-2205871
	To be revised 
Pending on the open issues discussion

	R4-2204184
	To be revised 
Pending on the open issues discussion

	R4-2205328
	To be Revised
Merging section 3.6.x of R4-2205869 into this CR. 

	R4-2205831
	To be revised 
Pending on the open issues discussion

	R4-2205873
	To be revised 
The 1st round comments need to be addressed



Discussion on 2nd round (if applicable)
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:
· Option 1: Adding a note “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”. (Qualcomm, LG, Mediatek, OPPO, Huawei, Nokia, ZTE)
· Option 1a: Adding a note “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 first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.” (Ericsson)
· Option 2: Scheduling restriction should be introduced to prevent the significant performance degradation due to Rx beam switching in CBM when MRTD is not small enough (Apple)
· When FR2 PCell and PSCell slot boundary is always used as the reference for Rx beam switching, no performance degradation can be guaranteed for PCell and PCell.
· On all SCell, symbols right before and after the PCell/PSCell slot boundary where Rx beam switching should be subjected to the scheduling restriction.
· When there is no PCell and PSCell, the slot boundary of the FR2 SCell which arrives the earliest to the UE will be used  as the reference for Rx beam switching. In this case, all impacted symbols from other CC should be the last symbol of the slot.
· Since network has not info which SCell will arrive first, scheduling restriction applies on the last symbol of the slot right before Rx beam switch happens for all CC.
· Recommended WF: In last meeting, it was agreed to define the performance degradation as a note in RAN4#101bis-e meeting (cited below). It would be good if proponent of Option 2 could compromise to Option 1 to move forward on the discussion based on the agreements. Companies supporting Option 1 please check if Option 1a is acceptable. This will be recommended for GTW discussion.
Moderator’s comments: This issue is closed with the following agreements on GTW. 
· Agreements on GTW (Feb.28)
· Performance degradation due to network driven Rx beam switch (e.g. TCI state change) (Case 1)
· Add a note “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. This may result in performance degradation for the slot, where impacted symbols belong to, if PDCCH/PDSCH is scheduled in these symbols.”
· 
	Company
	Comments

	Qualcomm
	Support Option 1. And we also want to clarify that “, if the UE is configured with different QCL-TypeD sources in consecutive slots“ should be added to the end of Option 1 because the title of Issue 1-1-1 is “NW driven Rx beam switch.” If the current wording of Option 1 alone is implemented in MRTD table, it is not exactly meant by the option of the Issue. Please see our further comment on Issue 1-1-2.
For Option 1a, we are not sure what information is exactly added by “and there are no gaps where data is not received” compared to Option 1 because it is obvious that there is no DL scheduling within a gap.

	MTK
	Support Option 1 and we think it can also cover the case for UE autonomous RX beam switch as in issue 1-1-2 (Case 2).
We are fine with “and there are no gaps where data is not received”, and we don’t see what would be the problem for TCI state switch requirement. Maybe Nokia can further elaborate the problem. 

	Huawei
	Support option 1. We also agree to use option 1 for the case of UE autonomous RX beam switch.
For option 1a, the wording of “there are no gaps where data is not received” is not clear for us.

	Nokia
	Support option 1. 
We should clearly distinguish between network controlled TCI state change and UE autonomous Rx beam change.
· The network controlled beam change (TCI state switch) already have clear UE requirements related to switch delay (8.10) and these should not be changed as this will impact the TCI state change uncertainty and thereby the network scheduling of the UE
· UE autonomous Rx beam switch, which the network cannot control, but it does not (in legacy) impact the scheduling of the UE. For this case, if the RTD exceeds the threshold there may be some impact on the SCell in the other band due to time misalignment. For this case we can agree to allow such impact – also without conditions. UE can of course optimize its autonomous change of Rx settings to minimize any impact.
The Issue here is only about network controlled TCI state and there we shall not change the existing UE TCI state switch delay requirements. UE shall follow the network controlled request timely and according to existing requirements.

	Ericsson
	Option 1a.




Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Views after 1st round discussion:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Qualcomm, Mediatek, OPPO, Huawei, MTK)
· Option 2: More clarification is needed when UE is scheduled to apply different QCL assumptions within a slot due to TCI state change. (Nokia)
· Option 3: It should assume a slot level interruption for all CC in the CBM. (Apple)
· Recommended WF: Confirm on the tentative agreement and further work on the wording of the note.
· Tentative agreements: 
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot (Qualcomm, Mediatek, OPPO, Huawei, MTK)
	Company
	Comments

	Qualcomm
	Support Option 1. And to us, the current wording is clear enough. We do want to avoid listing all possible examples in the note. The note of Option 1 will be appended together Option 1 in Issue 1-1-1A, therefore, what is meant by the note would be straightforward.

