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1. Introduction
In last meeting, the SSB-less SCell activation was discussed but no conclusion has been achieved. There are some open issues summarized in [1].
	· RAN4 to define SSB-less FR1 SCell activation delay requirement as follows:
· If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the Scell on that FR1 band, if the UE [supporting scellWithoutSSB] is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms[, provided
· the RS (s) of SCell being activated is (are) QCL-TypeA with TRS (s) of the SCell being activated and the TRS (s) is (are) QCL-TypeC with SSB (s) of one active serving cell on that FR1 band.]
· FFS on non-contiguous intra-band CA



In this contribution we further discuss the SSB-less SCell activation.
2. Discussion 
If UE can support scellWithoutSSB (as duplicated below), UE cannot perform DL synchronization to target SCell by using the SSBs from the target SCell. So, the only timing UE could use is the timing of the existing serving cell which is in the same band as the target cell.
[image: ]
However, if the existing active serving CC and target SCC are in the intra-band non-contiguous BC, the MRTD between existing serving CC and target SCC is 3us, as defined in the following table.
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In the note 1 of the above table, it identified that the potential issue that the MRTD might be larger than CP, and therefore UE cannot directly use the timing from existing active serving cell for an intra-band non-contiguous to-be-activated SCell. So, if companies would like to have such SSB-less SCell activation, we prefer to only consider the intra-band contiguous case since it’s too late to change the UE behavior in R15 for the other controversial scenario (e.g., intra-band non-contiguous case).
Proposal 1: If RAN4 agrees to introduce the requirement for FR1 SSB-less SCell activation in R15, only the intra-band contiguous case shall be considered.
If SSB-less SCell activation is to be added in R15, the requirement could be as below,
· If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms.
RAN4 may continue to consider the possibility of FR1 SSB-less SCell activation for intra-band non-contiguous in R16, but some side condition shall be added to apply the activation delay requirement as 3ms. We think the time difference between CCs for intra-band contiguous case could be used as a baseline, which means the time difference condition to apply the SSB-less SCell activation for intra-band NC case in R16 is like TAE in intra-band contiguous case, i.e., 260ns.
Proposal 2: if RAN4 agrees to introduce the FR1 SSB-less SCell activation for intra-band NC case in R16, the 3ms activation delay requirement only applies when time difference between active serving cell and intra-band NC to-be-activated SCell is less than 260ns.
With this discussion, the existing FR2 SCell activation might also need to be clarified with the UE capability. In the current requirement it was defined as below,
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We think it’s quite similar as FR1 intra-band contiguous CA case, and the motivation to have such case without SMTC is also because the SSB-less scenario. So, only the UE who can support SSB-less feature could meet this 3ms activation delay requirement in FR2, and we propose to revise the current FR2 activation requirement without SMTC to include the UE capability condition. The CR for this FR2 SSB-less SCell activation requirement is provided in [2].
Proposal 3: the FR2 SCell activation without SMTC shall be revised as,
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms, provided
- the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band. 
3. Conclusion
In this contribution we further discuss the SSB-less SCell activation.
Proposal 1: If RAN4 agrees to introduce the requirement for FR1 SSB-less SCell activation in R15, only the intra-band contiguous case shall be considered.
Proposal 2: if RAN4 agrees to introduce the FR1 SSB-less SCell activation for intra-band NC case in R16, the 3ms activation delay requirement only applies when time difference between active serving cell and intra-band NC to-be-activated SCell is less than 260ns.
Proposal 3: the FR2 SCell activation without SMTC shall be revised as,
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms, provided
- the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band. 
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If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if
the UE is not provided with any SMTC for the target SCell, Tactivation_time iS 3 ms, provided

- the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2
band.
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pdcch-MonitoringAnyOccasionsWithSpanGap 
Indicates whether the UE supports PDCCH search space monitoring occasions in 
any symbol of the slot with minimum time separation between two consecutive 
transmissions of PDCCH with span up to two OFDM symbols for two OFDM 
symbols or span up to three OFDM symbols for four and seven OFDM symbols. 
Value set1 indicates the supported value set (X,Y) is (7,3), value set2 indicates the 
supported value set (X,Y) is (4,3) and (7,3) and value set 3 indicates the supported 
value set (X,Y) is (2,2), (4,3) and (7,3). 



