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Discussion:
Open issues for discussion:
· SCell activations of multiple NR SCells with the same MAC-CE command are carried out in parallel, with each SCell activation meeting the same requirement as had it been the only SCell being activated.

QC: depends on how many cells are activated at the same time, UE may need more processing time. If target cells are unknown, UE may need to do it in serial.
E///: we consider the case where the same MAC-CE command is used.
MTK: we cannot do all the cells simultaneously due to limit of searchers.
HW: same view as QC and MTK.
E///: our proposal is in line with LTE existing requirements.
Nokia: assumption in LTE need to be revisited since up to 32 cells can be supported in NR MAC-CE.
MTK: we don’t agree to reuse LTE requirement since in NR we have limit searchers.
QC: for known cells we can do it in parallel, if there is only one MAC-CE.

Agreement: MTK to lead WF on possible scenarios for multiple SCell activation.



· Principle to define the activation requirement for multiple Scells 
· Option 1:  while activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel, provided that the SCS of SCell being activated on the same band is the same.
· Except MAC-CE processing and search.
· Option 2:  The RRM requirement shall apply to each of the SCells in serial sequence, even if multiple SCells are activated/deactivated in the same SCell Activation/Deactivation MAC CE.

· HARQ feedback priority
· In the activation procedure of target deactivated Scell, HARQ feedback’s priority on other CCs is higher than target deactivated SCell RF tuning/AGC settling or not?
QC: this has impact on when UE is allowed to cause interruption. Need time to check.

· Searcher limitation
· While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.


· In which conditions we need to increase the activation delay for Scell
· The interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated. 
· If both cells are unknown, in that case the searches on these two cells may need to be serialized 
· Others?


· Other open issues (based on R4-1910905)
· Proposal 1: Target SCell’s activation delay should be extended with TSMTC_max when HARQ feedback in other SCell activation is colliding with RF switch on in target SCell activation. 
· Proposal 2: When the activation command of the 2nd SCell in the same band is received between the reception of the 1st SCell activation command and the first SMTC_max,
· Case 1: There is no impact to the 1st SCell’s activation delay when the 2nd SCell’s SMTC periodicity is equal to or smaller than current SMTC_max.
· Case 2: The 1st SCell’s activation delay will be extended to next SMTC_max when the 2nd SCell’s SMTC periodicity is larger than current SMTC_max. 
· Proposal 3: The SMTC_max definition of the 2nd SCell in the same band could be impacted by the former SCells being activated. 
· Proposal 4: When the SCell activation command of the 2nd SCell in the same band is received after the reception of 1st SCell’s activation command plus TSMTC_max, the 1st SCell’s activation delay will be extended with TSMTC_SCell plus the interruption duration. 
· Proposal 5: There is no impact to existing SCell activation delay when multiple inter-band NR SCells being activated are in the same cell group.
· Proposal 6: When other inter-band SCells activation command is configured in NR-DC,
· Case 1: The 1st SCell’s activation delay will be extended with TSMTC_max when the interruption caused by the 2nd SCell is colliding with the first available SSB of the target SCell being activated.
· Case 2: The 1st SCell’s activation delay will be extended with TSMTC_SCell when the interruption caused by the 2nd SCell is colliding with the SSB except the first available SSB of the 1st SCell being activated. 
· Case 3: The 1st SCell’s activation delay will be extended with interruption duration only when the interruption caused by the 2nd SCell is colliding with the processing time of the 1st SCell being activated except the SSB occasion time.
· Proposal 7: To simplify the requirements of multiple SCell activation, it’s not necessary to differentiate SCell addition/release or SCell activation/deactivation activities. The additional 1ms+T_(SMTC_duration) interruption duration (defined in SCell addition/release) will be added in the activation delay of the 1st SCell.  
· Proposal 8: The extended rule of target SCell’s activation time could follow on the rule of FR1 only in intra-band FR2 scenario; we should wait RAN4 RF session’s discussion on whether Rx beam could be shared or independent between each band in inter-band FR2 scenario.
· Proposal 9: When UE supports per-FR gap, the UE only considers the time extension caused on the same frequency range as the target SCell. 



Agreement:

· Principle to define the activation requirement for multiple Scells 
· while activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel, provided that the SSB SCS of SCell being activated on the same band is the same.
· Except MAC-CE processing and search.
· While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.
· The number of searcher is assumed as 2 in RRM requirements.