	MTK
	Support Option 1. And support to append it with the Option 1 in Issue 1-1-1 to make it clearer. 

	Huawei
	Support option 1.
We also agree to capture option 1 into the note for performance degradation.

	Nokia
	This seems to address the DCI based TCI change. If the QCL of the PDCCH and indicated PDSCH have different QCL source, and the threshold is exceeded we may regard this case similar to network controlled TCI state change. We also expect that there may be impact to the performance in the SCell in the other band. We can discuss the wording.

	Apple
	“performance degradation” is a very ambiguous term and should be avoid in the spec as much as possible. Sometimes, it can be also interpreted as no requirements. If we keep using such term for the difficult topic and discussion, the related spec becomes less useful.
A clarification question: what additional performance degradation means in option 1? What’s the baseline to define the “additional performance degradation” ? 



Issue 1-1-1B: Conditions when/where the performance degradation in Issue 1-1-1 (case 1) is expected:
· Proposals:
· Option 1: Demodulation performance degradation is expected only after the slot n+ THARQ +   where UE switch it’s Rx beam due to MAC-CE based TCI state change (Nokia)
· Option 2: When there are no gaps where data is not received (Ericsson)
· Option 3: The performance degradation is not expected in the bands where multi-receiver architecture based CBM DL CA is used, if defined by RF group. (Qualcomm)
· Recommended WF: Based on the discussion up to now, it is understood no need to consider Option 2 and Option 3. It is FFS if Option 1 shall be captured in MRTD table. Please continue the discussion on Option 1. 

	Company
	Comments

	Qualcomm
	For Option 3, we can skip it for now and come back when multi-receiver architecture is adopted in RF room.
To answer Nokia’s question received in the first round:
One question to Qualcomm: our understanding is that the network will not be aware of the UE architecture – is your view that the network knows if the UE is a multi-receiver architecture UE?
Yes, our understanding is “single vs multi-receiver architecture based CMB” will be made as part of UE capability. And even if that is not the case, as the note that we are discussing here is not about scheduling restriction, NW may not need to know exact UE architecture beyond CBM. That is because the note is just about whether UE performance can be degraded or not if scheduled and circumstances do not allow UE to apply the same beam within and across consecutive slots.

	MTK
	For MAC-CE based TCI switch, Option 1 is fine and can be clarify in the note additionally and should not replace the Option 1 discussed in Issue 1-1-1. 
For Option 2, as commented in Issue 1-1-1, we are fine with “and there are no gaps where data is not received”, and we don’t see what would be the problem for TCI state switch requirement. Maybe Nokia can further elaborate the problem.

	Huawei
	For option 1, we can accept to capture it in TCI state switching delay requirements but not in MRTD requirements.
For option 2, the implication is not clear for us.

	Nokia
	We can discuss further exactly where we want to capture such impact requirements but from network point of view it is best to know when any performance degradation will happen if it happens.
What we can do for now is to wait RF progress and assume that network will not know the UE RF architecture – which will represent worst case. If RF makes decision that the UE RF architecture become known to network (which is a benefit – agree) then we can address at that time. Hence, ensure that better performing UE can also benefit.

	Apple
	If option 1 is agreed, are we going to introduce the related test? Performance degradation cannot be quantified. If so, it is not clear of the purpose of the proposal. 



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.  (LG, Mediatek, Huawei, Ericsson, Nokia)
· Option 1a: Additional clarification notes may be needed to consider some performance degradation with a maximum limit (Nokia)
· 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, OPPO, MediateK, Apple, Huawei)
· Recommended WF: Could companies compromise to Option 1? 
Moderator’s comments: This issue is closed with the following agreements on GTW. 
· Agreements on GTW (Feb.28)
· Performance degradation due to UE autonomous Rx beam switch (Case 2)
· Do not define requirements (e.g., performance degradation) for Case 2 when receive time difference exceeds [X], where X is defined in Table 7.6.4

