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Introduction
This email discussion summary includes multiple Scell activation/deactivation (6.15.1.2), Inter-frequency measurement requirement without MG (6.15.1.5), UE-specific CBW change (6.15.1.7) and Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam (6.15.1.10).
Candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Stage 0: Session chairs announce the set of email threads (no later than Monday 8am UTC, May 25) 
· Stage 1: Moderators kick off email discussion (Monday  May 25)
· Stage 2: Companies provide comments for the 1st round (May 25 – Wednesday 5pm UTC May 27)
· Stage 3: Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Thursday 5pm UTC, May 28)
· Stage 4: After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. (no later than Monday 8am UTC, Jun. 1)
· 2nd round:
· Stage 5: Companies provide comments for 2nd round. All commenting/drafting/revising activities need to stop by Thursday 1am UTC, Jun. 4. 
· Draft WF/LS and revised CRs/TPs shall be shared by Wednesday 1am UTC, Jun. 3. 
· Formal tdocs of WF/LS/CRs/TPs shall be uploaded to the Inbox (except Cat A CRs) by Thursday 1am UTC, Jun. 4. 
· Stage 6: Moderators provide 2nd round summary with a formal tdoc by Thursday 5pm UTC, Jun. 4.
· Stage 7: Session chairs announce close of sessions (no later than 5pm UTC, Jun. 5). Final decisions will be captured in Chairman meeting report (to be shared after the meeting is closed)
Topic #1: Multiple Scell activation/deactivation (6.15.1.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006192
	Apple
	Observation: different Tx beams of SSBs on different CCs will cause propagation delay difference, and the reception time difference at UE may be larger than 260ns.
Proposal 1: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
Proposal 2: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell.
Proposal 3: single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.

	R4-2006193
	Apple
	Proposal 1: Activation delay requirement for “Scenario 1: Only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC” is proposed as in following table.
	To-be-activated target SCell types
	Proposed activation delay with multiple SCell activation

	Type 1
	· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 5ms, for all other cases

	Type 2
	· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases

	Type 3
	· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 8*Trs*N2 +Trs +5ms
	where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.

	Type 4
	Same as single SCell activation (TFirstSSB+ 5ms)

	Type 5
	Same as single SCell activation (3 ms )

	Type 6
	Same as single SCell activation (3 ms + max(Tuncertainty_MAC +TFineTiming + 2ms, Tuncertainty_SP))

	Type 7
	Same as single SCell activation (max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ))

	Type 8
	· 3 ms + max(Tuncertainty_MAC +TFineTiming + 2ms, Tuncertainty_SP), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell. Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 6ms+TFirstSSB_MAX + 15*TSMTC_MAX + 8 *Trs *N2+ Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP),  if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. 

	Type 9
	· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8 *Trs*N2+Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. 



Activation delay analysis for Scenario 2: two MAC PDUs on dual NR CGs are received for multiple SCell activation in two CGs of NR-DC for per-FR MG capable UE
Proposal 2: reuse same requirement as in sub-topic 1-10 scenario (from issue 1-10-1 to issue 1-10-5), and no unknown FR2 Scell shall be considered.  (sub-topic 1-11 R4-2005293)


	R4-2006194
	Apple
	CR, based on discussion paper R4-2006193

	R4-2006195
	Apple
	CR, based on discussion paper R4-2006192

	R4-2006196
	Apple
	CR, based on discussion paper R4-2006192

	R4-2006475
	MediaTek inc.
	Proposal 1: All the unknown FR1 SCell shall be accounted into the scaling factor N unless network can guarantee the same Tx beam is used for SSB with the same SSB index in FR1 intra-band.
Proposal 2: The scaling factor N shall be applied to cell search only. The extended delay is N1∙T_rs+N2∙8T_rs , where N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell, and N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 3: When only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
Proposal 4: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
Proposal 5: Do not need to further narrow down the multiple SCell activation cases.

	R4-2007105
	Nokia, Nokia Shanghai Bell
	Proposal1: The FR1 unknown SCells which are contiguous to the FR1 known cell or FR1 active serving cell on the same band should not be counted when deriving the scaling factor N.
Proposal2:  The multiple SCell activation delay in FR1 is defined as:
· TFirstSSB_MAX + Trs + 5ms, if multiple SCells to be activated are all FR1 known SCells and at least one of them is with Scell measurement cycle larger than 160ms
· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, if the multiple SCells to be activated are all FR1 and at least one of the SCells is unknown SCell. 
· TFirstSSB+ 5ms, otherwise. 

	R4-2007284
	Qualcomm Incorporated
	Proposal 1: For interruptions on other serving cells when multiple SCells are being activated
· In case of N Scells, that are inter-band or intra-band non-contiguous, being activated, there will be N independent interruptions on other cells. 
· In case of multiple intra-band contiguous cells being activated, there will be one interruption on other active cells.
Proposal 2: For multiple Scell activation in inter-band CA in FR2, 
· for a UE using independent beams,
· for known cells, the same requirements apply in Rel-15 without any delay extension
· for unknown cell, the requirements would depend on the number of searcher assumption
· for a UE using common beam in FR2,
· RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements
Proposal 3: For scenario down-selection,
· RAN4 to not define any requirements for a case where all to-be-activated SCells are unknown without active serving cell on the same band
· RAN4 to not define any requirements for a case where to-be-activated SCells belong to different scenario groups, e.g. combinatorial cases of issue 1-10-x and issue 1-10-y in R4-2005405

	R4-2007290
	NEC
	Proposal 1: FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
Otherwise the SCell is accounted for in, and scaled by, N.
Proposal 2: RAN4 to agree cell detection time for an unknown cell in FR1 is TFirstSSB_MAX if unknown cell is adjacent to known cell, otherwise it is TFirstSSB_MAX + TSMTC_MAX +Trs and TFirstSSB + 23*Trs for FR2.

	R4-2007790
	Ericsson
	Proposal 1:  An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the unknown SCell
· Multiple SSBs are used in the unknown SCell, and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation
Otherwise the SCell is accounted for in, and scaled by, N.

	R4-2007856
	Huawei, HiSilicon
	Proposal 1: FR1 unknown SCell which is contiguous to known or active serving cell in the same band is still accounted the scaling due to searcher limit.
Proposal 2: The cell detection time that is to be scaled in multiple SCell activation should include the cell search time and AGC settling time.
Proposal 3: RAN4 to define multiple interruption windows, each corresponding to a band where there is at least one SCell activated.
Proposal 4: Activation delay for FR1 known SCell with Scell_meas_cycle≤160ms
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
Proposal 5: Activation delay for FR1 known SCell with Scell_meas_cycle>160ms
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
Proposal 6: Activation delay for FR1 unknown SCell 
·  (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms, where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
Proposal 7: Activation delay for FR2 unknown SCell with SP-CSI-RS for CQI
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
Proposal 8: Activation delay for FR2 unknown SCell with P-CSI-RS for CQI
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
Proposal 9: RAN4 not to do further down selection on scenarios for multiple SCell activation.
Proposal 10: RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA. 


	R4-2007857
	Huawei, HiSilicon
	CR, based on discussion paper R4-2007856

	R4-2007858
	Huawei, HiSilicon
	CR, based on discussion paper R4-2007856

	R4-2007859
	Huawei, HiSilicon
	CR, based on discussion paper R4-2007856



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Requirement scope of multiple SCell activation
Sub-topic description:
In the approved WF R4-2005347 in RAN4 #94e-bis, it was FFS: narrow down multiple Scell activation cases for requirements.
Continue the discussion on how to down select the cases for multiple SCell activation requirement in next RAN4 meeting; and if conclusion is made in next meeting to preclude certain case(s), the corresponding requirement for that case(s) could be removed. 
Open issues and candidate options before e-meeting:
Issue 1-1: Whether or not to further down select multiple Scell activation cases for requirements from R4-2005347?
· Proposals
· Option 1(Apple, MediaTek, Huawei, Ericsson, NEC, Nokia): No
· Option 2 (Qualcomm): Yes, and following scope is applied
· RAN4 to not define any requirements for a case where all to-be-activated SCells are unknown without active serving cell on the same band
· RAN4 to not define any requirements for a case where to-be-activated SCells belong to different scenario groups, e.g. combinatorial cases of issue 1-10-x and issue 1-10-y in R4-2005405
· Recommended WF
· Tentative agreement based on majority view: 
· Option 1(Apple, MediaTek, Huawei, Ericsson, NEC, Nokia): No

Sub-topic 1-2: Scaling for unknown intra-band contiguous being-activated SCell
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005347):
· FFS:
· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
· Otherwise the SCell is accounted for in, and scaled by, N.

Open issues and candidate options before e-meeting:
Issue 1-2: Scaling for unknown intra-band contiguous being-activated SCell
· Proposals
· Option 1 (Apple, Huawei, MTK): FR1 unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
· Option 1a (MediaTek): All the unknown FR1 SCell shall be accounted into the scaling factor N unless network can guarantee the same Tx beam is used for SSB with the same SSB index in FR1 intra-band.
· Option 2 (Nokia, QC): The FR1 unknown SCells which are contiguous to the FR1 known cell or FR1 active serving cell on the same band should not be counted when deriving the scaling factor N.
· Option 2a (Ericsson, NEC): An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the unknown SCell
· Multiple SSBs are used in the unknown SCell, and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation
· Otherwise the SCell is accounted for in, and scaled by, N.
· Option 2b (Apple): An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when the following conditions are fulfilled:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
Otherwise the SCell is accounted for in, and scaled by, N.

· Recommended WF
· Moderator suggestion: could we use option 2b as a starting point to discuss the compromised solution?

Sub-topic 1-3: “cell detection time” in delay extension due to searcher limitation
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005347):
· FFS:
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell

Open issues and candidate options before e-meeting:
Issue 1-3: “cell detection time” in delay extension due to searcher limitation
· Proposals
· Option 1 (Apple, MediaTek, Ericsson, NEC, QC, Nokia): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell
· Option 2 (NEC, Huawei): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell
· Option 3 (Huawei): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell. And meanwhile AGC time is scaled by the number of bands with unknown SCell but without known or active serving cell.
· Recommended WF
· The tentative agreement based on majority view:
· Option 1 (Apple, MediaTek, Ericsson, NEC, QC, Nokia): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell

Sub-topic 1-4: Interruption for multiple SCell activation
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005347):
· if there is one single MAC CE for multiple SCell activation received in one CG, the UE RF tuning(s) for SCell activation in this CG shall not extend any SCell activation delay in this CG.
· Do not need to define new interruption length requirement for multiple SCell activation scenario. Interruption length can re-use those for single SCell activation
However, the amount of the interruption times in case of single MAC CE based multiple SCell activation is unclear yet.

Open issues and candidate options before e-meeting:
Issue 1-4: Interruption for multiple SCell activation
· Proposals
· Option 1 (Apple, MTK, Huawei, Ericsson, NEC, Nokia): single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.
· Option 2 (Qualcomm): For interruptions on other serving cells when multiple SCells are being activated
· In case of N Scells, that are inter-band or intra-band non-contiguous, being activated, there will be N independent interruptions on other cells. 
· In case of multiple intra-band contiguous cells being activated, there will be one interruption on other active cells.
· Option 3 (Huawei): RAN4 to define multiple interruption windows, each corresponding to a band where there is at least one SCell activated.   
· Recommended WF
· Tentative agreement based on majority view: 
· Option 1 (Apple, MTK, Huawei, Ericsson, NEC, Nokia): single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.

Sub-topic 1-5: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC 
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005347):
· FFS: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms (options in issue 1-10-1 in R4-2005293)
· FFS: activation delay for FR1 known SCell with Scell_meas_cycle>160ms (options in issue 1-10-2 in R4-2005293)
· FFS: activation delay for FR1 Unknown SCell (options in issue 1-10-3 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band and with configured SMTC” is same as single SCell activation  (in issue 1-10-4 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band but without configured SMTC” is same as single SCell activation (in issue 1-10-5 in R4-2005293)
· Agreement: activation delay for “FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time” is same as single SCell activation (in issue 1-10-6 in R4-2005293)
· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives TCI state activation command after SCell activation command” is same as single SCell activation (in issue 1-10-7 in R4-2005293)
· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting” is same as single SCell activation (in issue 1-10-8 in R4-2005293)
· FFS: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting (options in issue 1-10-9 in R4-2005293)
· FFS: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting (options in issue 1-10-10 in R4-2005293)

Open issues and candidate options before e-meeting:
Issue 1-5-1: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms 
· Proposals
· Option 1 (Apple): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 5ms, for all other cases
· Option 2 (MediaTek, Huawei, Apple, Qualcomm): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
· Option 3 (Nokia): 
· TFirstSSB_MAX + Trs + 5ms, if multiple SCells to be activated are all FR1 known SCells and at least one of them is with Scell measurement cycle larger than 160ms
· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, if the multiple SCells to be activated are all FR1 and at least one of the SCells is unknown SCell. 
· TFirstSSB+ 5ms, otherwise.

· Recommended WF
· Tentative agreement based on majority view: 
· Option 2 (MediaTek, Huawei, Apple, Qualcomm): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases

Issue 1-5-2: activation delay for FR1 known SCell with Scell_meas_cycle>160ms 
· Proposals
· Option 1 (Apple, Huawei): 
· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
· Option 2 (Nokia): 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases

· Recommended WF
· Moderator suggestion: This issue can be handled in the same way as issue 1-5-1. If we have conclusion in issue 1-5-1 by addressing Nokia’s comment, we can decide 1-5-2 between option 1 and 2.

Issue 1-5-3: activation delay for FR1 Unknown SCell
· Proposals
· Option 1 (Apple): 
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 8*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
· Option 2 (Huawei):
· (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
· Recommended WF
· Up to the conclusion from issue 1-2 and 1-3

Issue 1-5-4: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting
· Proposals
· Option 1 (Apple): 
· 3 ms + max(Tuncertainty_MAC +TFineTiming + 2ms, Tuncertainty_SP), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell. Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 6ms+TFirstSSB_MAX + 15*TSMTC_MAX + 8 *Trs *N2+ Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP),  if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei): 
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.

· Recommended WF
· Up to the conclusion from issue 1-2 and 1-3

Issue 1-5-5: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting
· Proposals
· Option 1 (Apple): 
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8 *Trs*N2+Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei):
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Recommended WF
· Up to the conclusion from issue 1-2 and 1-3
Sub-topic 1-6: Multiple SCell activation requirement in inter-band CA in FR2
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005347):
· Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.

Open issues and candidate options before e-meeting:
Issue 1-6: Multiple SCell activation requirement in inter-band CA in FR2
· Proposals
· Option 1 (Qualcomm): For multiple Scell activation in inter-band CA in FR2, 
· for a UE using independent beams,
· for known cells, the same requirements apply in Rel-15 without any delay extension
· for unknown cell, the requirements would depend on the number of searcher assumption
· for a UE using common beam in FR2,
· RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements
· Option 2 (Huawei, MTK, Apple, NEC, Nokia): RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA
· Recommended WF
· Tentative agreement:
· Option 2 (Huawei, MTK, Apple, NEC, Nokia): RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Requirement scope of multiple SCell activation
	Company
	Comments

	Mediatek
	It already agreed not to define the requirement for per-UE gap UE in NR-DC. This down selection makes the requirements already much simpler now.

	Apple
	Support option 1. We already have precluded some cases in last meeting, e.g. per-UE MG capable UE with NR-DC multiple Scell activation.

	Huawei
	Option 1. We think for the current scope we can define the requirements with reasonable specification efforts.