· Activation delay is expected to be increased if the interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated
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Discussion:
Topic 1: CGI reading of an LTE cell with autonomous gaps
Issue 1-1: Time period to identify CGI of an LTE cell 
· Option 1 (ZTE, Ericsson, Huawei)
· 150ms
· Possible WF:   Agree on Option 1.

Issue 1-2: Interruptions on NR serving cells during CGI reading of LTE cell in N-DC, NE-DC, NR-DC or NR SA
· Option 1 (MediaTek)
· In CGI reading for LTE cell with autonomous gap, it could follow the same requirement in RSTD
· Option 2 (Ericsson)
· Based on the assumptions in proposal 1, the missed ACK/NACK rate needs to be reevaluated for each possible PDSCH/PDCCH/PUSCH/PUCCH numerology.
· Option 3 (Huawei)
· number of available ACK/NACKs on NR serving cells is calculated in the same way as for inter-RAT RSTD measurement in Rel-15 assuming same interruptions as in LTE SA
· Option 4 (ZTE)
· For NR capable UE in EN-DC, NE-DC, NR-DC or NR SA operation, allowed interruptions on NR serving cells are 60 percent of downlink and uplink slots during 150ms measurement time for CGI reading of LTE neighbour cell.
· Possible WF:   Further discussion

E///: we need to check the side condition and number of samples.
ZTE: we have concern on NR TDD with different UL/DL configuration. We cannot assume all the slot are DL/UL.

Issue 1-3: Interruptions on LTE serving cells during CGI reading of LTE cell in EN-DC or NE-DC
· Option 1 (ZTE)
· For NR capable UE in EN-DC or NE-DC operation, legacy interruption requirements for LTE UE can be reused for interruptions on LTE serving cells for CGI reading of LTE neighbour cell.
· Possible WF:   Agree on Option 1.

Topic 2: CGI reading of an NR cell with autonomous gaps
Issue 2-1-1: MIB decoding delay in FR1 
· Option 1 (MediaTek)
· [5],  is the SMTC periodicity of the carrier with target cell.
· Option 2 (ZTE)
· 5 samples
· Option 3 (Ericsson)
· 5 SMTC periods
· Option 4 (Huawei)
· MMIB = 5 for FR1
· For intra-frequency, one SSB sample corresponds to one SMTC period, 
· For inter-frequency, one SSB sample corresponds to one max(MGRP, SMTC period).

Discussion:
HW: system information is carried in SMTC.
E/// QC: whether UE shall do it in gaps if configured, or we assume this is done with autonomous gaps.


· Possible WF:   
· 5 samples for MIB decoding in FR1. 
· Further discuss the time period of one sample. 

Issue 2-1-2: MIB decoding delay in FR2 
· Option 1 (MediaTek)
· , where N1=8 is the Rx beam sweeping factor,  is the SMTC periodicity of the carrier with target cell.
· Option 2 (ZTE)
· 5 samples, No Rx beam sweeping is assumed in MIB decoding of an NR cell for CGI reading
· Option 3 (Ericsson)
· 5 SMTC periods.
· Option 4 (Huawei)
· MMIB = 24/40 for FR2.
· For intra-frequency, one SSB sample corresponds to one SMTC period, 
· For inter-frequency, one SSB sample corresponds to one max(MGRP, SMTC period).

· Possible WF:   
· 5 samples for MIB decoding in FR2.
· Further discuss whether beam sweeping is needed for MIB decoding
· Further discuss the time period of one sample. 
Discussion:
E///: it is complicated when we consider Rx beam sweeping and autonomous gaps and we don’t have any scheduling restriction.
QC: Rx sweeping is not always needed for all the samples.
HW: prefer to come back in the next meeting.
Apple: SI can be updated. If the total delay is too long, SI may be refreshed.
MTK: we need to focus on UE behavior first for the unknown case. In FR2 the delay could be Rx beam sweeping + MIB reading.