	Company
	Comments

	Qualcomm
	Support Option 2.
We would like to point out that if Option 1 in Issue 1-1-1 is agreed as is, Issue 1-1-2 doesn’t need to be further discussed. The difference between “Casel-1” and “Case-2” is “NW driven, e.g. TCI state change or different QCL sources within and across consecutive slots” vs. “UE autonomous Rx beam switch.
Our intent of supporting Option 2 here was to add “, if the UE is configured with different QCL-TypeD sources in consecutive slots” to Option 1 in Issue 1-1-1. So the entire note (by combining Issue 1-1-1 and Issue 1-1-1A) that we want to see from the MRTD table is
 “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, if the UE is configured with different QCL-TypeD sources in consecutive slots. If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot”
If we do not add this and agree with Option 1 here, then it really means “UE performance can be degraded every slot”.

And the reason that we support Option 2 is that UE, in practice, won’t switch its Rx beam every slot or every DL-to-UL or UL-to-DL gap. So, we do not want to add any explicit note giving a too much negative impression that UE demodulation performance will be degraded all the time.

	MTK
	Support Option 1. The performance degradation due to UE autonomous Rx beam switch (Case 2) should be considered. And we think Option 1 in Issue 1-1-1 can cover this case.

	Huawei
	We support option 1, and the same note for network driven Rx beam switch can be used for UE autonomous Rx beam switch. We also agree there is no need to define any explicit requirements on how often and how much performance degradation is expected.

	Nokia
	For UE autonomous Rx beam switch we prefer to have some maximum limitation on the amount based on BM-RS.
We suggest defining an upper limit of performance degradation based on a maximum number of impacted symbols within a BM-RS periodicity or periodicities. This will provide certain maximum performance degradation while allowing the flexibility of UE implementation.

	Ericsson
	Same position as Nokia,



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, OPPO, Nokia)
· Option 1a: prefer an upper limitation of the amount of autonomous UE beam switches (Nokia)
· Option 3: First symbol should be protected and we can discuss a schedule restriction (Ericsson)
· Recommended WF: Is Option 1 agreeable? Considering R17 timeframe, the optimizations to further reduce the performance degradation may be considered in later releases. Please raise any concern if the tentative agreement is not agreeable. 
· Tentative agreement: 
· 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, OPPO, Nokia)
· 
	Company
	Comments

	Qualcomm
	Support Option 1. 
In practice, UE won’t switch its Rx beam every slot or every DL-to-UL or UL-to-DL gap. So we believe ‘no explicit limitation/restriction’ should be okay.

	MTK
	Support Option 1.

	Huawei
	Support option 1.

	Nokia
	We support option 1a. We assume UE autonomous beam change will be based on BM-RS measurements and hence will not happen randomly at any point. As described in Issue 1-1-2 we therefore think we can add an upper limit to the expected number of lost symbols on the SCells in the other band.
But as such option 1 is fine as option 1 is not conflicting with option 1a.

	Ericsson
	Option 1a, Option 3.

	OPPO
	Support Option 1.

	Apple
	Support option 1



Issue 1-2-1: 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, Mediatek, Huawei, Ericsson)
· Option 1a: 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. The scheduling restriction is limited to the bands where single-receiver architecture based CBM DL CA is used, if defined by RF group. FFS on the details of the bands. (Qualcomm)
· Option 1b: When inter-band carrier aggregation in FR2 with CBM is performed, the scheduling restrictions on FR2 serving PCell or PSCell apply to all serving cells in the same band or in the CBM cell group on the symbols that fully or partially overlap with restricted symbols (Mediatek, Huawei)
· Option 2: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs for RTX < X (OPPO, Nokia, Apple)
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
· Recommended WF: Please raise any concern if the tentative agreement is not agreeable. 
Tentative agreements: 
· 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, Mediatek, Huawei, Ericsson)
· 
	Company
	Comments

	Qualcomm
	Support Option 1
For Option 1a, we can skip it for now and come back when multi-receiver architecture is adopted in RF room.

	MTK
	We support Option 1 and 1b.
Option 1b provides an example on how to extend the exiting requirement to cover CMB case.
Not sure how to differentiate RTD < X and RTD > X at network. 

	Huawei
	Support option 1 and 1b.

	Nokia
	We can support option 1. Our initial proposal was only looking at when RTD < threshold. But having same scheduling restriction when RTD >= threshold is acceptable to us.

