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1 Introduction
In this paper, our views on the remaining issues of inter-band requirement for FR2 are provided.  
2 Scheduling restriction and measurement restriction
In the last meeting, the scheduling restriction for an independent beam management (IBM) UE and for a common beam management (CBM) UE has been agreed in [1], as the following: 

[bookmark: Title][bookmark: DocumentFor]// For IBM UE
Scheduling restriction requirements for FR2 inter-band CA combination with independent beam
· Option 1: (Huawei, NTT DOCOMO)
· 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: (MediaTek, Apple, Qualcomm)
· 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.

// For CBM UE
Scheduling restriction requirements for FR2 inter-band CA combination with common beam
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
· The existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.









Q: HL>> IBM & CBM only for L1 BM? Does L3 need to consider this?








Regarding the scheduling restriction in inter-band FR2 CA, besides RX beam refinement, it should also take the UE capability of simultaneousRxTxInterBandCA into account, because UE may not be able to perform simultaneous transmission and reception in inter-band NR CA. The description of simultaneousRxTxInterBandCA in TS38.306 [2] is attached below for reference. 

simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].








In other words, the UEs which do not support simultaneousRxTxInterBandCA are not expected to transmit PUCCH/PUSCH/SRS on the L1-RS samples, and this scheduling restriction shall be applied to both CBM and IBM UEs.   
[bookmark: _Ref40258454]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.  

The corresponding detailed proposal for the scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band is proposed as below: 
[bookmark: _Ref40258459]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.
The scheduling restriction due to L1 measurements on the other FR2 band has been discussed as above.  However, the scheduling restriction due to L3 measurements (i.e. SS-RSRP, SS-SINR, SS-RSRQ) should be also considered.  
[bookmark: _Ref40258462]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. 

Since it has assumed deriveSSB_IndexFromCell is always enabled in FR2, the framework of scheduling restriction due to L3 measurements would be similar as that due to L1 measurements, as Proposal 2. The corresponding detailed proposal is also provided as below. 


[bookmark: _Ref40258464]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.
[bookmark: _Ref40258466]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.



For CBM UEs, regarding 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, the existing measurement restriction requirements for FR2 shall apply, and thus no need to further specify new requirements. 

[bookmark: _Ref40258469]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.
3 SCell activation delay requirements
One remaining issue identified in [1] for CBM UEs in Cases 2 is attached below.

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 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.












From our understanding, the remaining issue is mainly for the “unknown” target SCell. In other words, if the target SCell is known in the Case 2, 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” can still be applied. Because if the target is known, AGC and cell search is not needed. Furthermore, CBM helps to provide beam information, so the L1-RSRP measurement is not needed. But the TCI-state indication would be still not needed in FR2, as the principle used in R15. 
[bookmark: _Ref40258471]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. 


If the target SCell is unknown, it at least should include the AGC settling time, cell search time, and fine timing tracking delay. It has been agreed the L1-RSRP procedure should be not included, and it should further discuss whether to include the waiting time for TCI configurations, i.e. Tuncertainty_MAC , Tuncertainty_SP, Tuncertainty_RRC.

[bookmark: _Ref40258477]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.

[bookmark: _Ref40089846][bookmark: _Ref40258508]Regarding the cell search time, it would also depend on the MRTD for FR2 inter-band CA. If the MRTD is not shorter than half of a CP, than addition RS samples for cell search will be required.

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.

Although the existing requirement of unknown cell in FR2 cannot be applied, it would be a good starting point. At least the AGC settling time of 2 samples, cell search time of [1 or more] samples, and fine timing tracking delay of one samples are required. Besides, the scaling of 8 would be not necessary, since UE could apply the same RX beam as that applied in PCell or PSCell in FR2. 

Based on the above discussion, the corresponding delay is proposed:   
[bookmark: _Ref40258480]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)}.

4 Summary
In this paper, the scheduling restriction in NR-U has been discussed. We have the following proposals:
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)}.
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