Issue 2-1-3: AGC/AFC for MIB decoding 
· Option 1 (MediaTek)
· One and two additional SSB samples are needed for AGC/AFC tuning before MIB decoding for intra-frequency unknown cell and inter-frequency unknown cell, respectively.
· Possible WF:   Further discussion

Issue 2-2-1: SIB1 decoding delay
· Option 1 (MediaTek)
· [Y1], where  is the RMSI scheduling periodicity based on gNB implementation, Y1 is the required sample number for successfully decoding RMSI
· Option 2 (ZTE)
· 5 samples. Simulation can also be considered if necessary.
· Option 3 (Ericsson)
· To decide NSIB1, RAN4 first need to discuss the PDSCH transmission assumption for SIB1 acquisition such as: 
· PDSCH transmission parameters, e.g., PRB size, TBS, modulation, etc. 
· Whether or not it is assumed soft-combining of PDSCH within SIB1 TTI. If yes, how many? 
· Metric to decide the number of PDSCH transmissions, e.g., PDSCH decoding success rate of 90%
· Side condition, e.g., SNR=-6dB
· Based on the assumption interested companies will provide the simulation results and decide NSIB1 according to the results.
· Option 4 (Huawei)
· FFS. 
· For both intra- and inter-frequency, one RMSI sample corresponds to the actual RMSI scheduling period in the target cell.

· Possible WF:   
· Whether is simulation evaluation needed? If not, what would the number of samples for SIB1 decoding be?
Discussion:
MTK: we support opt 3 from E///. Simulation is needed.
ZTE: there could be many possible configuration, how to determine which case shall be used in simulation.
E///: maybe we can try to use simulation used in NR-U LBT discussion.


Issue 2-2-2: Whether is beam sweeping needed for SIB1 decoding in FR2?
· Option 1 (MediaTek)
· Yes, N1=8
· Option 2 
· No
Tentative agreement: Rx beam sweeping is not needed for SIB1 decoding.

Issue 2-2-3: AGC for SIB1 decoding 
· Option 1 (MediaTek)
· The UE needs additional effective RMSI occasion(s) to retune AGC before RMSI decoding.
· Option 2 (Huawei)
· For CGI reading on NR cells, the time needed for AGC/tracking before RMSI decoding is MRMSI_prep SSB samples, where MMIB = 2 for FR1 and 12/16 for FR2.

· Possible WF:   Further discussion

Discussion:
ZTE/QC: may not be needed since the signal are coming from the same direction.
MTK/HW: problem is BW is different.
Apple: this is similar with BWP switching to a larger BW. No addition time is assumed.
ZTE: want to understand why additional time is needed for AGC since the center frequency is not changed.

Issue 2-3-1: SINR Side condition for NR CGI reading 
· Option 1 (MediaTek)
· Re-use the SINR side condition of LTE for autonomous gap based CGI reading
· For intra-frequency, Es/Iot = -[6]dB for both SSB and RMSI
· For inter-frequency, Es/Iot = -[4]dB for both SSB and RMSI
· Possible WF:   If Option 1 is agreeable?

Discussion:
ZTE: in NR we already changed the side condition of inter-frequency to -6dB.


Issue 2-3-2: Conditions for known/unknown cell 
· Option 1 (MediaTek)
· For CGI reading, UE may still need additional samples for AGC but not for cell search. RAN4 needs to discuss the definition of such a cell, e.g., Known cell with additional AGC retuning time or unknown cell without cell search time in FR1 and FR2.
· Option 2 (Huawei)
· The requirements CGI reading on NR cells apply provided that the target cell is known to the UE. 
· The definition of known cell can be re-used from HO requirements. 

· Possible WF:   further discussion.
· Definition of known cell?
· Whether CGI reading requirements are specified for known cell only?

Issue 2-3-3: Intra-frequency and inter-frequency NR CGI reading requirements
· Option 1 (Ericsson)
· NR intra-frequency and interfrequency CGI reading requirements are the same
· Possible WF:   Agree on Option 1


Issue 2-4-1: Interruptions during MIB decoding
· Option 1 (ZTE)
· Each autonomous gap for MIB decoding is 1 slot.
· Option 2 (Ericsson)
· Interruption requirement for MIB reading is based on 5 interruptions each of duration (SMTC duration + 2*Retuning time). Retuning time = 0.5ms for FR1 or 0.25ms for FR2 and considering asynchronous target cell
· Option 3 (Huawei)
· For CGI reading on NR cells, MIB decoding would not cause autonomous gaps provided
· For intra-frequency, same scheduling restriction is allowed as for RRM measurement, 
· For inter-frequency, measurement gaps are configured
· Possible WF:   Further discussion

Discussion:
MTK: RF retuning time shall also be taken into account.
ZTE/E///: we don’t think interruption is necessary across the whole 5ms. UE can retuning right before the SSB to be received. 
HW: best beam may change during the whole procedure.