	OPPO
	As agreed in previous issues, there may exist performance degradation on the whole slot when RTD > X. We thought some specific scheduling restriction could be needed as well. If all companies think the notes of performance degradation are enough to both network and UE, we can also compromise to option 1. 

	Ericsson
	Option 1



Issue 1-2-2: SCell activation delay 
Issue1-2-2A: Time uncertainty due to TCI state indication
Tentative agreements:
· The time uncertainty due to TCI state indication on SCell can be skipped:
·  Option 1: RAN4 to agree that MAC-CE to activate TCI 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, MTK)
· Option 2: The TCI state of target SCell can be assumed to be same as that for SpCell, there is no need to wait TCI indication on SCell (Huawei, Nokia)
· Recommended WF: Check if tentative agreements are agreeable and discuss on Option 1 and Option 2.
	Company
	Comments

	Qualcomm
	Support Option 1.
Our understanding of Option 1 is “MAC-CE to activate TCI are sent along with SCell activation MAC CE” and “TCI state of target SCell shall be the same as that for SpCell or one of SpCell’s TCIs if there are multiple.” In other words, although we agree with Option 2 in terms of TCI relation between target SCell and SpCell, the TCI activation should still be explicitly signalled to UE.

	MTK
	Support Option 1. The TCI activation should still be explicitly signalled to UE, although The TCI state of target SCell shall be same QCL withType-D as that for SpCell

	Huawei
	Support option 2.
We agree that explicit TCI activation can be indicated to UE. However, before received the explicit TCI activation, CBM UE can assume that the QCL assumption for target SCell is same as the QCL assumption for SpCell. However, option 1 means a SCell activation must be associated with a TCI state switching.

	Nokia
	We are wondering if this question is linked to the RF architecture discussion mentioned in earlier Issues?
Anyhow, why would the TCI state activation be needed?
We assume common beam management and even if there is no SCell is in the other band when SCell is activated, the UE applies common beam management – hence the spatial Rx settings should already be known from the PCell.
Additionally, we also see this would be conditioned whether or not there is an active SCell in the band. 

	Ericsson
	NW may configure SCell TCI state ID or may not configure the TCI state ID in case of CBM. I think configuration wise it is possible to configure TCI state IDs for SCell, which may be same as spCell (I mean same QCL assumption). Since RAN2 perspective it is possible to configure TCI state ID for SCell, can we agree on worst case of NW configuring TCI state ID for SCell for defining requirements.
Maybe we can add a note saying if NW configures TCI state ID for SCell than the spCell, TCI state indication MAC CE shall be sent along with SCell activation MAC CE. Is this compromise OK for companies?

	Apple
	Support option 1



Issue1-2-2B: Time uncertainty due to activation of CSI reporting (for SP-CSI reporting) and RRC configuration of CSI reporting (for periodic CSI reporting)
· Views after 1st round discussion:
· Option 1: The time uncertainty due to activation/configuration of CSI reporting on Scell can be skipped.
· Option 1a: RAN4 to agree that MAC-CE to activate 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, Nokia)
· Option 1b: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements. (Ericsson, Nokia)
· Option 1c: Define the requirements only for the case that (Mediatek):
·  MAC-Ces to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with Scell activation MAC-CE, if semi-penitent CSI-RS is used for CSI reporting. 
· MAC-Ces to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with Scell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.
· Option 2: The uncertainty time for waiting CSI-RS activation command of the target Scell CANNOT be skipped for defining the Scell activation delay for unknown target Scell in case 2 (Huawei, OPPO)
· For semi-persistent CSI-RS, the uncertainty time for waiting CSI-RS activation command cannot be skipped.
· For periodic CSI-RS, the uncertainty time for waiting RRC configuration for TCI of periodic CSI-RS for CQI can be skipped.
· Recommended WF: 
	Company
	Comments

	Qualcomm
	Support Option 1, and prefer Option 1c because it says “explicit signaling is not skipped” and “hence, no need to consider uncertainty”.

	MTK
	Support Option 1, and Option 1c, explicit signaling should be not skipped. Also fine with Option 2.

	Huawei
	Support option 2.

	Nokia
	Option 1 and use similar requirements as currently defined (section 8.3.2). This will also cover the case of unknown SCell. Hence, if the network schedules the MAC CE to activate the CSI-RS in the same MAC-CE as the activation command no additional is needed. Hence, Tuncertainty is 0.
If this is not the case, we should allow additional time to receive the MAC-CE activating the CSI-RS. Hence, Tuncertainty is not 0.