	Ericsson
	Support Option 1.
Regarding Option 2, it would be a significant limitation when considering that the activation requirements for deactivated SCell will be serving as baseline for Direct SCell activation.

	NEC
	Ok with option 1

	QC
	Support Option 2.
[bookmark: _Hlk41405439]For FR1 and FR2 unknown SCell cases (Issue 1-5-3, Issue 1-5-4, and Issue 1-5-5), we don’t think activating multiple unknown SCells at once is a prevalent deployment scenario. Besides, considering that even Rel-15 single SCell activation requirements have been still being updated mostly because of its convoluted structure and cases, we think RAN4 shouldn’t add more scenarios unless they will be really prevalent sooner or later.

	Nokia
	We support Option1.
Option 2 seems too restricted considering the practical network implementation.  


 
Sub-topic 1-2: Scaling for unknown intra-band contiguous being-activated SCell
	Company
	Comments

	Mediatek
	Our concern is that in current spec. network cannot guarantee the same Tx beam used for SSB with the same SSB index in FR1 intra-band. This depends on network’s deployment.

	Apple
	Support option 1. The propagation difference caused by different Tx beam may result into time difference for different SSBs, and also the half-frame index is unknown to the UE on an intra-band contiguous Scell without cell detection.
[Apple 2]: based on the discussion could we revise the option 2a to a new option 2b:
Option 2b:
An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when the following conditions are fulfilled:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
Otherwise the SCell is accounted for in, and scaled by, N.
Explanation: sub-bullet 2 and 3 is to avoid different Tx beam from network resulting into time difference between SSBs; sub-bullet 4 is to avoid different half frame index between two SSBs (half frame index is not provided in the configuration and UE needs to decide by itself)

	Huawei
	Option 1. 
On option 2 or 2a, we think it is very restrictive from network perspective to always make sure same Tx beams are used for intra-band contiguous CA in FR1. Even we capture it as a side condition in the spec, what is UE supposed to do in real world where the condition may or may not be met?

	Ericsson
	Option 2a
We can consider some additional side conditions to address MediaTek and Huawei’s concern. One question to be asked is: why are the TAE requirements tighter for intra-band contiguous than for non-contiguous case? UE receiver architecture has been used as rationale in the past. Is this still valid? If still valid, then the assumption that the network here can provide proper configuration for this scenario is no different from that the network can provide the same in other scenarios (e.g. related to demodulation). If no longer valid, then essentially it opens up for a discussion on relaxing the TAE requirement.  

	NEC
	Option 2a. 
We can add additional side conditions if required. 

	QC
	On condition that “In intra-band contiguous CA scenario in FR1, it is understood SFN and frame boundary are aligned among the carriers” and “the same Tx beam is used for SSB with the same SSB index in FR1 intra-band”, we support Option 2.

	Nokia, Nokia Shanghai Bell
	We support Option2. 
We are open to discuss the conditions. As the intra-band CA is assumed collocated, how likely would the Tx beams be different? Even if the Tx beam of serving active Scell is not the best beam for the unknown SCell to be activated, it is still workable for SCell activation?  



Sub-topic 1-3: “cell detection time” in delay extension due to searcher limitation
	Company
	Comments

	Mediatek
	AGC module is independent with cell search modules and the UE only has constraint on the number of searchers. Thus, we suggest to apply the scaling factor on the cell search time only for unknown cell case.

	Apple
	 We support option1 but can compromise to option 2.

	Huawei
	Option 2. 
In our understanding, for unknown SCell, we cannot separate AGC and cell search, this is because AGC settling is based on SSB symbols which are detectable to UE, but for unknown SCell UE does not know either the timing of SSB symbols or which SSBs are detectable.

	Ericsson
	Option 1. 

	NEC
	We can compromise to option 1. 

	QC
	We support Option 1.

	Huawei2
	We still think AGC and cell search cannot be separated, and there was no comment from the proponents of option 1 on how UE could get the timing of the SSB symbols to be used for AGC in unknown case. 
On the other hand, considering the AGC is done on per band basis and the SSB timing can be known if there is active serving cell in the same band, we propose the scaling for multiple unknown cell case as:
(TFirstSSB_MAX + TSMTC_MAX)* N1band + Trs*N1 + 24*Trs*N2 +Trs +5ms
where 
N1band is the number of FR1 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
Basically, the AGC time is scaled by the number of bands with unknown SCell but without known or active serving cell. Hope this is acceptable as a compromise.

	Nokia, Nokia Shanghai Bell
	We support Option1.



Sub-topic 1-4: Interruption for multiple SCell activation
	Company
	Comments

	Mediatek
	In legacy LTE, the requirement was already required only one interruption when multiple SCells activation with one MAC command. Thus, it’s reasonable to follow legacy LTE’s requirement. 

	Apple
	We support option 1. In LTE, we specified that single MAC CE for multiple SCell activation causes one single interruption, and we think it shall be also applied to NR case. 

	Huawei
	Option 1. To clarify, option 3 is proposed if we agree to allow separate RF re-tuning in multiple SCell activation. Technically, we think aligned RF re-tuning is more reasonable.

	Ericsson
	For all activations on inter-band (i.e., where there is not already an active serving cell) it is fine to do the RF configurations at the same time, but when a SCell is activated on an intra-band carrier, one has to consider the impact on the active serving cell in that band and hold the RF change until just before the start of the SMTC window in order to prevent the active serving cell from being received with a non-optimal gain setting.

	NEC
	We support option 1

	QC
	We support Option 2.
[bookmark: _Hlk41404582]As UE can have different interfaces/timelines between processors (e.g. MAC and RF) for different CCs depending on respective CC configurations, UE should be allowed to process RF tunings at least on non-contiguous CCs in a first-come-first-serve manner to some extent. And we don’t think LTE interruption requirement can really be a good matched case here because NR inherently supports a lot of flexibilities and requires more stringent processing timeline running in the background than NR. Besides, UE RF architecture and interfaces are much more convoluted than LTE. And regarding a precedent for interruption time-alignment, we should look at interruption requirements at BWP switch on multiple cells rather than LTE. Even when active BWP switch over multiple cells is triggered simultaneously though they are triggered by different DCIs or RRC signals, independent interruptions are allowed. Hence, mandating time-aligned interruption across all CCs will potentially limit UE implementation unnecessarily and excessively.
A request for clarification to proponents of Option 1: would you please kindly clarify the following? Because I cannot see the whole context of the discussion about interruption time-alignment, I just want to make sure if I correctly understand it.
1) Is it irrespective of per-FR MG and per-UE MG capability?
Apple response: in FR1+FR2 CA, if we define the single time -aligned interruption, then it’s irrespective of per-FR MG and per-UE MG capability. But if two individual interruptions are assumed for Scell activation in two FRs, I think it is mostly likely for the per-FR MG capable UE who has two separated RF modems for FR1 and FR2. If that’s the case, the interruption in FR1 will not cause interruption to FR2 CCs, and vice versa. For per-UE MG capable UE, we don’t think two interruptions make much sense.  
2) Is it irrespective of all possible configurations between CCs, e.g. SCS, BW, SMTC, etc?
Apple response: Single interruption is the amount of the interruption times, but the interruption length will be decided by the SCS on the victim cell. Don’t understand why need to consider BW and SMTC for interruption.
Is it irrespective of side condition of to-be-activated SCell and activated serving cells, e.g. known/unknown, MRTD, etc?
Apple response: this interruption is only for RF tuning/retuning and AGC settling. For AGC settling within same band we already had agreement in last meeting. For interruption caused by RF tuning/retuning, we don’t understand why we need to consider known/unknown and MRTD for the amount of interruption times? MRTD will be of course considered in the interruption length design which was already used in R15 single SCell activation case.

	Nokia, Nokia Shanghai Bell
	We support Option1. 
We understood when to start RF retuning at multiple SCells is up to UE implementation. As the multiple SCells are activated with single MAC CE, the interruptions from multiple SCells are seen as a whole from network point of view. Single interruption is simpler and more reasonable.  



Sub-topic 1-5: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC
	Company
	Comments

	Mediatek
	Issue 1-5-1:
The only difference between option 1 and 2 is whether to use SSBmax or SSB.
It’s better to align the occurrence of RF switching design with intra-freq with AGC setting to simplify UE’s implementation.  


	Apple
	Issue 1-5-1: we can compromise to option 2.
Issue 1-5-2: support option 1
Issue 1-5-3: support option 1 but it’s up to the conclusions from issue 1-2 and 1-3.
Issue 1-5-4: support option 1 but it’s up to the conclusions from issue 1-2 and 1-3. Option 2 is not based on the latest equation from the endorsed CR in last meeting.
Issue 1-5-4: support option 1 but it’s up to the conclusions from issue 1-2 and 1-3.

	Huawei
	1-5-1: option 2.
1-5-2: option 1.
1-5-3: option 2, based on our proposal for 1-2 and 1-3.
1-5-4: option 2, based on our proposal for 1-2 and 1-3.
1-5-5: option 2, based on our proposal for 1-2 and 1-3.

	NEC
	Issue 1-5-3, 1-5-4 and 1-5-5: We agree with recommended WF. We can revisit after finalizing issue 1-2 and 1-3

	QC
	Issue 1-5-1: support Option 2.

	Nokia, Nokia Shanghai Bell
	Issue 1-5-1/1-5-2: We go for Option3 to use the value of SCell activation for unknown SCell. In Option2, why one Ts can be saved? 
Issue 1-5-3/1-5-4/1-5-4: It is up to the conclusion on Issue 1-2 and 1/3. We can come back to it later.



Sub-topic 1-6: Multiple SCell activation requirement in inter-band CA in FR2
	Company
	Comments

	Mediatek
	Option 2.

	Apple
	Support the option 2 and recommended WF.

	Huawei
	Option 2 and support the recommended WF.

	NEC
	We support option 2

	QC
	Regarding recommended WF, as working group meetings cannot make a decision about what respective groups are going to do in the future release, it should be a matter of no further discussion vs. defining requirement in Rel-16. In addition, it should be also about whether to define the requirement for multiple cells or not. For single-cell case, RAN4 already agreed a requirement for FR2 inter-band independent beam management, if I’m not wrong. And now a requirement for common beam case is under discussion. With this background, if this sub-topic is just about whether to define requirements for multi-SCell in this release or not, we think we can skip the discussion at least in this meeting.
[Response to Qualcomm]: we understand group meeting cannot decide the issue for future release, but this can help RANP to efficiently decide R17 scope. Anyway we need to summarize the open issues for this R16 WI for the SR, and whether or not it shall be kept in R16 or further study in R17 will be decided by RANP. In R15 we did the similar thing as well, i.e., summarizing the leftover R15 issue for future release.  For inter-band FR2 CA RRM, the single cell activation is still under discussing on this thread. 

	Nokia, Nokia Shanghai Bell
	We support Option2. 



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006194
	Ericsson: Several details not yet settled.

	
	Company B

	
	

	R4-2006195
	Ericsson: Several details not yet settled.

	
	Company B

	
	

	R4-2006196
	Ericsson: Several details not yet settled.

	
	Company B

	
	

	R4-2007857

	Ericsson: Several details not yet settled.

	
	Company B

	
	

	R4-2007858

	Ericsson: Several details not yet settled.

	
	Company B

	
	

	R4-2007859

	Ericsson: Several details not yet settled.

	
	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 1-1: Requirement scope of multiple SCell activation
	Issue 1-1: Whether or not to further down select multiple Scell activation cases for requirements from R4-2005347?
Tentative agreements:
Based on the 1st round discussion, 6 companies supported option 1 while 1 company supported option 2. The tentative agreement based on majority view is Option 1.
Candidate options:
· Option 1(Apple, MediaTek, Huawei, Ericsson, NEC, Nokia): No
· Option 2 (Qualcomm): Yes, and following scope is applied
· RAN4 to not define any requirements for a case where all to-be-activated SCells are unknown without active serving cell on the same band
· RAN4 to not define any requirements for a case where to-be-activated SCells belong to different scenario groups, e.g. combinatorial cases of issue 1-10-x and issue 1-10-y in R4-2005405

Recommendations for 2nd round:
The tentative agreement shall be finally confirmed in the 2nd round and the agreement will be captured in the WF.

	Sub-topic 1-2: Scaling for unknown intra-band contiguous being-activated SCell
	Issue 1-2: Scaling for unknown intra-band contiguous being-activated SCell
Tentative agreements:
No agreement has been made in the 1st round due to the diverse proposals. Apple added a new option 2b for companies to compromise.
Candidate options:
· Option 1 (Apple, Huawei, MTK): FR1 unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
· Option 2 (Nokia, QC): The FR1 unknown SCells which are contiguous to the FR1 known cell or FR1 active serving cell on the same band should not be counted when deriving the scaling factor N.
· Option 2a (Ericsson, NEC): An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the unknown SCell
· Multiple SSBs are used in the unknown SCell, and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation
· Otherwise the SCell is accounted for in, and scaled by, N.
· Option 2b (Apple): An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when the following conditions are fulfilled:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
Otherwise the SCell is accounted for in, and scaled by, N.

Recommendations for 2nd round:
Encourage companies to discuss how to compromise to the final solution, and the agreements will be captured in the WF.
Moderator suggestion: could we use option 2b as a starting point to discuss the compromised solution? 

	Sub-topic 1-3: “cell detection time” in delay extension due to searcher limitation
	Issue 1-3: “cell detection time” in delay extension due to searcher limitation
Tentative agreements:
Based on the 1st round discussion, 6 companies supported option 1 while 2 company supported option 2. The tentative agreement based on majority view is Option 1. However, Huawei proposed new option 3 for compromising.  
Candidate options:
· Option 1 (Apple, MediaTek, Ericsson, NEC, QC, Nokia): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell
· Option 2 (NEC, Huawei): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell
· Option 3 (Huawei): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell. And meanwhile AGC time is scaled by the number of bands with unknown SCell but without known or active serving cell.
Recommendations for 2nd round:
The tentative agreement and the new option 3 for compromising shall be finally confirmed in the 2nd round and the agreement will be captured in the WF.

	Sub-topic 1-4: Interruption for multiple SCell activation
	Issue 1-4: Interruption for multiple SCell activation
Tentative agreements:
Based on the 1st round discussion, 6 companies supported option 1 while 1 company supported option 2. The tentative agreement based on majority view is Option 1. 
Candidate options:
· Option 1 (Apple, MTK, Huawei, Ericsson, NEC, Nokia): single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.
· Option 2 (Qualcomm): For interruptions on other serving cells when multiple SCells are being activated
· In case of N Scells, that are inter-band or intra-band non-contiguous, being activated, there will be N independent interruptions on other cells. 
· In case of multiple intra-band contiguous cells being activated, there will be one interruption on other active cells.
Recommendations for 2nd round:
The tentative agreement shall be finally confirmed in the 2nd round and the agreement will be captured in the WF.

	Sub-topic 1-5: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC
	Issue 1-5-1: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms 
Tentative agreements:
Based on the 1st round discussion, 4 companies supported option 2 while 1 company supported option 3. The tentative agreement based on majority view is Option 2. 
Candidate options:
· Option 2 (MediaTek, Huawei, Apple, Qualcomm): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
· Option 3 (Nokia): 
· TFirstSSB_MAX + Trs + 5ms, if multiple SCells to be activated are all FR1 known SCells and at least one of them is with Scell measurement cycle larger than 160ms
· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, if the multiple SCells to be activated are all FR1 and at least one of the SCells is unknown SCell. 
· TFirstSSB+ 5ms, otherwise.
Recommendations for 2nd round:
The tentative agreement shall be finally confirmed in the 2nd round and the agreement will be captured in the WF.

