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1	Introduction
The feasibility of NR operation in unlicensed spectrum was determined considering five different scenarios namely NR-U LAA, ENU-DC, NR-U SA, NR-U SA with uplink in licensed band and NNU-DC, as follows:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U. 

In all scenarios’ carrier aggregation is possible, therefore, new requirements should be specified for the SCell activation and deactivation in NR-U. In RAN4 #91[1], the way forward included the requirements for delay and interruption due to SCell activation and deactivation will be needed. In this document we discuss the SCell activation and deactivation delay for NR-U Scenario A.
2	Discussion
The main difference between NR and NR-U is that in unlicensed bands before sending any signal over the wireless channel, there is the need to check the channel vacancy by means of a listen-before-talk (LBT) procedure. In case the channel is occupied, it is necessary to wait until the channel is vacant again, and this might impact on the procedures, delays and times for measurements specified in TS 38.133[2]. Below, we discuss the solutions adopted in LTE-LAA, and their applicability to NR-U.
2.1 SCell activation delay
In LTE, the delays for SCell activation were calculated from the subframe that the UE received the activation command, in subframe n, until the UE should be able to transmit valid CSI report and apply the actions related to the activation command. This delay should be no later then n+act_known or  n+act_unknown. act_known  and act_unknown is between 22 and 34 depending on different conditions..
In LTE-LAA, these requirements were modified to include the uncertainty of the DRS transmission, which impacts on the ability of the UE to transmit a valid CSI report. Therefore, in LAA, the delay Tactivate_basic_FS3 is defined as[3]:
	Tactivate_basic_FS3 = 16ms + TDMTC_duration + (L+k)* TDMTC_periodicity, where:
	TDMTC_duration	is the DMTC duration,
	TDMTC_periodicity	is the periodicity of the DMTC 
	L		 is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.
	k		may be 2 or 3, depending on conditions defined in TS 36.133[3].
In LTE-LAA, the SCell activation delay considered the number of times the discovery signal occasion was not available at the UE during the SCell activation time, as well as the DMTC duration and periodicity.
Since NR-U also operates in unlicensed bands, the same issue with the uncertainty of the DRS transmission will occur. Therefore, it seems reasonable that a similar approach from LTE-LAA is adopted in NR-U SCell activation delay. 
In NR Rel-15, the SCell activation command delay is also calculated from the slot n in which the UE receives the command until the UE shall be capable of transmitting a valid CSI report and apply actions related to the activation command. This delay should be no later than: n+ [THARQ + Tactivation_time + TCSI_Reporting], where:
THARQ is the timing between DL data transmission and acknowledgement.
Tactivation_time is the SCell activation delay. If the SCell is known and belongs to FR1, Tactivation_time is:
-	[TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:
-	[2*TSMTC_MAX + 2*TSMTC_SCell + 5ms] provided the SCell can be successfully detected on the first attempt.
Where:
TSMTC_MAX:
-	In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
TSMTC_SCell: SMTC periodicity of SCell being activated and the minimum value is 10ms.
TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331.
In NR Rel 15, the SCell activation delay accounts for the Acknowledgement of the HARQ process, the SMTC periodicity of the SCell being activated and the longer SMTC periodicity between the active serving cells and the SCells being activated. 
THARQ is configured by the network and it is not influenced by the availability of RS/SSB.
When the SCell is in unlicensed band, similar to the case in LTE-LAA, there is an uncertainty of the DRS transmission due to DL LBT failure, which, similar to the case in LTE-LAA will increase the period for the UE to transmit a valid CSI report. 
Both the Tactivation_time and the TCSI_Reporting are influenced by the availability of RS/SSBs.
Therefore, it is proposed: 
In NR-U, similarly to LTE-LAA, the number of occasions that the DRS transmission is not available at the UE to be accounted in the SCell activation delay. 
2.1 SCell deactivation delay
In LTE-LAA, the delay for SCell deactivation did not depend on the transmission of DRS. It was calculated from the time upon the SCell deactivation command was received at the UE, or the expiration of the sCellDeactivationTimer in subframe n. The UE should be able to deactivate the SCell no later than in subframe n+8. A similar approach is taken in NR Rel-15, and the deactivation actions for SCell being deactivated should be accomplished no later than slot n+[THARQ +3ms ].
The SCell deactivation delay is accounted from the moment the deactivation command was received, or the timer is expired, until the  UE is able to deactivate the SCell. Therefore, in NR-U scenario A it does not depend on the transmission of DRS, therefore it is not subject to LBT. 
In NR-U Scenario A, the SCell deactivation delays from Rel-15 NR are reused in NR-U Rel 16.
3	Conclusion
1. In LTE-LAA, the SCell activation delay considered the number of times the discovery signal occasion was not available at the UE during the SCell activation time, as well as the DMTC duration and periodicity.
1. In NR Rel 15, the SCell activation delay accounts for the Acknowledgement of the HARQ process, the SMTC periodicity of the SCell being activated and longer SMTC periodicity between the active serving cells and the SCells being activated. 
1. THARQ is configured by the network and it is not influenced by the availability of RS/SSB.
1. Both the Tactivation_time and the TCSI_Reporting are influenced by the availability of RS/SSBs as well as reporting availability.

1. [bookmark: _GoBack]In NR-U, similarly to LTE-LAA, the number of occasions that the DRS transmission is not available at the UE to be accounted in the SCell activation delay.
The SCell deactivation delay is accounted from the moment the deactivation command was received, or the timer is expired, until the  UE is able to deactivate the SCell. Therefore, in NR-U scenario A it does not depend on the transmission of DRS, therefore it is not subject to LBT. 
1. In NR-U Scenario A, the SCell deactivation delays from Rel-15 NR are reused in NR-U Rel 16.
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