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1.	Introduction
In this contribution, we provide detailed background of two companion CRs, R4-21xxxxx and R4-21xxxxx, adding the following requirements to Rel-16 RAN4 requirement spec.
· SMTC-less vs. SSB-less in FR1
· TCI activation for unknown SCell in FR1
2. 	Discussion
SMTC-less vs. SSB-less in FR1
In RAN4#98e meeting, 5 contributions submitted to address SSB-less FR1 SCell activation latency requirement.
· R4-2101050, Remaining issues on RRM in R15, MediaTek inc.
· R4-2101071, CR on SSB less SCell activation for FR1 for Rel-15, NEC
· R4-2101072, CR on SSB less SCell activation for FR1 for Rel-16, NEC
· R4-2102737, Discussion on CSSF for inter-RAT measurement, SCell activation delay and cell identification requirements on deactivated SCell in Rel-15, Huawei, HiSilicon
· R4-2102872, Cat-F CR to SSB-less SCell activation delay requirement for deactivated FR1 SCell in Rel-15, Qualcomm Incorporated
During the meeting, companies exchanged views/understanding on the detailed RRC parameters and RAN4 requirement spec via an email thread of “[98e][201] NR_NewRAT_RRM_Core-SSB-less”. Companies reached a consensus on the following aspects:
· Only applicable when “at least one active serving cell contiguous to the SCell on that FR1 band”
· QCL relation between reference signals across cells is “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 contiguous to the SCell being activated on that FR1 band”
· RTD with the contiguous active serving cell is “smaller than or equal to 260ns”
· Reception power difference with the contiguous active serving cell is “smaller than or equal to 6dB”

The only open issue was how to define SSB-less condition. As summarized in Table 1, it was identified that SSB-less condition in FR1 cannot be defined only by referring to “SMTC for target SCell” as opposed to FR2 SCell activation requirement to avoid backward compatibility issue with Rel-15 requirement.

Table 1. RRC parameters defining SSB-less vs. SMTC-less
	absoluteFrequencySSB configured in “DownlinkConfigCommon” for target Scell
	SMTC for target Scell configured
	UE support SSB-less Scell
	Comment

	Yes
	Yes
	Regardless of yes or no
	Requirement is defined

	Yes
	No
	Regardless of yes or no
	Requirement is defined
*SMTC-less

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

	No
	No
	Yes
	Currently SSB-less SCell activation for FR1 is missing.
*SSB-less

	No
	Yes
	No
	Beyond UE capability, no requirement shall apply

	No
	No
	No
	Beyond UE capability, no requirement shall apply



Even though it is desirable to define requirements in a consistent way for FR1 and FR2, due to the identified backward compatibility issue, we agree to the idea that SSB-less condition in FR2 needs to be defined by “absoluteFrequencySSB” as well as “SMTC” for target SCell. When this condition is met, the requirement is illustrated in Figure 1 and the detailed requirement provided in Proposal 1.

[image: ]
Figure 1. FR1 known SCell activation (when absoluteFrequencySSB and SMT for the target SCell is not configured)

Proposal 1: For FR1 SSB-less single SCell activation, RAN4 to adopt the following requirement and implement it in Rel-16 spec and the requirement will be propagated to multiple FR1 SCell activation case:
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 SSB configuration (absoluteFrequencySSB) nor 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 contiguous to the SCell being activated on that FR1 band, and
-	its RTD with the contiguous active serving cell is smaller than or equal to 260ns, and
-	its reception power difference with the contiguous active serving cell is smaller than or equal to 6dB.

TCI activation for unknown SCell in FR1
If the FR1 SCell is unknown, SCell activation latency requirement is defined as below, provided that the side condition Ês/Iot ≥ -2dB:


Note that the requirements above apply only when one of the following conditions is met:
· ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or (depicted in Figure 2)
· ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation (depicted in Figure 3)

The above condition is introduced because it was identified that TCI activation procedure is not accounted for in the current FR1 SCell activation requirement for unknown SCell. As SCell activation is an essential procedure for CA and the requirement is supposed to be served as a baseline for other features, e.g. Rel-16 NR-U SCell activation, Rel-17 Temporary-RS based efficient SCell activation, Rel-17 PUCCH SCell activation, etc, its completeness should be ensured.
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Figure 2. FR1 unknown SCell activation (‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted)
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Figure 3. FR1 unknown SCell activation (‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation)

Based on the unknown SCell activation requirements specified for FR2, FR1 unknown SCell activation procedure when the two conditions above are not met is depicted in Figure 4.
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Figure 4. FR1 unknown SCell activation (‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is not provided in same MAC PDU with SCell activation)

During the previous RAN4#98bis e-meeting, it was mentioned by one company that a reference signal configuration for L1-RSRP measurement/report is not clear in RAN4 spec which we agree with. However, as the way how the legacy FR2 requirements are defined is the reference signal of L1-RSRP measurement/report agnostic, we believe the same principle can be applied to FR1 requirements. And if needed, RAN4 can clarify it for both FR1 and FR2 separately.

Proposal 2: For FR1 unknown SCell activation, RAN4 to adopt the following requirement in principle and the detailed wording can be further refined in corresponding Rel-16 CR. And the corresponding requirements for multiple FR1 SCell activation can be developed based on the same principle:
For FR1 unknown SCell activation, when ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is not provided in same MAC PDU with SCell activation, 
· If semi-persistent CSI-RS is used for CSI reporting

· If periodic CSI-RS is used for CSI reporting

3.	Conclusion
Proposal 1: For FR1 SSB-less single SCell activation, RAN4 to adopt the following requirement and implement it in Rel-16 spec and the requirement will be propagated to multiple FR1 SCell activation case:
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 SSB configuration (absoluteFrequencySSB) nor 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 contiguous to the SCell being activated on that FR1 band, and
-	its RTD with the contiguous active serving cell is smaller than or equal to 260ns, and
-	its reception power difference with the contiguous active serving cell is smaller than or equal to 6dB.
Proposal 2: For FR1 unknown SCell activation, RAN4 to adopt the following requirement in principle and the detailed wording can be further refined in corresponding Rel-16 CR. And the corresponding requirements for multiple FR1 SCell activation can be developed based on the same principle:
For FR1 unknown SCell activation, when ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is not provided in same MAC PDU with SCell activation, 
· If semi-persistent CSI-RS is used for CSI reporting

· If periodic CSI-RS is used for CSI reporting
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