Issue 1-5-2: activation delay for FR1 known SCell with Scell_meas_cycle>160ms 
Tentative agreements:
No tentative agreement. Based on the 1st round discussion, 2 companies supported option 1 while 1 company supported option 2. 
Candidate options:
· Option 1 (Apple, Huawei): 
· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
· Option 2 (Nokia): 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
Recommendations for 2nd round:
This issue can be handled in the same way as issue 1-5-1. If we have conclusion in issue 1-5-1 by addressing Nokia’s comment, we can decide 1-5-2 between option 1 and 2. The agreement will be captured in the WF.

Issue 1-5-3, issue 1-5-4, issue 1-5-5:
Tentative agreements:
 None. 
Candidate options:
Same candidate options as at the beginning of 1st round.
Recommendations for 2nd round:
These issues are up to the conclusion of issue 1-2 and 1-3. We can discuss them in CRs if issue 1-2 and 1-3 can be concluded. The agreement will be captured in the WF as well.


	Sub-topic 1-6: Multiple SCell activation requirement in inter-band CA in FR2

	Issue 1-6: Multiple SCell activation requirement in inter-band CA in FR2
Tentative agreements:
RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA
Recommendations for 2nd round:
The agreement will be captured in the WF.




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on R16 multiple SCell activation
	
Apple




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

	R4-2006194
	Return to (based on the conclusion of the open issues)

	R4-2006195
	Return to (based on the conclusion of the open issues)

	R4-2006196
	Return to (based on the conclusion of the open issues)

	R4-2007857
	Return to (based on the conclusion of the open issues)

	R4-2007858
	Return to (based on the conclusion of the open issues)

	R4-2007859
	Return to (based on the conclusion of the open issues)



Discussion on 2nd round (if applicable)
Sub-topic 1-1: Requirement scope of multiple SCell activation
	Company
	Comments

	
	



Sub-topic 1-2: Scaling for unknown intra-band contiguous being-activated SCell
	Company
	Comments

	Huawei
	We can accept option 2b which was discussed in GTW as compromise, but one note is that if the condition on same Tx beam is not met, there should be no requirement. The reason is that whether same Tx beam condition is met or not is not known to UE. 



Sub-topic 1-3: “cell detection time” in delay extension due to searcher limitation
	Company
	Comments

	
	



Sub-topic 1-4: Interruption for multiple SCell activation
	Company
	Comments

	
	



Sub-topic 1-5: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC
	Company
	Comments

	
	Issue 1-5-1:




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2008994	(WF)
	Agreeable

	R4-2009097
	Agreeable (revised from R4-2006194)

	R4-2009098
	Agreeable (revised from R4-2006195)

	R4-2006196
	Not pursue 

	R4-2007857
	Not pursue 

	R4-2007858
	Not pursue 

	R4-2009108
	Agreeable (revised from R4-2007859)



Topic #2: Inter-frequency measurement requirement without MG (6.15.1.5)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006521
	vivo
	Observation 1: For UE which implements this feature, it will obtain a tradeoff between intra-frequency measurement performance and inter-frequency/inter-RAT measurement performance. 
Observation 2: The potential gain on throughput through this feature may be limited providing measurement gaps are still allocated to a UE when it is necessary. 
Proposal 1: Support option 1 in [1], i.e., Optional with UE capability signalling
Proposal 2: Support option1, i.e., when the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.   

	R4-2006716
	Qualcomm
	Observation 1: Implementation of this feature involve significant increase of UE implementation complexity. 
Proposal 1: The capability associated with this feature should be optional with capability signaling.   
Proposal 2: When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.

	R4-2006806
	CMCC
	Proposal 1: No additional scheduling restriction is specified for the case the target SSB has a different SCS grid as that of UE’s serving cell.
Proposal 2: UE capability ssb-InterF-MeasNoGap is introduced to indicate whether the UE support inter-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE. The capability is reported per UE and mandatory support in Rel-16.
Proposal 3: The relation between “NeedForGap” and “inter-frequency without MG” can be interpreted as following:
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
· If UE indicates “no gap”, UE needs to also indicate the support of “inter-frequency without MG”, and the gap is not needed for measurement, regardless whether the target SSB is completely contained in UE’s active BWP or not. 

	R4-2006807
	CMCC
	CR based on discussion paper R4-2006806

	R4-2006888
	MTK
	Proposal 1: Inter-frequency measurement requirement without gap is an optional feature with UE capability signaling.
Proposal 2: When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.

	R4-2007349
	OPPO
	Proposal 1: Prefer optional with UE capability signalling.
Proposal 2: When the target SSB has a different SCS grid as that of UE’s serving cell, UE not capable of simultaneousRxDataSSB-DiffNumerology is allowed to have scheduling restriction in the entire SMTC duration.
Proposal 3: For non-CA capable UE, define requirements based on the assumption that UE perform measurement within gaps. For CA capable UE, define requirements based on the assumption that UE perform measurement outside gaps. 

	R4-2007746
	Huawei, Hisilicon
	Proposal 1: The feature is an optional capability and RAN4 shall inform RAN2 to design the corresponding capability signalling.
Proposal 2: No need to specify the scheduling restriction for the case the target SSB has a different SCS grid as that of UE’s serving cell.

	R4-2007745
	Huawei, Hisilicon
	LS based on discussion paper R4-2007746



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Capability of supporting inter-frequency measurement without MG
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Capability of supporting inter-frequency measurement without MG
· Proposals
· Option 1 (vivo, Qualcomm, MTK, OPPO, Huawei, Apple, CMCC, Ericsson, ZTE): Optional with UE capability signaling
· Option 2 (CMCC): UE capability ssb-InterF-MeasNoGap is introduced to indicate whether the UE support inter-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE. The capability is reported per UE and mandatory support in Rel-16.
· Recommended WF
· Tentative agreements:
· Option 1 (vivo, Qualcomm, MTK, OPPO, Huawei, Apple, CMCC, Ericsson, ZTE): Optional with UE capability signaling

Sub-topic 2-2: Scheduling restriction when the target SSB has a different SCS grid
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: Scheduling restriction when the target SSB has a different SCS grid
· Proposals
· Option 1 (vivo, Qualcomm, MediaTek, OPPO, Intel): 
When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.
· Option 2 (CMCC, Huawei, Apple, Ericsson, ZTE): 
No additional scheduling restriction is specified for the case the target SSB has a different SCS grid as that of UE’s serving cell.
· Option 3 (OPPO):
When the target SSB has a different SCS grid as that of UE’s serving cell, UE not capable of simultaneousRxDataSSB-DiffNumerology is allowed to have scheduling restriction in the entire SMTC duration
· Recommended WF
· Need to further discuss between option 1 and option 2.

Sub-topic 2-3: relation between “NeedForGap” and “inter-frequency without MG”
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Relation between “NeedForGap” and “inter-frequency without MG”
· Proposals
· Option 1 (CMCC): 
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
· Proponent:  CMCC, Apple, Huawei, OPPO, Intel, ZTE
· Opponent: QC
· If UE indicates “no gap”, UE needs to also indicate the support of “inter-frequency without MG”, and the gap is not needed for measurement, regardless whether the target SSB is completely contained in UE’s active BWP or not. 
· Proponent:  CMCC, QC
· Opponent: Apple, Huawei, OPPO, Intel

· Recommended WF
· The tentative agreement based on majority view:
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
· FFS: If UE indicates “no gap”, UE needs to also indicate the support of “inter-frequency without MG”, and the gap is not needed for measurement, regardless whether the target SSB is completely contained in UE’s active BWP or not. 

Issue 2-3-2: On replied LS on NeedForGap capability  (merged from thread#233 topic #6)
· RAN4 to confirm that the NeedForGap signaling design is irrelevant with RAN4 ’s ongoing discussion on inter-frequency measurement without gap in Rel16 RRM enhancement WI.[MTK]
· Option 1: Yes (Ericsson, MTK)
· Option 2: No (CMCC)
· Option 3: FFS

· Recommended WF
· Continue discussion in 2nd round
· Moderator suggestion: since this NeedForGap issue comes in this meeting, it shall not impact the completion of R16 RAN4 inter-frequency without MG topic.

Sub-topic 2-4: Requirement for CA capable and non-CA capable UE
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4: Requirement for CA capable and non-CA capable UE
· Proposals
· Option 1 (OPPO): 
For non-CA capable UE, define requirements based on the assumption that UE perform measurement within gaps. For CA capable UE, define requirements based on the assumption that UE perform measurement outside gaps.
· Recommended WF
· Tentative agreements:
· It’s a previous agreement and no need to discuss it again.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1: Capability of supporting inter-frequency measurement without MG
	Company
	Comments

	MTK
	Support option 1. It needs extra resource for UE.

	vivo
	Support opion 1

	Apple
	Support option 1.

	CMCC
	We can compromise to option 1.

	Huawei
	Support option 1.

	Ericsson
	We are fine with either of Option 1 and Option 2.

	OPPO
	Support option 1.

	QC
	Suppot option 1
As we agreed in the previous meeting:
1. SMTC completely overlapped with the measurement gap, SMTC outside the measurement gap, SMTC partially overlapped with measurement gap, all the above three cases require different handling. 
2. For SMTC partially overlapped with measurement gap, UE is even required to read a new flag to determine the measurement procedure options.
Therefore, implementation of such feature with some many different cases would definitely increase the burden of upper layer processing and resource management. The complexity is mainly in how to manage/schedule all these different measurement, not whether UE can measure SSB at what location.


	ZTE
	We are fine with both options.


 
Sub-topic 2-2: Scheduling restriction when the target SSB has a different SCS grid
	Company
	Comments

	MTK
	Support option 1. UE should be allowed to use the FFTs with the same center frequency. It is nothing about the timing difference, it is about the different center frequencies for UE to measure the intra-frequency and inter-frequency measurement without gap. 

	vivo
	Support option 1. 

	Apple
	Support option 2.

	CMCC
	We prefer option2.

	Huawei
	Support option 2.
The data reception on the serving cell and the measurement on the neighbour cell is independent even they are on different SCS grid. In addition, the inter-frequency measurement and data reception is on the different frequency layers, there is no orthogonality issue as well.

	Ericsson
	We support Option 2. 
For Option 1 it seems there would be no significant difference between using MG or doing measurements without MG but with scheduling restriction.

	OPPO
	We can also support option 1.

	QC
	Support option 1: While data Rx and search are on different frequency layers, since SSB is within active BWP, the received from the same RF chain. If SCS grid is not aligned, additional special handling is needed when extracting data for search modules. With scheduling restriction, such special handling can be avoided. Agree with MTK’s comment above, timing difference is not related to this issue.

	Intel
	support option 1.

	ZTE
	Support option 2



Sub-topic 2-3: Relation between “NeedForGap” and “inter-frequency without MG”
	Company
	Comments

	MTK
	As we explained in R4-2006883. No matter UE indicates “gap” or “no gap” for the inter-frequency measurement and intra-frequency measurement, it has nothing to do with the reason for UE to support the inter-frequency gapless measurement. Therefore, we can conclude that NeedForGap signaling design is irrelevant with RAN4 new gapless mechanism

In LS [1], RAN2 informs RAN4 that the new UE capability NeedForGap is introduced in LTE SA for inter-RAT SSB based measurement and also in NR SA for intra-frequency and inter-frequency SSB based measurement. The scenarios happen when target SSB is not completely contained in the UE’s active BWP and can be divided into following categories:
•	Inter-frequency measurement: 
o	For inter-band inter-frequency measurement with gap, whether UE can report “no-gap” depends on if there is another inactive RF chain for UE to detect or measure SSBs on the inter-frequency layer in the target band while maintaining data reception and transmission on UE’s serving cells in particular band(s) simultaneously 
o	For intra-band inter-frequency measurement with gap, whether UE can report “no-gap” depends on if the BW of an active RF chain is opened wide enough for UE to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from inter-frequency layer in the same band. 
•	For intra-frequency measurement:
o	For intra-frequency measurement with gap, whether UE can report “no-gap” depends on if the BW of an active RF chain is opened wide enough for UE to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from intra-frequency layer when the SSB is not completely contained in the active BWP .
However, the scenario of inter-frequency gapless measurement discussed in WI NR_RRM_Enh-Core happens when the target SSB is completely contained in the UE’s active BWP
•	For inter-frequency gapless measurement, the target SSB is completely contained in the active BWP. UE does not need to change the RF setting in order to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from inter-frequency layer. It means that gap is always not needed, and whether UE can report “supporting this feature” depends on if 
o	UE’s resource and implementation can support the modified measurement rules.


	Apple
	We have comment on the case when UE indicates “no gap”, and we think we shall comply with RAN2 signaling design. In RAN2 LS R2-2003883, it was stated that,
With the new inter-frequency gapless measurement defined by RAN4, RAN2 interprets the NeedForGap signaling (for inter-frequency) as following: 
· If the UE indicates "gap", the gap is needed for measuring the concerned frequency except for the new RAN4 gapless scenario. Depending on another capability, the UE may still be able to do gapless measurement when the target SSB is completely contained in the UE’s active BWP.
· If the UE indicates "no-gap", the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism. 

	CMCC
	To MTK: We think there is no conflict between Needforgap and inter-frequency without MG, but we don’t agree that they are irrelevant. We need to have clear understanding on the relation between these two UE capabilities.
To Apple:  If UE indicates “no gap”, but UE indicates not support of “inter-frequency without MG”, what is the UE measurement behavior? According to RAN2 LS, even though the UE capabilities are not aligned, it seems that gap is still not needed in this scenario. So we prefer to make it clear that if UE indicates “no gap”, then UE should also indicate the support of “inter without MG”, and no gap is needed for measurement. We think it has no conflict with RAN2 understanding.

	Huawei
	1. we agree that there is no conflict between “needforgap” and interfrequency without gap.
2. Agree with the first bullet of option 1. For the second bullet of option 1, RAN2 LS (R2-2003883) pointed out
· If the UE indicates “no-gap”, the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism. 
RAN2 LS meant if UE report “no gap”, UE doesn’t need to further check the inter-f without gap capability.
If UE indicates “no gap”, but UE indicates not support of “inter-f without gap”, the possible case is that UE had spare RF chain.

	Ericsson
	Agree with MTK comments that they are independent features. To avoid confusion it is better to refer to RAN4 feature as: Inter-frequency measurement on SSB within active BWP and without measurement gap.

	OPPO
	Agree with 1st bullet of option 1. 
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
For the case if UE indicates “no gap”, but UE indicates not support of “inter-frequency without MG”, we support the proposal provided by Apple following RAN2’s agreement:
· the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism.

	QC
	We agree with the second bullet, if UE indicates “no gap”, UE needs to also indicate the support of “inter-frequency without MG”, and the gap is not needed for measurement, regardless whether the target SSB is completely contained in UE’s active BWP or not.
But for the first bullet, we think further discussion is needed. Based on our understanding, change search/measurement scheduling or request gap through “NeedforGap” according to active BWP is not feasible due to the fact that active BWP can change by DCI, a very fast procedure. Therefore, UE may request gap through “NeedforGap” signaling when target SSBs lie outside of some of configured BWPs. Therefore, to align RAN4 requirement with RAN2 signaling, we propose that UE is able to do gapless measurement when target SSB is completely contained in UE’s active BWP and indicate “no gap”.  