Issue 2-4-2: Interruptions during SIB1 decoding
· Option 1 (ZTE)
· Each autonomous gap for SIB1 decoding with multiplexing pattern 1 is 2 slots.
· Each autonomous gap for SIB1 decoding with multiplexing pattern 2/3 is 1 slot.
· Option 2 (Ericsson)
· RAN4 discusses from an interruption perspective whether the UE waits until it can guarantee NSIB1 attempts from the same TTI(minimizes interruptions), or follows the same approach as LTE CGI reading and starts SIB1 decoding at any point in the TTI (minimizes best case delay but tail latency needs to be accounted for in interruptions)
· Option 3 (Huawei)
· For CGI reading on NR cells, autonomous gaps are assumed for UE attempting to decode RMSI every 20ms, and the length of each autonomous gap should include
· twice the RF re-tuning time, and
· the duration of PDCCH and PDSCH for RMSI, and 
· the margin for the receive time difference between the serving cell and the target cell
· Possible WF:   Further discussion.

Issue 2-4-3: Interruptions on downlink and/or uplink
· Option 1 (Ericsson)
· NR CGI reading assumes autonomous gaps in downlink and uplink.
· Possible WF:   Agree on Option 1.

Issue 2-4-4: How are interruption requirements specified for NR CGI reading
· Option 1 (ZTE)
· Interruption requirements on NR serving cells are specified as number of (percentage of) interrupted slots during CGI reading measurement time period.
· Option 2 (Ericsson)
· Based on the duration and number of interruptions for both MIB and SIB1, RAN4  evaluates the missed ACK/NACK assuming similarly as for MIB decoding that retuning time = 0.5ms for FR1 or 0.25ms for FR2 and considering asynchronous target cell
· Possible WF:   Follow agreements for LTE CGI reading.


Issue 2-4-5: Spec structure for NR CGI reading 
· Option 1 (ZTE)
· For NR capable UE in EN-DC, NE-DC, NR-DC, NR SA, or LTE SA operation, for CGI reading of NR neighbour cell all the interruption requirements on NR serving cells would be better specified in section 8.2 in TS 38.133, and all the interruption requirements on LTE serving cells would be better specified in TS36.133.
· Possible WF:   Agree on option 1.

Agreement:
Topic 1: CGI reading of an LTE cell with autonomous gaps

Time period to identify CGI of an LTE cell is 150ms.

Interruptions on NR serving cells during CGI reading of LTE cell: 
· In CGI reading for LTE cell with autonomous gap, it could follow the same requirement in RSTD.
· Other options can be considered if identified to be beneficial.

Interruptions on LTE serving cells during CGI reading of LTE cell in EN-DC or NE-DC
· For NR capable UE in EN-DC or NE-DC operation, legacy interruption requirements for LTE UE can be reused for interruptions on LTE serving cells for CGI reading of LTE neighbour cell.

Topic 2: CGI reading of an NR cell with autonomous gaps
[5] samples are needed for MIB decoding in FR1

SIB1 decoding delay:
· To decide NSIB1, simulation is needed. RAN4 first need to discuss the PDSCH transmission assumption for SIB1 acquisition such as: 
· PDSCH transmission parameters, e.g., PRB size, TBS, modulation, etc. 
· Whether or not it is assumed soft-combining of PDSCH within SIB1 TTI. If yes, how many? 
· Metric to decide the number of PDSCH transmissions, e.g., PDSCH decoding success rate of 90%
· Side condition, e.g., SNR=-6dB
· Based on the assumption interested companies will provide the simulation results and decide NSIB1 according to the results.

SINR Side condition for NR CGI reading 
· Re-use the SINR side condition of LTE for autonomous gap based CGI reading
· For intra-frequency, Es/Iot = -[6]dB for both SSB and RMSI
· For inter-frequency, Es/Iot = -[TBD]dB for both SSB and RMSI

NR CGI reading assumes autonomous gaps in downlink and uplink.