	Ericsson
	Option 1a and 1b

	apple
	Option 1c is preferred



Issue 1-2-3: RSs of SCell being activated
· Views after 1st round discussion:
· Option1: For FR2 CBM unknown SCell activation, clarify the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on the same band as SpCell. (Mediatek, Qualcomm, Huawei, Ericsson)
· Option 2: Option 1 is not clear. (Nokia)
· Recommended WF: 
	Company
	Comments

	Qualcomm
	Support Option 1. QCL-TypeD can be across serving cells. In this case (CBM), SpCell’s BM RS will be a common BM RS for all serving cells across FR2 bands.

	MTK
	Support Option 1. 
This is exactly to clarify the  same spatial settings in both bands, because the TCI state of target SCell shall be same QCL withType-D as that for SpCell. 
This practice has been used in the legacy for the case that FR2 with active serving cell on the same FR2 band. 

	Huawei
	Support option 1.
The source RS of target SCell is identical or QCL-typeD to the source RS of one active serving cell on the same band as SpCell.

	Nokia
	For CBM we assume that the UE can only use same spatial settings for reception in both bands. Hence, the UE can use the spatial setting from the band in which the BM-RS is present as spatial settings for Rx in the band where the BM-RS is not present.
Hence, same UE Rx spatial setting can be assumed. This is similar to QCL Type-D but not the same understanding as used currently. 
Option 1 and the intention is still not clear to us and we do not agree to option 1.
Issue 1-2-3A: assumption of BM-RSs configuration
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.


	Apple
	Option 1 is OK



Issue1-2-4: Applicability
· Views after 1st round discussion:
· Option 1: to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA. (Huawei, Qualcomm, Ericsson)
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.
· Option 2: Option 1 is not clear. (Nokia)
· Recommended WF: 
	Company
	Comments

	Qualcomm
	Support Option 1 with a clarification of ‘QCL’ on the first sub bullet being QCL type-D.

	MTK
	Fine with Option 1, and it should be QCL Type-D assumptions

	Huawei
	Support option 1.

	Nokia
	Option 1 and the intention is still not clear to us and we do not agree to option 1.
Issue 1-2-3A: assumption of BM-RSs configuration
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.


	Apple
	We also agree that it should be QCL-D only in option 1. 



Summary for 2nd 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.
Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
· Agreements on GTW (Feb.28)
· Performance degradation due to network driven Rx beam switch (e.g. TCI state change) (Case 1)
· Add a note “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. This may result in performance degradation for the slot, where impacted symbols belong to, if PDCCH/PDSCH is scheduled in these symbols.”

Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
· Agreements: 
· If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.

Issue 1-1-1B: Conditions when/where the performance degradation in Issue 1-1-1 (case 1) is expected:
· FFS:
· Option 1: Demodulation performance degradation is expected only after the slot n+ THARQ +   where UE switch it’s Rx beam due to MAC-CE based TCI state change

Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
· Agreements on GTW (Feb.28)
· Performance degradation due to UE autonomous Rx beam switch (Case 2)

Issue 1-1-3: Solutions to reduce/avoid performance degradation 
· Agreements: 
· Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. 

Issue 1-2-1: Scheduling restriction
· Agreements: 
· 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. 

Issue 1-2-2: SCell activation delay 
Issue1-2-2A: Time uncertainty due to TCI state indication
· Agreements on GTW (Mar.3):
· The time uncertainty due to TCI state indication on SCell can be skipped:
·  Option 1: RAN4 to agree that MAC-CE to activate TCI 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.  
· Option 2: The TCI state of target SCell can be assumed to be same as that for SpCell, there is no need to wait TCI indication on SCell 

Issue1-2-2B: Time uncertainty due to activation of CSI reporting (for SP-CSI reporting) and RRC configuration of CSI reporting (for periodic CSI reporting)
· Agreements on GTW (Mar.3)
· Define the requirements only for the case that :
·  MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and CSI reporting are sent along with SCell activation MAC-CE, if semi-persistent CSI-RS is used for CSI reporting. 
· MAC-CEs to activate PDCCH TCI, PDSCH TCI (when applicable) and RRC configuration message for TCI of periodic CSI for CQI reporting are sent along with SCell activation MAC-CE, if periodic CSI-RS is used for CSI reporting.