	Intel
	agree about the first bullet of option 1. However, for the second bullet, if UE indicates “no gap”, UE didn’t need to indicate whether support “inter-frequency measurement without gap” or not. If UE indicate “no gap”, it means that UE may have another spare RF chain and it didn’t need gap. According the LS from RAN2, it’s also clear that if “no -gap” is indicated, the gap is not needed whether UE further indicate the new Ran4 gapless mechanism or not.
If the UE indicates "no-gap", the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism.


	ZTE
	We agree with the first sub-bullet of option 1.
For the second sub-bullet, if UE indicates ‘no gap’ then UE can do inter frequency measurement without gap for sure. However there would be different requirements depending on different cases of how no gap measurement is done as identified by Mediatek.
If the inter frequency no gap measurement is done with redundant RF chains, then there is no impact to any other ongoing measurements with or without gaps. This is just a parallel measurement with ongoing measurements.
If the inter frequency no gap measurement is done with wide BW on the same RF chain of the serving cell, then no matter whether SSB is in the active BWP or not, the measurement requirements are the same and should consider overlapping/partial overlapping with SMTC and/or measurement gap for ongoing measurement.
So for both cases there is no need to rely on indication of support of “inter-frequency without MG”
RAN4 can further decide whether to specify requirements for no gap measurement with redundant RF chains.
It is proposed to inform RAN2 on these observations. 



Sub-topic 2-4: Requirement for CA capable and non-CA capable UE
	Company
	Comments

	MTK
	Agree the recommended WF

	vivo
	Agree with the recommended WF. Do not need discuss it again.

	Apple
	Since it has been agreed in last meeting, we don’t need to discuss it again.

	CMCC
	Agree with the recommended WF. Do not need to discuss it again.

	Huawei
	Agree with the recommended WF.

	Ericsson
	Agree with the recommended WF.

	OPPO
	Agree with the recommended WF. This proposal has already been approved.

	QC
	Agree the recommended WF

	Intel
	Agree with the recommended WF.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006807
(CR)
	Ericsson: Seems OK.

	
	QC:
One clarification is needed: when SMTC is partially overlapped with gap and gNB doesn’t signal the new Rel-16 flag agreed in previous meeting, is this case included in “UE requires measurement gaps to identify and measure cells on inter-frequency carriers”? Maybe list this case is more clear?
9.3.1 missing exception cases, like measurement gap is completely overlapped with SMTC, or partially overlapped with Rel-15 flag
9.3.5.3 missing UE capability
May need revision depends on agreement for SCS grid not aligned case

	
	ZTE: capture agreements, if any, on new RAN2 signaling of no gap measurement. Otherwise editor notes is needed.

	R4-2007745
(LS)
	Ericsson: Seems OK.

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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

	Sub-topic 2-1: Capability of supporting inter-frequency measurement without MG

	Issue 2-1: Capability of supporting inter-frequency measurement without MG
Tentative agreements:
· Option 1: Optional with UE capability signaling

Recommendations for 2nd round:
The agreement will be captured in the WF.

	Sub-topic 2-2: Scheduling restriction when the target SSB has a different SCS grid
	Issue 2-2: Scheduling restriction when the target SSB has a different SCS grid
Tentative agreements:
None. Based on the 1st round discussion, 5 companies supported option 1 while 5 company supported option 2. 
Candidate options:
· Option 1 (vivo, Qualcomm, MediaTek, OPPO, Intel): 
When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.
· Option 2 (CMCC, Huawei, Apple, Ericsson, ZTE): 
No additional scheduling restriction is specified for the case the target SSB has a different SCS grid as that of UE’s serving cell.
Recommendations for 2nd round:
Need to further discuss between option 1 and option 2. The agreement will be captured in the WF.

	Sub-topic 2-3: Relation between “NeedForGap” and “inter-frequency without MG”

	Issue 2-3-1: Relation between “NeedForGap” and “inter-frequency without MG”
Tentative agreements:
Based on the 1st round discussion:
6 companies supported 1st bullet in option 1 while 1 company disagreed with it.
2 companies supported 2nd bullet in option 1 while 4 company disagreed with it.
The tentative agreement based on majority view is: 1st bullet in option 1 is agreeable and 2nd bullet in option 1 could be FFS
Candidate options:
· Option 1: 
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP.  (up to the tentative agreement)
· If UE indicates “no gap”, UE needs to also indicate the support of “inter-frequency without MG”, and the gap is not needed for measurement, regardless whether the target SSB is completely contained in UE’s active BWP or not. 
· Option 2: 
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. (up to the tentative agreement)
· If the UE indicates "no-gap", the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism.
Recommendations for 2nd round:
The tentative agreement based on majority view needs to be finally confirmed in the 2nd round. Need to further discuss among option 1, option 2 and other possible option. The agreement will be captured in the WF.
Issue 2-3-2: On replied LS on NeedForGap capability  (merged from thread#233 topic #6)
Tentative agreements:
None
Candidate options:
RAN4 to confirm that the NeedForGap signaling design is irrelevant with RAN4 ’s ongoing discussion on inter-frequency measurement without gap in Rel16 RRM enhancement WI.
· Option 1: Yes (Ericsson, MTK)
· Option 2: No (CMCC)
· Option 3: FFS

Recommendations for 2nd round:
Continue discussion in 2nd round. 
Moderator suggestion: since this NeedForGap issue comes in this meeting, it shall not impact the completion of R16 RAN4 inter-frequency without MG topic.


	Sub-topic 2-4: Requirement for CA capable and non-CA capable UE
	Issue 2-4: Requirement for CA capable and non-CA capable UE
Tentative agreements:
It’s a previous agreement and no need to discuss it again.
Recommendations for 2nd round:
Nothing needs to do on this issue.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on R16 inter-frequency measurement without MG
	

CMCC



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  

	R4-2006807
(CR)
	To be revised

	R4-2007745
(LS)
	Agreeable

	R4-2006882
(LS)
	To be revised (merged from thread#233 topic#6)



Discussion on 2nd round (if applicable)
Sub-topic 2-2: Scheduling restriction when the target SSB has a different SCS grid
	Company
	Comments

	MTK
	I think it was already agreed in the on-line meeting that there is no requirement for this case. The thing that we need to discuss is whether we will specify it in the spec. From UE perspective, we prefer to clarify it in the spec. However, we can compromise to the majority view.

	Apple
	Our understanding is we don’t need to add anything into the spec for this particular case 

	CMCC
	Accoding to the discussion on GTW session, the conclusion is that do not define the requirements, so I suppose we don’t need to specify anything in the spec.

	Huawei
	Based on the agreements on GTW session, no requirements are defined for this case. We agree with CMCC that we can leave the case without mentioning it.

	Ericsson
	Agree with others, no need to consider this for the CR

	Intel
	According to the conclusion of GTW session, don’t need to specify anything. 

	ZTE
	We agreed that no requirement is specified for different SCS grid.



Sub-topic 2-3: Relation between “NeedForGap” and “inter-frequency without MG”
	Company
	Comments

	MTK
	Our understanding is that “NeedForGap signaling design is independent with RAN4 new gapless mechanism.”  No matter UE report “gap”or “no gap ”on inter-band inter-frequency or on intra-band inter-frequency measurement, it does not change the fact that target SSB is already completely contained in the active BWP for RAN4’s WID inter-frequency without MG. What determine whether UE can support inter-frequency measurement without MG is whether UE has resource to modify the SW/HW design to support different measurement rules and simultaneously receive 2 SSBs with different SCS. UE might support or not support inter-frequency without MG, no matter UE report “gap”or “no gap ”on inter-band inter-frequency or on intra-band inter-frequency measurement   

In RAN2 LS, NeedForGap is introduced in LTE SA for inter-RAT SSB based measurement and also in NR SA for intra-frequency and inter-frequency SSB based measurement. The scenarios happen when target SSB is not completely contained in the UE’s active BWP and can be divided into following categories:
•	Inter-frequency measurement: 
o	For inter-band inter-frequency measurement with gap, whether UE can report “no-gap” depends on if there is another inactive RF chain for UE to detect or measure SSBs on the inter-frequency layer in the target band while maintaining data reception and transmission on UE’s serving cells in particular band(s) simultaneously 
o	For intra-band inter-frequency measurement with gap, whether UE can report “no-gap” depends on if the BW of an active RF chain is opened wide enough for UE to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from inter-frequency layer in the same band. 
•	For intra-frequency measurement:
o	whether UE can report “no-gap” depends on if the BW of an active RF chain is opened wide enough for UE to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from intra-frequency layer when the SSB is not completely contained in the active BWP .
However, the scenario of inter-frequency gapless measurement discussed in WI NR_RRM_Enh-Core happens when the target SSB is completely contained in the UE’s active BWP
•	For inter-frequency gapless measurement, the target SSB is completely contained in the active BWP. UE does not need to change the RF setting in order to simultaneously receive or transmit data on UE’s serving cells and detect or measure SSBs from inter-frequency layer. It means that gap is always not needed, and whether UE can report “supporting this feature” depends on if 
o	UE’s resource and implementation can support the modified measurement rules.


	Apple
	We think the RAN2 assumption is very clear in their LS, and we agree with the RAN2 assumption in the incoming LS. In their LS it is very clearly stated the UE behavior under different indications, as duplicated as below,
With the new inter-frequency gapless measurement defined by RAN4, RAN2 interprets the NeedForGap signaling (for inter-frequency) as following: 
· If the UE indicates "gap", the gap is needed for measuring the concerned frequency except for the new RAN4 gapless scenario. Depending on another capability, the UE may still be able to do gapless measurement when the target SSB is completely contained in the UE’s active BWP.
· If the UE indicates "no-gap", the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism.
We are wondering if we need a reply LS to RAN2 since they didn’t ask RAN4 to confirm anything but just ask RAN4 to take into account their conlusion in the furure RAN4 work. So if we agree with the assumptions in RAN2 LS, we don’t think we need to reply anything to RAN2.

	Qualcomm
	Agree with apples view above, LS is not needed and the two bullets interpretation align to our understanding

	CMCC
	We agree the RAN2 interpretation is their LS. We don’t have strong view in either to reply the LS or not. But the current LS has too many details, it would be better to just say RAN4 agrees with RAN2’s understanding.

	Huawei
	We think the description in the LS from RAN2 is clear enough.
If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
If the UE indicates “no-gap”, the gap is not needed for measuring the concerned frequency, and UE doesn’t need to further check the inter-f without gap capability.
We also doubt the necessity of replying the LS.


	Ericsson
	We agree with Apple, Qualcomm and CMCC, the conclusion of RAN2 and  action to RAN4 is 
Therefore, RAN2 assumes that the NeedForGap signaling design does not conflict with RAN4 new gapless mechanism. 


2. Actions:
ACTION: 	RAN2 respectfully asks RAN4 to take above RAN2 conclusions into consideration in the future works.
Since no conflict has been identified and RAN2 assumptions appear to be correct, our preference is not to reply.

	Intel
	There is no confliction between the newly designed NeedForGap signalling in RAN2 and interfrequency measurement without gap mechanism in RAN4. 
we think that it’s not necessary to reply the LS.

	ZTE
	RAN2 LS is quite clear and we share the view in the LS about the interpretation of inter-frequency gapless measurement and inter frequency measurement without gap when SSB is within active BWP.
For inter frequency gapless measurement, MTK identified two scenarios that UE can report ‘no gap’. One is when UE has redundant RF chain and one is when UE is operated in wider BW. From RAN4 perspective, it may need to study whether measurement requirements for the two scenarios are the same. If same requirements apply then there is no need to differentiate the two scenarios and no need to have any reply LS. If different requirements apply for the two scenarios, e.g. when UE uses redundant RF chain for gapless inter frequency measurement it can be done in parallel and no impact to ongoing measurement, then we may need to reply to RAN2 to further differentiate the two scenarios.
Considering this is the last meeting for Rel-16 and RAN4 hasn’t studied issue, it would be feasible to assume that measurement requirements for the two scenarios are the same. So no reply LS is needed.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2008995 (WF)
	Agreeable

	R4-2008996
	Agreeable (Revised from R4-2006807)

	R4-2008997
	Agreeable (Revised from R4-2006882)



Topic #3: UE-specific CBW change (6.15.1.7)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006197
	Apple
	Proposed change:
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of (TRRCprocessingDelay+TCBWchangeDelayRRC -THARQ) which is right after UE transmitting HARQ feedback for associated RRC reconfiguration signalling involving offsetToCarrier or carrierBandwidth change.
where,
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].

	R4-2006547
	Intel Corporation
	Endorsed CR in last meeting.

	R4-2006548
	Intel Corporation
	Endorsed CR in last meeting.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: UE behavior during UE-specific channel BW switch
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: UE behavior during UE-specific channel BW switch
· Proposal(Apple, MTK, vivo, Ericsson, Intel):
· The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of (TRRCprocessingDelay+TCBWchangeDelayRRC -THARQ) which is right after UE transmitting HARQ feedback for associated RRC reconfiguration signalling involving offsetToCarrier or carrierBandwidth change.
where,
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
· Recommended WF
· Keep this issue open in 2nd round and wait the conclusions on R4-2006189 on thread #201.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1: UE behavior during UE-specific channel BW switch
	Company
	Comments

	Mediatek
	Sub-topic 3-1:
Issue 3-1
We agree with the proposal. Because network does not know whether UE receive CBW change command or not if UE cannot transmit the ACK/HARQ information.

	vivo
	Agree with the proposal for Issue 3-1;

	Apple
	We think the proposal of issue 3-1 is necessary in this requirement.

	Huawei
	We suggest to wait for the conclusion in Rel-15 discussion based on R4-2006189, and apply the same principle here.

	Ericsson
	Issue 3-1: Agree with the proposal.

	NEC
	We in general OK with the proposal. 
[NEC2]:
I think I misunderstood it. We would like to change our comments to following.
We agree with Huawei and QC and wait for conclusion of Rel-15 discussion. Same principle can be applied here also.

	QC
	Issue 3-1: We share the same view as Huawei. 
Applying the same principle from the outcome of R4-2006189 will ensure consistency across different parts of the spec.

	Intel
	We agree with the proposal.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006197 (CR)
	Apple: can merge to Intel CR if the change makes sense to companies.

	
	Ericsson: We are OK with the CR

	
	Qualcomm: We should evaluate it after finalizing the outcome of R4-2006189.

	
	Intel: OK with the CR. We are also OK to merge this one into our CR.