FS No N/A N/A 



pdcch-MonitoringMixed-r16 
Indicates support of Rel-15 monitoring capability and pdcch-Monitoring-r16 on 
different serving cells. 



FS No N/A N/A 



pdsch-ProcessingType1-DifferentTB-PerSlot 
Defines whether the UE capable of processing time capability 1 supports reception 
of up to two, four or seven unicast PDSCHs for several transport blocks with 
PDSCH scrambled using C-RNTI, TC-RNTI, or CS-RNTI in one serving cell within 
the same slot per CC that are multiplexed in time domain only. 
 
NOTE: PDSCH(s) for Msg.4 is included. 



FS No N/A N/A 



pdsch-ProcessingType2 
Indicates whether the UE supports PDSCH processing capability 2. The UE 
supports it only if all serving cells are self-scheduled and if all serving cells in one 
band on which the network configured processingType2 use the same subcarrier 
spacing. This capability signalling comprises the following parameters for each sub-
carrier spacing supported by the UE. 



- fallback indicates whether the UE supports PDSCH processing capability 2 
when the number of configured carriers is larger than numberOfCarriers for a 
reported value of differentTB-PerSlot. If fallback = 'sc', UE supports 
capability 2 processing time on lowest cell index among the configured 
carriers in the band where the value is reported, if fallback = 'cap1-only', UE 
supports only capability 1, in the band where the value is reported; 



- differentTB-PerSlot indicates whether the UE supports processing type 2 for 
1, 2, 4 and/or 7 unicast PDSCHs for different transport blocks per slot per 
CC; and if so, it indicates up to which number of CA serving cells the UE 
supports that number of unicast PDSCHs for different TBs. The UE shall 
include at least one of numberOfCarriers for 1, 2, 4 or 7 transport blocks per 
slot in this field if pdsch-ProcessingType2 is indicated. 



FS No N/A FR1 
only 



pdsch-ProcessingType2-Limited 
Indicates whether the UE supports PDSCH processing capability 2 with scheduling 
limitation for SCS 30kHz. This capability signalling comprises the following 
parameter. 



- differentTB-PerSlot-SCS-30kHz indicates the number of different TBs per 
slot. 



The UE supports this limited processing capability 2 only if: 
1) One carrier is configured in the band, independent of the number of carriers 



configured in the other bands; 



2) The maximum bandwidth of PDSCH is 136 PRBs; 



3) N1 based on Table 5.3-2 of TS 38.214 [12] for SCS 30 kHz. 



FS No N/A FR1 
only 



pdsch-SeparationWithGap 
Indicates whether the UE supports separation of two unicast PDSCHs with a gap, 
applicable to Sub-carrier spacings of 30 kHz and 60 kHz only. For any two 
consecutive slots n and n+1, if there are more than 1 unicast PDSCH in either slot, 
the minimum time separation between starting time of any two unicast PDSCHs 
within the duration of these slots is 4 OFDM symbols for 30kHz and 7 OFDM 
symbols for 60kHz. 



FS No N/A N/A 



scalingFactor 
Indicates the scaling factor to be applied to the band in the max data rate 
calculation as defined in 4.1.2. Value f0p4 indicates the scaling factor 0.4, f0p75 
indicates 0.75, and so on. If absent, the scaling factor 1 is applied to the band in the 
max data rate calculation. 



FS No N/A N/A 



scellWithoutSSB 
Defines whether the UE supports configuration of SCell that does not transmit 
SS/PBCH block. This is conditionally mandatory with capability signalling for intra-
band CA but not supported for inter-band CA. 



FS CY N/A N/A 
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Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR
carrier aggregation

Frequency Range Maximum receive timing
difference (us)
FR1 3!
FR2 0.26

Note 1:  In the case of different SCS on different CCs, if the
receive time difference exceeds the cyclic prefix
length of that SCS, demodulation performance
degradation is expected for the first symbol of the
slot.