Issue1-2-2C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Candidate options:
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms 
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 2ms 
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + max(TFineTiming + 2ms, THARQ + Tuncertainty_SP). 
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). 

Issue1-2-2D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Candidate options:
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs +  TFineTiming + 2ms 
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max{(TFineTiming + 2ms), TRRC_delay} 
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + 5ms 
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 
· Option5: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 

Issue 1-2-3: RSs of SCell being activated
· Candidate options:
· Option1: For FR2 CBM unknown SCell activation, clarify the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on the same band as SpCell
· Option 2: Option 1 is not clear. 

Issue1-2-4: Applicability
· Candidate options:
· Option 1: to introduce the applicability rules for CBM based FR2 inter-band CA, and the following common assumptions needs to be clarified for UE capable of CBM FR2 inter-band CA
· CBM UE can assume same QCL assumptions for all FR2 serving cells on one symbol.
· CBM UE is required to perform RLM/BFD/CBD only on SpCell and perform L1-RSRP/L1-SINR measurements only on the serving cell(s) in the same band as SpCell.
· Option 2: Option 1 is not clear. 

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

	R4-2205832
	Ericsson
	Not available

	R4-2205833
	Ericsson
	draft CR on number of UL CC support for FR2 and interruption requirements for FR2 UL CA for IBM UE

	R4-2205874
	Nokia, Nokia Shanghai Bell
	Proposal: The supported numbers of serving carriers for inter-band FR2 UL CA for IBM UEs is up to 2 CCs which each UL band is configured with a single CC. Current specification as below can fulfil the requirements.
with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL

	R4-2205875
	Nokia, Nokia Shanghai Bell
	draftCR on RRM requirements for IBM inter-band FR2 UL CA

	R4-2206069
	Ericsson
	Proposal 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band DL and UL CA shall be revised to following. 
-     up to 16 NR DL CCs in total (8 in each band), with 1 UL CC (or 2 UL if SUL is configured) in PCell and up to 7 UL CC (or 8 UL if SUL is configured) on SCell(s).



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 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 DL and UL CA shall be revised to following. (Ericsson)
· up to 16 NR DL CCs in total (8 in each band), with 1 UL CC (or 2 UL if SUL is configured) in PCell and up to 7 UL CC (or 8 UL if SUL is configured) on SCell(s).
· Option 2: The supported numbers of serving carriers for inter-band FR2 UL CA for IBM UEs is up to 2 CCs which each UL band is configured with a single CC. Current specification as below can fulfil the requirements. (Nokia)
· with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL
· Recommended WF
· TBA
	Company
	Comments

	HuaweiXXX
	Support option 2.

	Apple
	Option 1 seems not limited to UL carriers. Any change in 3.6.2.1 may be beyond the scope of this WI and should be discussed in TEI.
Option 2 is fine.

	Ericsson
	Based on the CA configurations supported in 38.101-2, we support option 1

	Nokia
	We support option 2. In RF side, it was discussed that two NR bands for inter-band UL CA for IBM UEs and there is 1 UL CC per band. 



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

	R4-2205833
(Draft CR on number of UL CC)
	Nokia: CR can be come back after we have conclusion on Issue 2-1-1Company A

	
	Company B

	
	

	R4-2205875 (draftCR on RRM requirements for IBM inter-band FR2 UL CA)
	Nokia: CR will be pending on the progress on IBM inter-band FR2 UL CA in RF sessionCompany 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 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 DL and UL CA shall be revised to following. (Ericsson)
· up to 16 NR DL CCs in total (8 in each band), with 1 UL CC (or 2 UL if SUL is configured) in PCell and up to 7 UL CC (or 8 UL if SUL is configured) on SCell(s).
· Option 2: The supported numbers of serving carriers for inter-band FR2 UL CA for IBM UEs is up to 2 CCs which each UL band is configured with a single CC. Current specification as below can fulfil the requirements. (Nokia, Huawei, Apple)
· with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL
Moderator’s comments: There are no consensus on these options. 
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  

	R4-2205833
	To be revised 
Pending on the open issues discussion

	R4-2205875
	Postponed
Pending on the progress on IBM inter-band FR2 UL CA in RF session



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”.
Issue 2-1-1 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 DL and UL CA shall be revised to following. (Ericsson)
· up to 16 NR DL CCs in total (8 in each band), with 1 UL CC (or 2 UL if SUL is configured) in PCell and up to 7 UL CC (or 8 UL if SUL is configured) on SCell(s).
· Option 2: The supported numbers of serving carriers for inter-band FR2 UL CA for IBM UEs is up to 2 CCs which each UL band is configured with a single CC. Current specification as below can fulfil the requirements. (Nokia, Huawei, Apple)
· with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL
· Recommended WF: 
	Company
	Comments

	Huawei
	Support option 2.