	R4-2006547
(CR)
	Company A

	
	Company B

	
	

	R4-2006548
(CR)
	Company A

	
	Company B

	
	



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

	Sub-topic 3-1: UE behavior during UE-specific channel BW switch
	Issue 3-1: UE behavior during UE-specific channel BW switch
Tentative agreements:
None. Based on the 1st round discussion, 5 companies supported this proposal and 3 companies propose to wait the conclusions on R4-2006189 on thread #201.
Candidate options:
· Proposal(Apple, MTK, vivo, Ericsson, Intel):
· The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of (TRRCprocessingDelay+TCBWchangeDelayRRC -THARQ) which is right after UE transmitting HARQ feedback for associated RRC reconfiguration signalling involving offsetToCarrier or carrierBandwidth change.
where,
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
Recommendations for 2nd round:
Keep this issue open in 2nd round and wait the conclusions on R4-2006189 on thread #201.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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  

	R4-2006197 (CR)
	Return to (wait the conclusions on R4-2006189 on thread #201)

	R4-2006547
(CR)
	Agreeable

	R4-2006548
(CR)
	Agreeable



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2006197 (CR)
	Postponed

	R4-2009124
(CR)
	Agreeable (revised from R4-2006547)



Topic #4: Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam (6.15.1.10)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006869
	MediaTek inc.
	Proposal 1: For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied.
Proposal 2: The following scheduling restriction applies on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to RLM/BFD/CBD/L1-RSRP measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to RLM/BFD/CBD/L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on RS symbols to be measured for RLM/BFD/CBD/L1-RSRP measurement.
•	For CBM UEs which support simultaneousRxTxInterBandCA, the existing scheduling restriction requirements on FR2 is applied. 
•	For CBM UEs which do not support simultaneousRxTxInterBandCA, on top of the existing scheduling restriction requirements on FR2, the following restrictions additionally apply due to RLM/BFD/CBD/L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on RS symbols to be measured for RLM/BFD/CBD/L1-RSRP measurement.
Proposal 3: RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements being performed on another FR2 band.
Proposal 4: The following scheduling restriction applies on one FR2 band due to SS-RSRP and SS-SINR measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to SS-RSRP and SS-SINR measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to SS-RSRP and SS-SINR measurements.
-	the UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration.
•	For CBM UEs, the existing scheduling restriction requirements on FR2 is applied. I.e. 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured (in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
Proposal 5: The following scheduling restriction applies on one FR2 band due to SS-RSRQ measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to SS-RSRP and SS-SINR measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to SS-RSRP and SS-SINR measurements.
-	the UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured or RSSI symbols, and on 1 data symbol before each consecutive SSB symbols to be measured or RSSI symbols and 1 data symbol after each consecutive SSB symbols to be measured or RSSI symbols within SMTC window duration.
•	For CBM UEs, the existing scheduling restriction requirements on FR2 is applied. I.e.  
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured or RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured (in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
Proposal 6: For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.
Proposal 7: For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.
Proposal 8: For CBM UEs in the Case 2, if the target SCell is unknown, FFS whether to include the waiting time for TCI configurations in the SCell activation delay.
Proposal 9: For CBM UEs in the Case 2, if the target SCell is unknown, the cell search time of more than 1 RS samples will be required if the MRTD exceeds than half of a CP.
Proposal 10: For CBM UEs in the Case 2, if the target SCell is unknown,
•	If semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is
-	6ms+ TFirstSSB_MAX + TSMTC_MAX + [1 or more]*Trs + THARQ + max([Tuncertainty_MAC]+ TFineTiming + 2ms, [Tuncertainty_SP]).
•	If periodic CSI-RS is used for CSI reporting, Tactivation_time is
-	3ms + TFirstSSB_MAX + TSMTC_MAX + [1 or more]*Trs + max {(THARQ + [Tuncertainty_MAC]+ 5ms + TFineTiming), ([Tuncertainty_RRC]+ TRRC_delay)}.

	R4-2006876
	NTT DOCOMO, INC.
	Proposal 1: Inter-band CA requirement for FR2 assumes co-located scenario at least if UE uses common beam.
Proposal 2: If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
Proposal 3: The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
Proposal 4: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
Proposal 5: The existing measurement restriction exception for FR2 can be applicable for FR2 inter-band CA with common beam case on condition that each transmission point are co-located. If SCS is different between each band, simultaneousRxDataSSB-DiffNumerology capability support is needed.
Proposal 6: SCell activation delay for the cell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 with common beam shall include AGC setting time, cell search time, and fine timing tracking delay and they shall be based on the existing requirement of PSCell addition delay.

	R4-2006973
	Ericsson
	Observation 1 : Independent beamforming UE consists of two simultaneously active and independent antenna arrays followed by 2 independent FR2  RF chains.
Hypothesis 1 : Common beamforming UE consists of a single antenna array followed by 2 independent FR2 RF chains
Proposal 1 : CBD UE performs BFD/CBD on Scell based on requirements being defined in eMIMO WI.
Proposal 2 : CBD UE performs L1-RSRP reporting on SCells according to R15 measurement requirements.
Proposal 3 : 
For IBM there are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
Proposal 4 : No measurement restrictions are specified between bands for IBM UE
Proposal 5 : Measurement restrictions are needed for CBM UE unless QCL type D applies between measurement resources on each band
Proposal 6: AGC settling time is needed in case 2 Scell activation for CBM UE. Need for cell search time and fine tracking delay can be considered once MRTD requirements are decided

	R4-2007161
	Nokia, Nokia Shanghai Bell
	Regarding interruption discussion:
1. A UE supporting IBM shall support collocated deployment with a common angle of arrival.
Lack of uplink resource does not limit to only CBM in downlink CA.
CBM should be considered as the baseline operation for inter-band DL CA for L+L.
IBM should be considered as the baseline operation for inter-band DL CA for L+H.
1. An IBM capable UE configured in CBM mode would cause interruptions as defined currently for inter-band CA interruptions.
1. An CBM capable UE would cause interruptions according to intra-band CA interruptions.
Regarding the Beam Management
IBM requirements apply only to a UE configured to operate in IBM mode.
Rel-15 requirement related to BM for PCell and PSCell are unchanged when operating in IBM mode.
For a UE configured in IBM mode, it is sufficient to perform BFD and CBD in one of the SCells located the other band than the PCell or PSCell.
A UE operating in CBM mode would need to follow the existing Rel-15 and Rel-16 BM requirements.
UE need to perform BFD in at least 1 cell per band when UE is configured with FR2 inter-band CA in CBM mode.
Considering scheduling restrictions:
The requirements applicable for UE capable of both CBM and IBM when operating in IBM mode, apply to an IBM capable UE configured to operate in CBM mode.
Use the discussion from simultaneousRxTxInterbandCA for addressing collision between UL/DL Tx. 
Support of different numerologies is a UE capability issue.
On measurement restrictions:
When defining UE measurement restriction requirements, the UE capable of IBM but operating in CBM mode should be accounted.
A UE capable of both IBM and CBM is operated in CBM mode would not cause inter-band measurement restrictions.
Concerning SCell activation delay:
Use existing ‘SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band’ requirements as baseline when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2.


	R4-2007497
	Qualcomm
	Observation 1: If UE uses same RF chain to operate in FR2 inter-band CA with common beam management (CBM), the existing interruption requirements of intra-band CA will be needed for the UE.
Observation 2: Whether UE uses same or different RF chains to operate in FR2 inter-band CA with common beams will be up to UE implementation. The requirements should be defined so that UE can satisfy the requirements with both implementations.
Proposal 1: RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
· MRTD/MTTD requirements can be defined in thread #121. 
Proposal 2: For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
Proposal 3: Define an active “BFD band group”/”CBD band group” as a set of active bands whose BFD-RS/CBD-RS can be received by the UE through a common beam
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
Proposal 4: Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beam is equal to the number of active “BFD band groups”/” CBD band groups”.
Proposal 5: For FR2 inter-band CA combination with common beam, the existing measurement restriction requirements for FR2 shall be extended to serving cells in different bands.
Proposal 6: RAN4 should first define requirements for bands in which the UE can use a common beam and then discuss SCell activation delay for case 2.
Proposal 7: For FR2 inter-band CA combination with independent beam,
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.

	R4-2007775
	Huawei, HiSilicon
	Proposal 1: For FR2 inter-band CA with common beam management, the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
Proposal 2: For FR2 inter-band CA with common beam management, it is left to network to decide whether to configure BFD/CBD measurements on SCell.
Proposal 3: For FR2 inter-band CA with independent beam management, the scheduling availability requirements need to be defined to clarify no scheduling restrictions between two FR2 bands.
Proposal 4: For FR2 inter-band CA with common beam management, the existing measurement restriction requirements for FR2 shall be extended to the case of two RSs on different bands.
Proposal 5: For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA excluding L1-RSRP measurement delay can be applied for FR2 inter-band CA with common beam management.

	R4-2007776
	Huawei, HiSilicon
	Based on discussion paper R4-2007775.

	R4-2007777
	Huawei, HiSilicon
	Based on the agreement in last meeting.

	R4-2007778
	Huawei, HiSilicon
	Based on discussion paper R4-2007775.

	R4-2007779
	Huawei, HiSilicon
	Based on discussion paper R4-2007775.

	R4-2007802
	Huawei, HiSilicon
	Based on discussion paper R4-2007775.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Abbreviation: 
IBM: Independent Beam Management
CBM: Common Beam Management
Sub-topic 4-1 inter-band FR2 CA requirement scope
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: Conditions to apply requirements for bands in which the UE can use a common beam
· Option 1 (Qualcomm, MTK, Apple, QC, Intel):
· RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
· MRTD/MTTD requirements can be defined in thread #121. 
· Option 2 (modified by Qualcomm):
· Inter band CA requirements for FR2 with CBM assumes co-location and, same spatial filter and power imbalance requirements as intra-band CA requirements.
· MRTD/MTTD requirements can be defined in email thread #221. 
· Recommended WF
· Continue discussion in the 2nd round. 
Issue 4-1-2: Deployment assumption for using common beam 
· Option 1 (NTT DOCOMO, MTK, Apple, QC, Intel, Nokia):
· Inter-band CA requirement for FR2 assumes co-located scenario at least if UE uses common beam.
· Option 2 (Huawei, Ericsson, NTT DOCOMO)
· Inter-band CA requirement for FR2 assumes co-located scenario basically if UE uses common beam.
· Non-co-located scenario is not precluded.
· RAN4 would treat non-co-located scenario if concerns are raised.

· Recommended WF
· Continue discussion in the 2nd round.

Sub-topic 4-2: interruption requirements for inter-band FR2 CA
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005353):
Agreements on interruption requirements
For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
For a FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements for inter-band CA can be applied.
· RF inputs on RF architectures for FR2 inter-band CA combination with using common beam management are required. 
· If the separate RF chains are assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of inter-band CA can be applied.
· If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements of intra-band CA can be applied.

Open issues and candidate options before e-meeting:
Issue 4-2: Interruption requirement for inter-band FR2 CA with using common beam management
· Proposals
· Option 1 (NTT DOCOMO): 
If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
· Option 2 (Nokia): 
An IBM capable UE configured in CBM mode would cause interruptions as defined currently for inter-band CA interruptions.
An CBM capable UE would cause interruptions according to intra-band CA interruptions.
· Option 3 (Qualcomm, MTK, Apple, Intel (if MRTD is 260ns), ): 
For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
· Option 4 (Huawei):
For FR2 inter-band CA with common beam management, the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
· Option 5 (Ericsson, NTT DOCOMO, Nokia)
We need feedback on the RF architectures of common beam UEs for example in different band combinations. Then it is straightforward to decide on the suitable interrupt requirements.
· Recommended WF
· Continue discussion in the 2nd round
Sub-topic 4-3: beam management requirement for inter-band FR2 CA 
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005353):
Beam management resource configuration for FR2 inter-band CA combination with independent beam:
· Beam management resources on one cell in each band may be configured.
· Network may also configure beam management resources only on one cell such as Pcell, e.g. if network knows nodes on both bands are collocated.
Beam management requirements for FR2 inter-band CA combination with independent beam:
· For BFD/CBD on PCell/PSCell
· R15 BFD/CBD measurement requirements in FR2 can be applied for FR2 inter-band CA scenario.
· For BFD/CBD on SCell
· RAN4 to use SCell BFD/CBD requirements as being defined in eMIMO WID as baseline.
· For L1-RSRP reporting.
· R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario. 
Beam management requirements for FR2 inter-band CA combination with common beam :
· RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell.
· Option 1:The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
· Option 2: Others. 

Open issues and candidate options before e-meeting:
Issue 4-3-1: beam management resource configuration with CBM
· Proposals
· Option 1 (NTT DOCOMO): 
The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
· Option 2 (Ericsson, MTK, Huawei, Intel): 
CBM UE performs BFD/CBD on Scell based on requirements being defined in eMIMO WI.
CBM UE performs L1-RSRP reporting on SCells according to R15 measurement requirements.
· Option 3 (Nokia): 
A UE operating in CBM mode would need to follow the existing Rel-15 and Rel-16 BM requirements.
UE need to perform BFD in at least 1 cell per band when UE is configured with FR2 inter-band CA in CBM mode
· Option 4 (Qualcomm): 
Define an active “BFD band group”/”CBD band group” as a set of active bands whose BFD-RS/CBD-RS can be received by the UE through a common beam
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beam is equal to the number of active “BFD band groups”/” CBD band groups”.
· Option 5 (Huawei, Ericsson, NTT DOCOMO): 
For FR2 inter-band CA with common beam management, it is left to network to decide whether to configure BFD/CBD measurements on SCell.
· Recommended WF
· Continue discussion in the 2nd round.

Issue 4-3-2: beam management resource configuration with IBM
· Proposals (Nokia):
· IBM requirements apply only to a UE configured to operate in IBM mode.
· For a UE configured in IBM mode, it is sufficient to perform BFD and CBD in one of the SCells located the other band than the PCell or PSCell. 
· Recommended WF
· Continue discussion in the 2nd round.
Sub-topic 4-4: scheduling restriction requirement for inter-band FR2 CA
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005353):
Scheduling restriction requirements for FR2 inter-band CA combination with independent beam
· Option 1:
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 2:
· No scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.

Open issues and candidate options before e-meeting:
Issue 4-4-1: whether scheduling restriction is needed with independent beam
· Proposals
· Option 1 (MTK): 
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied. (this bullet is also supported by Qualcomm)
RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements being performed on another FR2 band.
· Option 2 (NTT DOCOMO, Ericsson, Huawei, Qualcomm, Intel (except the point Apple raised, i.e. mixed numerology also needs to be considered)): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 3 (Nokia):
The requirements applicable for UE capable of both CBM and IBM when operating in IBM mode, apply to an IBM capable UE configured to operate in CBM mode.
Use the discussion from simultaneousRxTxInterbandCA for addressing collision between UL/DL Tx. 
Support of different numerologies is a UE capability issue.
· Option 4 (Apple):
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied.
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements and SSB based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned SSB has different SCS from PDCCH/PDSCH on another FR2 band.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the scheduling restriction applies on one FR2 band due to CSI-RSRP/CSI-RSRQ/CSI-SINR measurements and CSI-RS based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned CSI-RS has different SCS from PDCCH/PDSCH on another FR2 band.

· Recommended WF
· Continue discussion in the 2nd round.
· Moderator suggestion: as commented by some companies, it can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capability of simultaneousRxTxInterBandCA or simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL. Could we preclude those error cases in condition for requirement applicability in spec? Then without those error cases, option 2 might be more agreeable.


Issue 4-4-2: Requirement design for scheduling restriction if it’s needed for IBM case
· Proposals
· Option 1 (MTK): 
The following scheduling restriction applies on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to RLM/BFD/CBD/L1-RSRP measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to RLM/BFD/CBD/L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on RS symbols to be measured for RLM/BFD/CBD/L1-RSRP measurement.
•	For CBM UEs which support simultaneousRxTxInterBandCA, the existing scheduling restriction requirements on FR2 is applied. 
•	For CBM UEs which do not support simultaneousRxTxInterBandCA, on top of the existing scheduling restriction requirements on FR2, the following restrictions additionally apply due to RLM/BFD/CBD/L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on RS symbols to be measured for RLM/BFD/CBD/L1-RSRP measurement.
The following scheduling restriction applies on one FR2 band due to SS-RSRP and SS-SINR measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to SS-RSRP and SS-SINR measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to SS-RSRP and SS-SINR measurements.
-	the UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration.
•	For CBM UEs, the existing scheduling restriction requirements on FR2 is applied. I.e. 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured (in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies on one FR2 band due to SS-RSRQ measurements being performed on another FR2 band:
•	For IBM UEs which support simultaneousRxTxInterBandCA there are no restrictions on scheduling availability due to SS-RSRP and SS-SINR measurement. 
•	For IBM UEs which do not support simultaneousRxTxInterBandCA, the following restrictions apply due to SS-RSRP and SS-SINR measurements.
-	the UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured or RSSI symbols, and on 1 data symbol before each consecutive SSB symbols to be measured or RSSI symbols and 1 data symbol after each consecutive SSB symbols to be measured or RSSI symbols within SMTC window duration.
•	For CBM UEs, the existing scheduling restriction requirements on FR2 is applied. I.e.  
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured or RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer signalling of smtc2 is configured (in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.

