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Introduction
For SCell activation, FR1 SSB-less activation requirements have been discussed for Rel-15 but without conclusion. Another issue is that for FR1 unknown case, the Rel-15 requirements are applicable only in limited scenarios.  
In this paper we will discuss possible enhancements for above two issues in Rel-16 contexts.
Discussion
FR1 unknown SCell activation 
Based on discussions in RAN4#97-e, the applicability of SCell activation requirements for FR1 unknown case is defined as follows.
	The requirements for FR1 unknown SCell activation specified in this clause apply when one of the following conditions is met
-	 ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or
-	 ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation.


It can be seen that the requirements are applicable only in limited scenarios. The reason for above restriction is that for unknown SCell activation, 
· NW does not know which Tx beam should be used for transmitting the CSI-RS for CSI, or for scheduling the PDCCH/PDSCH after the activation is complete. 
· UE, does not know which SSB should be used for to determine the fine time for reception of CSI-RS for CSI, or for PDCCH/PDSCH after the activation is complete.
In fact, the issue in FR1 unknown SCell activation is similar as in FR2 case, while in FR2 UE needs to additionally determine the Rx beam based on the Tx beam used by the NW. Therefore, it is reasonable to follow the same approach as in FR2 unknown SCell activation requirements, i.e. to include L1-RSRP measurement and reporting in the activation delay requirements. 
Proposal 1: For FR1 unknown SCell activation, when ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is not provided in same MAC PDU with SCell activation, include L1-RSRP measurement and reporting in the activation delay requirements.
FR1 SSB-less SCell activation
The FR1 SSB-less SCell activation requirements has been discussed for Rel-15 since RAN4#96-e. The basic motivation is to follow the similar requirements as FR2 SSB-less SCell activation.
During RAN4#98-e discussion one open issue is whether ‘no SSB’ or ‘no SMTC’ or both should be used as the applicability condition for SSB-less activation requirements. Based on the email discussions, companies summarized the scenarios in Table 1.
Table 1: Requirements for scenarios with ‘no SSB’ and ‘no SMTC’ (from email discussion during RAN4#98-e)
	Case ID
	absoluteFrequencySSB configured or not in “DownlinkConfigCommon” for target Scell
	SMTC for target Scell configured or not
	UE support SSB-less Scell or not
	Comment

	1
	Yes
	Yes
	Regardless of yes or no
	Covered in current spec

	2
	Yes
	No
	Regardless of yes or no
	Covered in current spec (with by-default 5ms SSB periodicity)

	3
	No
	Yes
	Yes
	Error case, no requirement shall apply; or UE may ignore the SMTC config

	4
	No
	No
	Yes
	This is the one we were going to define for SSB-less activation requirement

	5
	No
	Yes
	No
	Beyond UE capability, no requirement shall apply

	6
	No
	No
	No
	Beyond UE capability, no requirement shall apply


For Rel-15, due to backward compatibility issue, Case#4 is the only scenario where SSB-less activation requirements can apply. However, it means the condition for SSB-less SCell activation is different between FR1 and FR2, i.e. for FR1 it is ‘no SSB’ and ‘no SMTC’, while for FR2 it is ‘no STMC’.
For Rel-16, as the backward compatibility issue is not severe as for Rel-15, we think it is desirable to align the condition for SSB-less activation between FR1 and FR2. Since ‘no SMTC’ is a broader condition which means the SSB-less activation requirements would apply in more scenarios (Case#2 and Case #4), we suggest to use it as the applicability condition also for FR1.
Proposal 2: In Rel-16, if UE is not provided with SMTC configuration for the target SCell in FR1, Tactivation_time is 3 ms provided 
· The target SCell is contiguous to an active serving cell in the same band, and 
· The RTD between the target SCell and the contiguous active serving cell is <= CP/2, and 
· The difference of the reception power with the contiguous active serving cell is <= 6dB, and
· 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) further QCL-TypeC with SSB(s) of with the contiguous active serving cell.
Conclusions
In this paper we provided our views on possible enhancements for FR1 SCell activation in Rel-16 contexts.
Proposal 1: For FR1 unknown SCell activation, when ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is not provided in same MAC PDU with SCell activation, include L1-RSRP measurement and reporting in the activation delay requirements.
Proposal 2: In Rel-16, if UE is not provided with SMTC configuration for the target SCell in FR1, Tactivation_time is 3 ms provided 
· The target SCell is contiguous to an active serving cell in the same band, and 
· The RTD between the target SCell and the contiguous active serving cell is <= CP/2, and 
· The difference of the reception power with the contiguous active serving cell is <= 6dB, and
· 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) further QCL-TypeC with SSB(s) of with the contiguous active serving cell.
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