	Nokia
	Support option 2.

	Ericsson
	From TS 38.101-2, we can observe that following CA configuration is supported for FR2 inter-band CA. CA_n260M-n261M. 
That means UE can support 8 DL CC on band 260 and 8 DL CC on band 261. 
For UL CA, following CA configuration is supported. CA_n261M or CA_n260M. That means up to 8 UL CC are supported in total. 

	Apple
	Support option 2



Summary for 2nd round 
Open issues 
Issue 2-1-1 number of UL carriers to be supported for FR2 inter-band UL CA for IBM UEs
· Candidate options: 
· Option 1: Number of serving carriers capabilities of clause 3.6.2.1 for FR2 inter-band DL and UL CA shall be revised to following. 
· up to 16 NR DL CCs in total (8 in each band), with 1 UL CC (or 2 UL if SUL is configured) in PCell and up to 7 UL CC (or 8 UL if SUL is configured) on SCell(s).
· Option 2: The supported numbers of serving carriers for inter-band FR2 UL CA for IBM UEs is up to 2 CCs which each UL band is configured with a single CC. Current specification as below can fulfil the requirements. 
· with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
· SUL may be configured together with one of the UL

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

	R4-2205869
	draftCR on CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Revised

	Section 3.6.x is merged to R4-2205328. The leftover is kept in this CR.

	R4-2205424
	Timing requirements for inter-band DL CA
	Ericsson
	Merged
	Merged to R4-2205871
Following the agreed work split

	R4-2205871
	draftCR on MRTD for CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Revised 

	Pending on the open issues discussion

	R4-2204184
	Introduction of SCell activation delay requirement for FR2 inter-band CA with common beam management
	Mediatek
	Revised 
	Pending on the open issues discussion

	R4-2205328
	DraftCR on applicability rules for FR2 inter-band CA with CBM
	Huawei
	Revised

	Merging section 3.6.x of R4-2205869 into this CR.

	R4-2205831
	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE
	Ericsson
	Revised 

	Pending on the open issues discussion

	R4-2205873
	draftCR on measurement restriction for CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Revised 

	The 1st round comments need to be addressed

	R4-2205833
	Draft CR on number of UL CC support for FR2 and interruption requirements for FR2 UL CA for IBM UE
	Ericsson
	Revised 

	Pending on the open issues discussion

	R4-2205875
	draftCR on RRM requirements for IBM inter-band FR2 UL CA
	Nokia, Nokia Shanghai Bell
	Postponed
	Pending on the progress on IBM inter-band FR2 UL CA in RF session



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 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2206837
	WF on RRM requirements for FR2 Inter-band DL CA and UL CA
	Nokia
	Agreeable
	

	R4-2206838
	draftCR on CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Agreeable

	

	R4-2205424
	Timing requirements for inter-band DL CA
	Ericsson
	Merged
	Merged to R4-2205871
Following the agreed work split

	R4-2206839
	draftCR on MRTD for CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Agreeable

	

	R4-2206840
	Introduction of SCell activation delay requirement for FR2 inter-band CA with common beam management
	Mediatek
	Postponed
	Pending on the open issues discussion

	R4-2206841
	DraftCR on applicability rules for FR2 inter-band CA with CBM
	Huawei
	Agreeable

	

	R4-2206842
	Draft CR on scheduling restriction for FR2 inter-band DL CA for CBM UE
	Ericsson
	Agreeable 

	

	R4-2206843
	draftCR on measurement restriction for CBM inter-band FR2 DL CA
	Nokia, Nokia Shanghai Bell
	Agreeable 

	

	R4-2206844
	Draft CR on number of UL CC support for FR2 and interruption requirements for FR2 UL CA for IBM UE
	Ericsson
	Postponed 

	Pending on the open issues discussion

	R4-2205875
	draftCR on RRM requirements for IBM inter-band FR2 UL CA
	Nokia, Nokia Shanghai Bell
	Postponed
	Pending on the progress on IBM inter-band FR2 UL CA in RF session

	
	
	
	
	



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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