· Recommended WF
· can be discussed after achieving consensus on issue 4-4-1.

Sub-topic 4-5: measurement restriction requirement for inter-band FR2 CA
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005353):
Measurement restriction requirement for FR2 inter-band CA combination with common beam
· The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
· Option 1:
· There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped.
· Option 2:
· The existing measurement restriction requirements for FR2 shall be extended to serving cells in different bands.
· Others

Open issues and candidate options before e-meeting:
Issue 4-5-1: measurement restriction requirement with CBM
· Proposals
· Option 1 (MTK, Qualcomm, Huawei, Apple, Ericsson, QC, Intel, NTT DOCOMO): 
For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.
· Option 2 (NTT DOCOMO):
The existing measurement restriction exception for FR2 can be applicable for FR2 inter-band CA with common beam case on condition that each transmission point are co-located. If SCS is different between each band, simultaneousRxDataSSB-DiffNumerology capability support is needed.
· Option 3 (Ericsson): 
Measurement restrictions are needed for CBM UE unless QCL type D applies between measurement resources on each band
· Option 4 (Nokia):
When defining UE measurement restriction requirements, the UE capable of IBM but operating in CBM mode should be accounted.
A UE capable of both IBM and CBM is operated in CBM mode would not cause inter-band measurement restrictions.

· Recommended WF
· The tentative agreement based on majority view
· Option 1 (MTK, Qualcomm, Huawei, Apple, Ericsson, QC, Intel, NTT DOCOMO): 
For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.

Issue 4-5-2: measurement restriction requirement with IBM
· Proposals
· Option 1 (Ericsson, MTK, Huawei, Qualcomm, NTT DOCOMO, Nokia): 
No measurement restrictions are specified between bands for IBM UE 
· Option 2 (Apple, Intel):
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the measurement restriction when the SSB for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned SSB is in the same OFDM symbol as the aforementioned CSI-RS.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the measurement restriction when the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned CSI-RSs are in the same OFDM symbol.

· Recommended WF
· Continue discussion in 2nd round. 
· Moderator suggestion: since this is similar issue as in issue 4-4-1, could we wait for conclusion from issue 4-4-1 to determine which option shall be used?

Sub-topic 4-6: Scell activation requirement for inter-band FR2 CA
Sub-topic description:
Agreement in RAN4 #94-e-bis (R4-2005353):
SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For FR2 inter-band CA combination with independent beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied.
· For FR2 inter-band CA combination with common beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” cannot be applied.
· The SCell activation delay for case 2 can be studied from the following aspects:
· Whether AGC settling time need to be included.
· Whether cell search time need to be included.
· Whether fine timing tracking delay need to be included.

Open issues and candidate options before e-meeting:
Issue 4-6: Scell activation requirement for case 2
· Proposals
· Option 1 (MTK): 
For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied. (this bullet is also supported by Apple, Huawei, Ericsson, QC, NTT DOCOMO)
For CBM UEs in the Case 2, if the target SCell is unknown, FFS whether to include the waiting time for TCI configurations in the SCell activation delay.
For CBM UEs in the Case 2, if the target SCell is unknown, the cell search time of more than 1 RS samples will be required if the MRTD exceeds than half of a CP.
· Option 2 (NTT DOCOMO): 
SCell activation delay for the cell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 with common beam shall include AGC setting time, cell search time, and fine timing tracking delay and they shall be based on the existing requirement of PSCell addition delay.
· Option 3 (Ericsson, MTK): 
AGC settling time is needed in case 2 Scell activation for CBM UE. Need for cell search time and fine tracking delay can be considered once MRTD requirements are decided. 
· Option 4 (Nokia): 
Use existing ‘SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band’ requirements as baseline when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2. 
· Option 5 (Qualcomm, MTK):
RAN4 should first define requirements for bands in which the UE can use a common beam and then discuss SCell activation delay for case 2.
· Option 6 (Huawei):
For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA excluding L1-RSRP measurement delay can be applied for FR2 inter-band CA with common beam management

· Recommended WF
The tentative agreement based on majority view:
· we agree on the known case for issue 4-6 first, i.e.,
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.


Companies views’ collection for 1st round 
Open issues 
Sub-topic 4-1: UE behavior during UE-specific channel BW switch
Issue 4-1-1: Conditions to apply requirements for bands in which the UE can use a common beam
Issue 4-1-2: Deployment assumption for using common beam 
	Company
	Comments

	MediaTek
	Issue 4-1-1: The proposal is agreeable to us.
Issue 4-1-2: The proposal is agreeable to us.

	Apple
	Issue 4-1-1: fine with Qualcomm proposal
Issue 4-1-2: fine with NTT DOCOMO proposal

	Huawei
	Issue 4-1-1:
In last meeting, it has been agreed that RRM requirements work for FR2 inter-band CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 inter-band CA in the RF session. According to RF discussion, UE may per band pair indicate whether to support CBM or IBM. For CBM, UE could have different RF implementation for different band pairs, e.g., sharing RF chain for L+L band pair and separate RF chains for L+H band pair. Besides, the MRTD requirements for CBM also would be different with FR2 intra-band.
So, RAN4 could not just use intra-band requirements as baseline to derive CBM inter-band requirements.
Issue 4-1-2:
According to RF agreements in WF [R4-2005736]
“This doesn’t mean the network cannot configure CBM UE in non-co-located deployment”
 It means that the network still could possible configure CBM UE in non-co-located deployment.
So, RRM requirements for CBM still need to consider non-co-located deployment.

	Ericsson
	Issue 4-1-1 : Maybe it is a matter of wording, but the requirements are not for bands. The requirements apply to UEs that support common beam, and it is then a network decision whether to configure interband CA with UEs supporting those requirements in a given deployment. So it is OK to define UE requirements and side conditions on the UE requirement applicability (which can capture what is needed from the deployment). We also support Huawei’s comment that for common beam UE we should understand more about the RF architecture and what is actually common, ie whether there are 2 RF chains with a common antenna, or 2 RF chains or which blocks are shared.
Issue 4-1-2 : We agree with Huawei here, we should follow the RF agreements. 
· Network does not assume CBM UE supports non-co-located deployment
· This doesn’t mean the network cannot configure CBM UE in non-co-located deployment 
· Network assumes IBM UE supports both co-located and non-co-located deployments.
Our understanding is then that we can define the RRM requirements under the assumption that they would typically be used in a collocated deployment as far as RAN4 is concerned (which then gives us certain UE requirements and side conditions) but we would not write down in specification that the requirements only apply when network is collocated or anything similar.

	QC
	We support the proposals in 4-1-1 and 4-1-2.

We agree with Ericsson that the deployment assumptions should be defined only from the perspective of defining requirements.
To Huawei, RF session’s agreement does not rule out network configuring CBM UE in non-co-located deployment. However, it clearly rules out network assuming that CBM UE supports non-co-located deployment. That means, co-located deployment should be assumed while defining RRM requirements for CBM UEs.
So, we can modify the proposals in the following way:
· Inter band CA requirements for FR2 with CBM assumes co-location and, same spatial filter and power imbalance requirements as intra-band CA requirements.
· MRTD/MTTD requirements can be defined in email thread #221. 


	Intel
	Proposals in issue 4-1-1 and 4-1-2 are generally fine. Condition of co-location may not need to be explicitly captured in RRM spec. instead, it can be reflected by setting proper condition for MRTD/MTTD.

	NTT DOCOMO, INC.
	Issue 4-1-1: We agree with Huawei’s comment. The modified proposal from Qualcomm seems to be too strict. Since UE could have different RF implementation for different band pair, power imbalance requirements should follow both inter-band CA and intra-band CA case appropriately.
Issue 4-1-2: Our intention is not to preclude non-co-location case. However as mentioned in Ericsson’s comment, co-location case should be assumed as a baseline for RRM session as a typical case. We are fine not to write down that the requirements only can be applied for co-location case.

	Nokia
	Initially, it needs to be clear that we have:
· common beam capable UE
· independent beam capable UE
Common beam capable UE can receive with one common Rx beam (AoA) only. Independent beam capable UE can receive with two independent Rx beams simultaneously (2 AoA’s). Independent capable beam UE also support common beam and can operate as such. Agreed in [2], network assumes that a UE capable of independent beams supports both co-located and non-co-located deployments.
Hence, we can agree with the Issue 4-1-2 concerning common beam and co-location.
The updated proposal from QC seems better but we are wondering why we need to consider intra-band requirements when we’re discussing inter-band CB requirements? Hence for Issue 4-1-1 more discussion is needed. 



Sub-topic 4-2: interruption requirements for inter-band FR2 CA  
	Company
	Comments

	MediaTek
	Issue 4-2: Support Option 3, by assuming same RF for a CBM UE, as the baseline requirement.


	Apple
	Support option 3 as worst case since the RF chain usage is implementation specific.


	Huawei
	Issue 4-2: We support option 4
As we mentioned in issue 4-1-1, for CBM, UE could have different RF architectures for different band pairs, e.g., sharing RF chain for L+L band pair and separate RF chains for L+H band pair. The existing interruption for FR2 intra-band CA is defined based on 260ns MRTD requirements. However, the MRTD requirements for FR2 inter-band CA with CBM could be longer than 260ns. The interruption requirements for CBM can be developed according to the worst case, i.e. considering sharing RF chain and longer than 260ns MRTD. So, based on the current FR2 intra-band CA interruption requirements, additional one slot interruption need to be considered for FR2 inter-band CA with CBM.

	Ericsson
	Issue 4-2 : First we need feedback on the RF architectures of common beam UEs for example in different band combinations. Then it is straightforward to decide on the suitable interrupt requirements. We do not agree with the approach of defining generic requirements according to the worst case assumption, since it may lead to more relaxed than necessary requirements.

	QC
	Support option 3. 
Whether UE uses same or different RF chains to operate in FR2 inter-band CA with common beams will be up to UE implementation. The requirements should be defined so that UE can satisfy the requirements with both implementations. Since, interruption requirements of intra-band CA are more conservative than those of inter-band CA, we propose to apply these to define the interruption requirements of inter-band CA with common beams.

	Intel
	Option 3 is agreeable if 260ns condition for MRTD with CBM is agreed in #221. Otherwise, additional slot may be interrupted as commented by Huawei.

	NTT DOCOMO, INC.
	Issue 4-2: Agree with Ericsson’s comment. Our understanding of why the existing interruption requirements are specified sepalately for inter-band CA and intra-band CA comes from RF architecture, i.e. UE needs more time when RF chain is shared between each band. We assumed that same RF chain is used in CBM case so we proposed Option 1. Anyway we need feedback on the RF architecture assumption.

	Nokia
	Issue 4-2: We have same view as Ericsson and DOCOMO. It depends on the UE architecture. E.g. it needs to be discussed whether the IBM capable UE (which in our understanding is likely to have separate RF chains) operating in CBM mode cause interruptions as an intra-band CA UE or inter-CA UE. Our view is that it depends on the RF chain assumption. Before this is clarified it is difficult to agree on the options as we might end up defining too relaxed requirements.



Sub-topic 4-3: beam management requirement for inter-band FR2 CA
Issue 4-3-1: beam management resource configuration with CBM
Issue 4-3-2: beam management resource configuration with IBM
	Company
	Comments

	MediaTek
	Issue 4-3-1: Support Option 2. 
On Option 4, if UE is required to measure on cells on multiple bands, scaling factor based on # of bands shall be allowed. It can be discussed in eMIMO WI. 
Option 5 is ok to us. But, it could be discussed in the eMIMO WI, regarding the BFD/CBD on Scell. 

Issue 4-3-2: We can support the 2nd bullet of the proposal, ie. For a UE configured in IBM mode, it is sufficient to perform BFD and CBD in one of the SCells located the other band than the PCell or PSCell.
The 1st bullet is unclear and may be not necessary. 

	Apple
	Issue 4-3-1: We need to consider the frequency domain span between two CCs in different band even though they are using CBM, since the large frequency span may cause different channel conditions. In option 4, the band group definition is not very clear to us and we may need more clarification on this terminology. 
Issue 4-3-2: We can follow the agreement in last meeting

	Huawei
	Issue 4-3-1:
We support option 5 and option 2.
Issue 4-3-2:
We suggest to following the agreements in last meeting. It is up to network how to configure BM resources for FR2 inter-band CA with independent beam management.

	Ericsson:
	Issue 4-3-1 : We think the key question RAN4 needs to understand is if we can assume same coverage on each band, even for a collocated network and common beam UE. Our assumption was that if eg H+L interband CA is used, the coverage may not be the same which motivated option 2. Then we additionally agree with option 5 that it is a NW decision to configure BFD/CBD on SCells.
4-3-2 : We don’t really understand “IBM mode” in Nokia proposals. In our understanding IBM is a capability rather than a mode. Then for UE supporting this capability (IBM UE) there are potentially more options for the network to configure that UE’s Scell BM measurements compared with a UE not capable of IBM.

	QC
	Issue 4-3-1: We support option 4. 
To Apple: By band group, we mean the set of FR2 inter bands that the UE can receive with common beam. If UE can assume same spatial filter for these bands with CBM, UE will be able to receive BFD-RS of these bands with the same beam and UE doesn’t need to do BFD/CBD for each of these bands. 
Issue 4-3-2: 
We are not sure why BFD/CBD needs to be restricted to only one SCell. Last meeting’s agreement can be used for independent beams. One point of the last meeting’s agreement needs to be revisited. In last meeting, we agreed that “R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario”. But this agreement should be applicable for L1-RSRP reporting on PCell/PSCell only because Rel-15 did not focus on L1-RSRP reporting of SCells.

	Intel
	Issue 4-3-1: both option 2 and 5 are fine. Actually we don’t think these two options conflict with each other.
Issue 4-3-2: not sure what is “IBM” mode. It is up to network to configure BM resource for inter-band CA. 

	NTT DOCOMO, INC.
	Issue 4-3-1: We agree with Option 5. As stated in Ericsson’s comment, the coverage between two bands are not always same in general. Sometimes UE can only receive signals from SCell. In that case BFD/CBD on SCell could be useful but it’s up to NW design.
Issue 4-3-2: We agree with Ericsson’s and Huawei’s comment. We understand that IBM/CBM is not configured, it’s UE capability. It should be the operator’s decision that BFD/CBD on one of the SCell located the other band than the P(S)Cell is sufficient or not.

	Nokia
	First addressing the Question from Ericsson: We don’t really understand “IBM mode” in Nokia proposals. A UE supporting (capable of) independent beam management can also operate with common beam management. However, a UE not supporting independent BM cannot operate using independent beams. What we mean with IBM mode is when the UE capable of IBM is also configured and operating with independent beams (as it can also be configured to operate using common beams and CBM).
Issue 4-3-1: When CBM is used our view is that the existing requirements can apply as such UE would essentially be operating with one common beam and common beam management – and hence, similar to baseline Rel-15 UE.
Additionally, for we believe that BFD/CBD would need to be performed in each band. At least we cannot just say that it is not needed based e.g. L+H combination.
Issue 4-3-2: As discussed, if the UE capable of independent beams and IBM operate in L+H inter-band CA combination we do not right now think that e.g. performing BFD only in e.g. low band will represent beam quality evaluation of the conditions in the high band.



Sub-topic 4-4: scheduling restriction requirement for inter-band FR2 CA
Issue 4-4-1: whether scheduling restriction is needed with independent beam
Issue 4-4-2: Requirement design for scheduling restriction if it’s needed for IBM case
	Company
	Comments

	MediaTek
	Issue 4-4-1: Support Option 1 to address DL/UL collision by simultaneousRxTxInterbandCA.
Issue 4-4-2: This provides an example of scheduling restriction, in analogy to the existing R15 requirement for L1 measurement, SS-RSRP/SS-SINR, and SS-RSRQ.

	Apple
	Issue 4-4-1: We propose to consider the scheduling restriction due to mixed numerology for both DL and DL to UL case, as a new option:
Option 4:
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied.
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements and SSB based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned SSB has different SCS from PDCCH/PDSCH on another FR2 band.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the scheduling restriction applies on one FR2 band due to CSI-RSRP/CSI-RSRQ/CSI-SINR measurements and CSI-RS based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned CSI-RS has different SCS from PDCCH/PDSCH on another FR2 band.
Issue 4-4-2: it can be discussed after achieving conclusions in issue 4-4-1

	Huawei
	Issue 4-4-1:
Support of different numerologies for inter-band CA and simultaneousRxTxInterBandCA are UE capability issues. If UE indicates not to support different numerologies for inter-band CA, then the network shall configure same numerology for inter-band CA.
These issues only occur under incorrect network configuration and are not FR2 inter-band CA specific issues. For FR1 inter-band CA, there would exist the same problems which have not been captured in Rel-15.
RAN4 need to decide whether to define scheduling restriction requirements for incorrect network configuration. Besides L1 and L3 measurements, there also exist data reception issues due to incorrect network configuration. Maybe the better way is to solve this issue in applicability requirements.
Issue 4-4-2:
Same comments as issue 4-4-1.

	Ericsson
	Issue 4-4-1 : We agree with Huawei, it is up to NW to decide to configure interband CA and if so how to configure it based on UE capabilities. 
Issue 4-4-2 : Can be discussed after concluding on this issue if necessary, but based on our understanding of 4-4-1 such discussion will not be necessary.

	QC
	Issue 4-4-1:
We agree with the following part of option 1.
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied.
But, for UEs with IBM, RAN4 does not need to specify the scheduling restriction being applicable on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements being performed on another FR2 band. Since UE is using independent beams in these bands, these scheduling restrictions should not be applicable.
Issue 4-4-2:
We propose to conclude 4-4-1 first and discuss it thereafter. 


	Intel
	4-4-1: option 2 is agreeable except the point Apple raised, i.e. mixed numerology also needs to be considered.
4-4-2: can be discussed after 4-4-1 is concluded.

	NTT DOCOMO, INC.
	Issue 4-4-1: We support Option 2. As Huawei mentioned, it is incorrect configuration that NW configures inter-band CA band combination even if UE does not support simultaneousRxTxInterBandCA for the band combination. This case should be deprioritized.
Issue 4-4-2: We agree with the recommended WF.

	Nokia
	Issue 4-4-1: I believe our message is aligned in part with option 2. Additionally, there has been a discussion related to the simultaneousRxTxInterbandCA which can be for addressing collision between UL/DL Tx.



Sub-topic 4-5: measurement restriction requirement for inter-band FR2 CA
Issue 4-5-1: measurement restriction requirement with CBM
Issue 4-5-2: measurement restriction requirement with IBM
	Company
	Comments

	MediaTek
	Issue 4-5-1: Support Option 1. Option 2 seems are aligned with Option 1, because the simultaneousRxDataSSB-DiffNumerology capability has been included in the existing R15 requirement. 
Issue 4-5-2: Support Option 1, no measurement restrictions are specified between bands for IBM UE, regardless the IMB UE is operated in IBM mode or in CBM mode.

	Apple
	Issue 4-5-1: Support option 1
Issue 4-5-2: We disagree with option 1. We propose to have a new option:
Option 2:
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the measurement restriction when the SSB for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned SSB is in the same OFDM symbol as the aforementioned CSI-RS.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the measurement restriction when the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned CSI-RSs are in the same OFDM symbol.



	Huawei
	Issue 4-5-1:
We support option 1.
Even between two RS resources which are QCL-TypeD, there still have measurement restrictions due to different Rx beam sweeping pattern. For example, there is measurement restriction between CSI-RS resource with repetition=off and CSI-RS resource with repetition=on, since UE perform beam refinement on CSI-RS resource with repetition=on and does not perform beam refinement on CSI-RS resource with repetition=off.
Issue 4-5-2:
We can agree with option 1.

	Ericsson
	Issue 4-5-1 Based on explanations, we are OK to extend the intraband measurement restriction methodology ie with the similar cases as for rel-15 where the two RS can be measured (QCL type D and other conditions). So option 1 is OK
Issue 4-5-2 : We should resolve issue 4-4-1 first, this seems to be  a similar discussion for IBM UE

	QC
	We support option 1 in both 4-5-1 and 4-5-2.

	Intel
	4-5-1: Support option 1.
4-5-2: agree with Apple that mixed numerologies need to be considered.

	NTT DOCOMO, INC.
	Issue 4-5-1: Based on the MTK’s comment, Option 1 is fine for us.
Issue 4-5-2: We agree with Option 1.

	Nokia
	Issue 4-5-1: option 1 is fine for the UE capable of CBM only. However, RAN4 also need to address the requirements for the UE capable of independent beams when using common beam and CBM.
Issue 4-5-2: agree with option 1



Sub-topic 4-6: Scell activation requirement for inter-band FR2 CA
	Company
	Comments

	MediaTek
	Issue 4-6: Support Option 1. OK with Option 3 and Option 5.
Disagree with Option 4, because AGC setting time, cell search time, and fine timing tracking delay shall be considered for Case 2. 
Option 2 &6 can be agreed in principle, but the scaling of 8 for RX beam sweeping may not be necessary, because it is common beam scenario and the RX beam can reference to the primary cell. 
Agree with Recommended WF for the known case. 

	Apple
	Issue 4-6: 
Agree with recommended WF for the known case.
For unknown case, the necessity of AGC is up to the conclusion of power imbalance between two bands from RF. And the cell search time is up to the MRTD discussion in FR2 enhancement on thread #221.


	Huawei
	Issue 4-6:
Moderator suggestion is acceptable for us. 
For CBM UEs in the Case 2, if the target SCell is unknown, whether AGC settling time and cell search time are needed depends on the conclusions on MRTD requirements and RF architectures for CBM UE. According to our understanding, 8us MRTD need to be defined for non-co-located deployments. Both AGC settling time and the cell search time need to be taken account. So, the existing SCell activation delay requirements for FR1+FR2 CA excluding L1-RSRP measurement delay can be reused.

	Ericsson
	Issue 4-6 : For known cell case moderator suggestion is OK for us. For unknown Scell case with CBM UE it additionally depends on the UE RF architecture eg if there are 2 receivers with independent gain setting or a single receive chain.

	QC
	Issue 4-6: Agree with the moderator’s suggestion for known case.
For unknown case, the requirements can only be discussed after finalizing the conditions for FR2 inter band CA with CBM that are mentioned in sub-topic 4-1.

	NTT DOCOMO, INC.
	Issue 4-6: We agree with the recommended WF. For unknown case, AGC setting time, cell search time, and fine timing tracking delay shall be considered and existing requirement of PSCell addition delay can be the baseline.

	Nokia
	Issue 4-6: agree with the proposal of focusing initially on the known SCell case.
However, it is not clear to us why we should use:
For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied
when our understanding of the case is:
SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
which is why we propose:
Use existing ‘SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band’ requirements as baseline when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2.
Maybe the question or scenario is unclear to us, but as this is FR2 and this is CBM is used the scenario is different than ‘no active serving cell on that band’. Although that might be true the UE does in fact know the spatial settings?



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2007776
(CR)
	Qualcomm: This should be applicable for independent beams only. For CBM, network should not configure more than one SCell for measurement within an inter band group. This issue needs to be discussed further.

	
	Company B

	
	

	R4-2007777
(CR)
	Qualcomm: This should be applicable for independent beams only. For CBM, network should not configure more than one SCell for measurement within an inter band group. This issue needs to be discussed further

	
	Company B

	
	

	R4-2007778
(CR)
	Company A

	
	Company B

	
	

	R4-2007779
(CR)
	Company A

	
	Company B

	
	

	R4-2007802
(CR)
	Qualcomm: Sub-topic 4-6 needs to be finalized before evaluating this CR. In the 2nd round, the updated CR can just focus on IBM and that part is acceptable.

	
	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.
	[bookmark: _Hlk41949005]
	Status summary 

	Sub-topic 4-1: UE behavior during UE-specific channel BW switch

	Issue 4-1-1: Conditions to apply requirements for bands in which the UE can use a common beam
Tentative agreements:
None. Based on 1st round discussion, 5 companies supported option 1, but 4 companies disagreed with option 1.
Candidate options:
· Option 1 (Qualcomm, MTK, Apple, QC, Intel):
· RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
· MRTD/MTTD requirements can be defined in thread #121. 
· Option 2 (modified by Qualcomm):
· Inter band CA requirements for FR2 with CBM assumes co-location and, same spatial filter and power imbalance requirements as intra-band CA requirements.
· MRTD/MTTD requirements can be defined in email thread #221. 
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.

Issue 4-1-2: Deployment assumption for using common beam 
Tentative agreements:
None. Based on 1st round discussion, 6 companies supported option 1, while 3 companies supported option 2.
Candidate options:
Based on the 1st round comments, we add one more option (option 2) for further discussion:
· Option 1 (NTT DOCOMO, MTK, Apple, QC, Intel, Nokia):
· Inter-band CA requirement for FR2 assumes co-located scenario at least if UE uses common beam.
· Option 2 (Huawei, Ericsson, NTT DOCOMO)
· Inter-band CA requirement for FR2 assumes co-located scenario basically if UE uses common beam.
· Non-co-located scenario is not precluded.
· RAN4 would treat non-co-located scenario if concerns are raised.
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.

	Sub-topic 4-2: interruption requirements for inter-band FR2 CA  

	Issue 4-2: Interruption requirement for inter-band FR2 CA with using common beam management
Tentative agreements:
None. Based on 1st round discussion, 4 companies supported option 3, 1 company supported option 4, and 3 companies supported option 5 (newly added option based on comments).
Candidate options:
Based on the 1st round comments, we add one more option (option 5) for further discussion:
· Option 3 (Qualcomm, MTK, Apple, Intel (if MRTD is 260ns)): 
For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements of intra-band CA can be applied.
· Option 4 (Huawei):
For FR2 inter-band CA with common beam management, the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
· Option 5 (Ericsson, NTT DOCOMO, Nokia)
We need feedback on the RF architectures of common beam UEs for example in different band combinations. Then it is straightforward to decide on the suitable interrupt requirements.
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.

	Sub-topic 4-3: beam management requirement for inter-band FR2 CA

	Issue 4-3-1: beam management resource configuration with CBM
Tentative agreements:
None.
Candidate options:
· Option 2 (Ericsson, MTK, Huawei, Intel): 
CBM UE performs BFD/CBD on Scell based on requirements being defined in eMIMO WI.
CBM UE performs L1-RSRP reporting on SCells according to R15 measurement requirements.
· Option 3 (Nokia): 
A UE operating in CBM mode would need to follow the existing Rel-15 and Rel-16 BM requirements.
UE need to perform BFD in at least 1 cell per band when UE is configured with FR2 inter-band CA in CBM mode
· Option 4 (Qualcomm): 
Define an active “BFD band group”/”CBD band group” as a set of active bands whose BFD-RS/CBD-RS can be received by the UE through a common beam
· UE needs to meet BFD-RS/CBD-RS evaluation requirements for only one active band within the active “BFD band group”/” CBD band group”
Scaling factor of BFD-RS/CBD-RS evaluation period during FR2 inter-band CA with common beam is equal to the number of active “BFD band groups”/” CBD band groups”.
· Option 5 (Huawei, Ericsson, NTT DOCOMO): 
For FR2 inter-band CA with common beam management, it is left to network to decide whether to configure BFD/CBD measurements on SCell.
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.

Issue 4-3-2: beam management resource configuration with IBM
Tentative agreements:
None.
Candidate options:
· Proposals (Nokia):
· IBM requirements apply only to a UE configured to operate in IBM mode.
· For a UE configured in IBM mode, it is sufficient to perform BFD and CBD in one of the SCells located the other band than the PCell or PSCell. 
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.


	Sub-topic 4-4: scheduling restriction requirement for inter-band FR2 CA

	Issue 4-4-1: whether scheduling restriction is needed with independent beam
Tentative agreements:
None.
Candidate options:
· Option 1 (MTK): 
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied. (this bullet is also supported by Qualcomm)
RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements being performed on another FR2 band.
· Option 2 (NTT DOCOMO, Ericsson, Huawei, Qualcomm, Intel (except the point Apple raised, i.e. mixed numerology also needs to be considered)): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 3 (Nokia):
The requirements applicable for UE capable of both CBM and IBM when operating in IBM mode, apply to an IBM capable UE configured to operate in CBM mode.
Use the discussion from simultaneousRxTxInterbandCA for addressing collision between UL/DL Tx. 
Support of different numerologies is a UE capability issue.
· Option 4 (Apple):
For both IBM and CBM UEs which do not support simultaneousRxTxInterBandCA, scheduling restriction due to RLM/BFD/CBD/L1-RSRP measurements on PUCCH/PUSCH/SRS shall be applied.
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the scheduling restriction applies on one FR2 band due to SS-RSRP/SS-RSRQ/SS-SINR measurements and SSB based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned SSB has different SCS from PDCCH/PDSCH on another FR2 band.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the scheduling restriction applies on one FR2 band due to CSI-RSRP/CSI-RSRQ/CSI-SINR measurements and CSI-RS based RLM/BFD/CBD/L1-RSRP measurement being performed on another FR2 band, when the aforementioned CSI-RS has different SCS from PDCCH/PDSCH on another FR2 band.
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.
Moderator suggestion: as commented by some companies, it can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capability of simultaneousRxTxInterBandCA or simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL. Could we preclude those error cases in condition for requirement applicability in spec? Then without those error cases, option 2 might be more agreeable.

Issue 4-4-2: Requirement design for scheduling restriction if it’s needed for IBM case
Tentative agreements:
Can be discussed after achieving consensus on issue 4-4-1
Recommendations for 2nd round:
Continue discussion in the 2nd round. Agreements will be captured in the WF.

	Sub-topic 4-5: measurement restriction requirement for inter-band FR2 CA

	Issue 4-5-1: measurement restriction requirement with CBM
Tentative agreements:
Based on 1st round discussion, 8 companies supported option 1, and 1 company supported option 4. 
The tentative agreement based on majority view is: option 1.
Candidate options:
· Option 1 (MTK, Qualcomm, Huawei, Apple, Ericsson, QC, Intel, NTT DOCOMO): 
For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.
· Option 4 (Nokia):
When defining UE measurement restriction requirements, the UE capable of IBM but operating in CBM mode should be accounted.
A UE capable of both IBM and CBM is operated in CBM mode would not cause inter-band measurement restrictions.
Recommendations for 2nd round:
The tentative agreement shall be finally confirmed in the 2nd round. Agreement will be captured in WF.

Issue 4-5-2: measurement restriction requirement with IBM
Tentative agreements:
None. Based on 1st round discussion, 6 companies supported option 1, and 2 company supported option 2, and 1 company suggested to wait conclusions in issue 4-4-1.
Candidate options:
· Option 1 (Ericsson, MTK, Huawei, Qualcomm, NTT DOCOMO, Nokia): 
No measurement restrictions are specified between bands for IBM UE 
· Option 2 (Apple, Intel):
For IBM UEs which do not support simultaneousRxDataSSB-DiffNumerology, RAN4 to specify the measurement restriction when the SSB for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned SSB is in the same OFDM symbol as the aforementioned CSI-RS.
For IBM UEs which do not support supportedSubCarrierSpacingDL, RAN4 to specify the measurement restriction when the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on one FR2 band has different SCS from the CSI-RS for RLM, BFD, CBD or L1- RSRP measurement on another FR2 band, and the aforementioned CSI-RSs are in the same OFDM symbol.
Recommendations for 2nd round:
Continue discussion in 2nd round. Agreement will be captured in WF.
Moderator suggestion: since this is similar issue as in issue 4-4-1, could we wait for conclusion from issue 4-4-1 to determine which option shall be used?

	Sub-topic 4-6: Scell activation requirement for inter-band FR2 CA

	Issue 4-6: Scell activation requirement for case 2
Tentative agreements:
Based on 1st round discussion, 6 companies supported moderator suggestion, and 1 company had concern on the moderator suggestion.
The tentative agreement based on majority view is:
· we agree on the known case for issue 4-6 first, i.e.,
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.
Candidate options:
· Option 1 (MTK): 
For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied. (this bullet is also supported by Apple, Huawei, Ericsson, QC, NTT DOCOMO)
For CBM UEs in the Case 2, if the target SCell is unknown, FFS whether to include the waiting time for TCI configurations in the SCell activation delay.
For CBM UEs in the Case 2, if the target SCell is unknown, the cell search time of more than 1 RS samples will be required if the MRTD exceeds than half of a CP.
· Option 2 (NTT DOCOMO): 
SCell activation delay for the cell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2 with common beam shall include AGC setting time, cell search time, and fine timing tracking delay and they shall be based on the existing requirement of PSCell addition delay.
· Option 3 (Ericsson, MTK): 
AGC settling time is needed in case 2 Scell activation for CBM UE. Need for cell search time and fine tracking delay can be considered once MRTD requirements are decided. 
· Option 4 (Nokia): 
Use existing ‘SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band’ requirements as baseline when SCell being activated belongs to FR2 and if there is no active serving cell on that FR2. 
· Option 5 (Qualcomm, MTK):
RAN4 should first define requirements for bands in which the UE can use a common beam and then discuss SCell activation delay for case 2.
· Option 6 (Huawei):
For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA excluding L1-RSRP measurement delay can be applied for FR2 inter-band CA with common beam management

Recommendations for 2nd round:
The tentative agreement shall be finally confirmed in the 2nd round. Continue discussion on unknown Scell in Case 2 in 2nd round. Agreement will be captured in WF.
Moderator clarification to Nokia on the previous suggestion: the wording “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” is from R15 activation requirement for FR2 known SCell since in R15 we only have one band for FR2, and here it means we reuse the R15 requirement for R16 CBM UEs in the Case 2



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on R16 FR2 inter-band CA RRM
	Huawei





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  

	R4-2007776
(CR)
	to be revised

	R4-2007777
(CR)
	Return to

	R4-2007778
(CR)
	to be revised

	R4-2007779
(CR)
	to be revised

	R4-2007802
(CR)
	Return to



Discussion on 2nd round (if applicable)
Sub-topic 4-1: UE behavior during UE-specific channel BW switch
Issue 4-1-1: Conditions to apply requirements for bands in which the UE can use a common beam
Issue 4-1-2: Deployment assumption for using common beam 
	Company
	Comments

	Qualcomm
	Issue 4-1-1:
We are OK with both option 1 and option 2. These options are needed so that UE can use common beam to receive both bands.
Issue 4-1-2:
Support OPTION 1.

	Huawei
	Issue 4-1-1:
We cannot agree option 1 or option 2.
As we comment for issue 4-1-2, non-co-located scenario is not precluded. The power imbalance issue need to be discussed in RF session. We do not have to conclude this issue in RRM session.
Issue 4-1-2:
We support option 2.
Support of CBM or IBM is a UE capability, which shall not limit the network deployment. As long as the network with non-co-located deployment is allowed to schedule CBM UEs, this non-co-located scenario should not be precluded.

	Ericsson 
	Issue 4-1-1: We are not OK to agree power imbalance in a generic way for all CBM UEs. In an interband CA scenario, the power imbalance is influenced mostly by pathloss, which relates to propagation rather than anything over which network or UE can control. For example, in 28+39GHz CA, we think it is rather likely that pathloss will be different for both the bands, such that there is no way to guarantee that a signal with intra-band-like power imbalance is received by the UE. This needs to be studied in 3GPP; an early conclusion that CBM UEs power imbalance requirements are the same as intra-band CA requirements may well lead to the result that only IBM can be used for certain practical FR2 band combinations, and the worst case scenario is that the network simply cannot configure CBM UE for carrier aggregation, even in deployments where a common beam would suffice from spatial considerations.
Issue 4-1-2: Our assumption is that RAN4 should focus on requirements and side conditions for requirements. Ideally this could be done without specifying that the deployment is collocated from a specification perspective, although to be clear we are fine if that is the assumption used to derive CB requirements and side conditions.

	NTT DOCOMO, INC.
	Issue 4-1-1: We cannot agree with applying intra-band CA power imbalance requirement. For example in 28GHz + 39GHz case, as same as mentioned in Ericsson’s comment, since there is several GHz separation between CCs, the propagation characteristic is completely different. Therefore it’s difficult to apply intra-band CA power imbalance requirement. Additionally, it’s better to be treated in RF session.
Issue 4-1-2: We are fine both Option 1 and Option 2.



Sub-topic 4-2: interruption requirements for inter-band FR2 CA  
	Company
	Comments

	Qualcomm
	Issue 4-2:
Support option 3. As discussed during the GTW session, CBM is feasible with 260 ns requirement. As we mentioned during the first round, the requirements should be defined so that UE can satisfy the CBM requirements with both single RF chain and different RF chain. So, existing interruption requirements of intra-band CA should be applied.

	Huawei
	Issue 4-2:
The interruption requirements for CBM depends on the RF architectures and MRTD requirements for FR2 inter-band CA with CBM. If UE uses same RF chain, then the interruption time shall consider AGC settling time. When the MRTD for CBM is longer than CP length, then additional 1slot interruption time need to be allowed.
However, for CBM UE, there is no conclusion on the RF architectures in RF session and also no conclusion on MRTD requirements in RRM session.
In email thread #221, one option is proposed not to define RRM requirements for CBM UE. If this option is agreed, then we can use the same agreement and not define interruption requirements for CBM UE.

	Ericsson
	This is related to issue 4-1-1. If it is identified that certain BC could not be supported with a single RX, there is no technical justification to relax interruption requirements according to single RX. We object to any discussion of the GTW agreement on MRTD, especially since there is no conclusion that >260us MRTD is not feasible. Moreover, the discussion in GTW was related to the switching time of RX beams in the antenna system, rather than number of receiver chains. Of course CBM UE antenna switching can be considered in interrupt requirements, but it is not a justification that we need to define requirements for single and dual RF chain.

	NTT DOCOMO, INC.
	We support Option 5. Definitely it depends on whether RF chain is shared between 2 bands or not. If MRTD for NR FR2 inter-band CA concludes not to define the requirement for CBM, RRM requirements also should follow same way.



Sub-topic 4-3: beam management requirement for inter-band FR2 CA
Issue 4-3-1: beam management resource configuration with CBM
Issue 4-3-2: beam management resource configuration with IBM
	Company
	Comments

	Qualcomm
	Issue 4-3-1:
Support option 3. We think that UE should perform BFD/CBD in only one band among a set of bands that it can receive with the common beam. Nokia previous mentioned that UE should perform BFD/CBD in both low and high band. We think that it is unlikely for the UE to indicate CBM capability for low and high bands. So, the issue that NOK mentioned should not arise. 
But we modify our previous proposal (shown below) to reduce spec effort. 
“The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell.
· UE is required to perform BFD/CBD in only one band among a set of bands that it can receive with the common beam.”
Issue 4-3-2:
We have questions for clarification regarding Nokia’s proposal. Does it mean that UE should perform BFD/CBD in only two bands even if it is supporting more than two bands with independent beams? Or does it mean that UE should perform BFD/CBD in 1 cell per band (like Nokia’s proposed option 3 in issue 4-3-1).?

	Huawei
	Issue 4-3-1:
We suggest to agree the following aspects:
CBM UE performs BFD/CBD on PCell/PSCell according to R15 measurement requirements.
CBM UE performs BFD/CBD on SCell based on requirements being defined in eMIMO WI.
CBM UE performs L1-RSRP reporting according to R15 measurement requirements.
For FR2 inter-band CA with common beam management, it is left to network to decide whether to configure BFD/CBD measurements on SCell.
In NR eMIMO, the sharing factor for BFD/CBD on SCell(s) will be introduced. For CBM UE, the scheduling restrictions and measurement restrictions requirements will be defined for FR2 inter-band CA, which will solve the collisions between PCell/PSCell and SCell. 
Issue 4-3-2:
As we suggested for 4-3-1, it is left to network to decide whether to configure BFD/CBD measurements on SCell.

	Ericsson
	Issue 4-3-1 : From RAN4 perspective, initial interband combinations will be 2 band only. So we think that in release 16 RAN4 should only consider 2 band scenarios. The key question is then if coverage for low and high bands is the same, and is it expected that CBM UE supports a L+H combo? Our view is that they would not have the same coverage, and so we agree with Nokia that BFD / CBD is needed in principle.
However, looking at Qualcomm comment, it seems that Qualcomm view is that CBM would not be used for L+H (restricting the discussion to two band CA). Then the question is what do we do if some UE indicates that it does not support IBM, yet it supports L+H. From a network perspective one option is of course not to configure this L+H CA for that UE, however we think then that this should be clearly discussed in 3GPP that L+H is not a target of CBM operation otherwise we will spend a lot of time arguing about an issue that Qualcomm thinks isn’t relevant anyway.

	NTT DOCOMO, INC.
	Tissue 4-3-1: he necessity of BFD/CBD on Scell with CBM shold be up to network decision. According to the agreement on beam management resource configuration with IBM in the last meeting, we propose modification of Option 5 as follows:
Beam management resource configuration for FR2 inter-band CA combination with common beam:
· At least beam management resources on one cell among the all bands shall be configured.
Network may also configure beam management resources on multiple cells. Measurement requirements are specified as follows:
· BFD/CBD on PCell/PSCell shall be according to R15 measurement requirements.
· BFD/CBD on Scell shall be based on requirements being defined in eMIMO WI.
· L1-RSRP reporting shall be according to R15 measurement requirements.
Issue 4-3-2: The previous agreement is sufficient.
Agreement in RAN4 #94-e-bis (R4-2005353):
Beam management resource configuration for FR2 inter-band CA combination with independent beam:
· Beam management resources on one cell in each band may be configured.
Network may also configure beam management resources only on one cell such as Pcell, e.g. if network knows nodes on both bands are collocated.



Sub-topic 4-4: scheduling restriction requirement for inter-band FR2 CA
Issue 4-4-1: whether scheduling restriction is needed with independent beam
Issue 4-4-2: Requirement design for scheduling restriction if it’s needed for IBM case
	Company
	Comments

	Apple
	Issue 4-4-1:
We support the moderator suggestion, duplicated as below,
Moderator suggestion: as commented by some companies, it can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capability of simultaneousRxTxInterBandCA or simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL. We could preclude those error cases in condition for requirement applicability in spec, and then without those error cases, option 2 might be more agreeable.

	Qualcomm
	Issue 4-4-1:
We support a combination of option 2 and the following modified version of the moderator’s suggestion: 
“as commented by some companies, it can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capability of simultaneousRxTxInterBandCA”
If UE is using independent beams, it should be able to receive SSB and data with different numerologies in different bands.

	Huawei
	Issue 4-4-1:
We support option 2.
The network error configuration is not a FR2 inter-band CA specific issue, which could occur in FR1 inter-band CA. The intention of defining UE capabilities is to provide the guidance on network configuration. It is common understanding that the network shall schedule the UE without exceeding UE capabilities. So, we suggest to define RRM requirements for the normal scenarios.
Our preference is to exclude these error cases in applicability rules requirements.
Issue 4-4-2:
Same comments as issue 4-4-1.

	Ericsson
	Issue 4-4-1 : In general we support the moderator suggestion, since it avoids overcomplicating the specification text  to specify scheduling restrictions to allow it to cope with scenarios which should not be configured.

	NTT DOCOMO, INC.
	Issue 4-4-1: We support Option 2.



Sub-topic 4-5: measurement restriction requirement for inter-band FR2 CA
Issue 4-5-1: measurement restriction requirement with CBM
Issue 4-5-2: measurement restriction requirement with IBM
	Company
	Comments

	Apple
	Issue 4-5-2:
We support the moderator suggestion similar as issue 4-4-1, duplicated as below,
Moderator suggestion: as commented by some companies, it can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capability of simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL. We could preclude those error cases in condition for requirement applicability in spec, and then without those error cases, option 2 might be more agreeable.

	Qualcomm
	Issue 4-5-1: 
Support option 1.
Issue 4-5-2:
Support option 1.  If UE is using independent beams, it should be able to receive SSB and data with different numerologies in different bands. 

	Huawei
	Issue 4-5-1:
We support option 1.
Issue 4-5-2:
We support option 1.

Same comments as issue 4-4-1.

	Ericsson
	Issue 4-5-1 and 4-5-2 : Similar to 4-4-1, in general we support the moderator suggestion, since it avoids overcomplicating the specification text  to specify scheduling restrictions to allow it to cope with scenarios which should not be configured.

	NTT DOCOMO, INC.
	Issue 4-5-1: We support Option 1.
Issue 4-5-2: We support Option 1.



Sub-topic 4-6: Scell activation requirement for inter-band FR2 CA
	Company
	Comments

	Qualcomm
	Issue 4-6:
We agree with the tentative agreement.
We think that RAN4 should first define requirements for bands in which the UE can use a common beam and then discuss activation delay for unknown SCells. 

	Huawei
	Issue 4-6:
For CBM UEs in the Case 2, if the target SCell is known, we support that the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.
For CBM UEs in the Case 2, if the target SCell is unknown, the SCell activation delay needs to include the AGC settling time, cell search time, fine timing tracking and the time uncertainty for first valid CSI reporting. Since the beam information of the activated SCell could be derived from PCell/PSCell in FR2, there is no need to consider the L1-RSRP measurement delay. So, the existing unknown SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” without L1-RSRP measurement delay can be used.

	NTT DOCOMO, INC.
	We agree with the tentative agreement. For the case of the target SCell is unknown, we support Option 2.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2008998
(WF)
	Agreeable

	R4-2008999
(CR)
	Agreeable (Revised from R4-2007776)


	R4-2007777
(CR)
	Agreeable

	R4-2009000
(CR)
	Agreeable (Revised from R4-2007778)


	R4-2007779 (CR)
	Postpone

	R4-2009001
(CR)
	Withdrawn

	R4-2009118
(CR)
	Agreeable (Revised from R4-2007802)






