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1 Introduction
In [1] it was agreed that the following TS 36.133 sections may be impacted due to the introduction of Licensed-Assisted Access in unlicensed spectrum:
· Section 7.6 Radio Link monitoring
· Section 7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
· Section 7.8 Interruptions with Carrier Aggregation
· 7.9 Maximum Transmission Timing Difference in Carrier Aggregation
· Section 8.1 Measurement gap
· New Section 8.x Requirements for LAA measurement including RSRP/RSRQ and RSSI
· Section 8.2 Capabilities for Support of Event Triggering and Reporting Criteria
· New Section 9.1.x Measurement Accuracy including RSRP/RSRQ and RSSI
This paper handles activation and deactivation delay requirements of a LAA SCell in unlicensed spectrum. Because LAA cell is always an SCell, our view is that the activation and deactivation requirements should be based on SCell activation and deactivation in carrier aggregation in licensed band. In this paper we discuss, how the current requirements are impacted with the eNodeB Listen-Before-Talk procedure in unlicensed spectrum.
Some discussions on LAA SCell activation delay occurred by some companies in the last meeting. However, no agreements have not yet been made. In this paper we provide our view of how the impact of LBT procedure could be taken into account in the activation delay.
2 Activation Delay of LAA SCells
In section 7.7.2 of TS 36.133 the following is said about the activation delay for a UE configured with one downlink SCell:
Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:
-	During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,
-	SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.
Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.
Thus, in Rel-12, SCell activation delay is defined as a fixed period of time. The working assumption behind the activation delay is that the SCell is in licensed spectrum, and PSS/SSS/CRS can be guaranteed to be transmitted by the eNodeB in regular time instants. However, when SCell is in unlicensed spectrum, eNodeB LBT procedure may block the transmissions, and UE may not have these signals available regularly. Hence, it cannot be guaranteed that the UE is able to detect enough samples during the activation time, in case LBT blocks eNodeB transmission for shorter or longer periods of time. 
To guarantee UE to be able to carry out SCell activation during the activation delay period, the definition of activation delay needs to be modified to fit the conditions in unlicensed carriers for LAA SCells. Defining activation delay as a fixed time seems no longer to be feasible, because in the worst case eNodeB LBT may block the eNodeB from transmitting during the whole activation delay period. A LAA specific  activation delay seems therefore needed, in order to take into account the impact from eNodeB LBT.
When defining activation delay for LAA SCells, our view is that activation delay could be handled as two periods:
A. Warm up period, during which the UE has opportunity to turn on its RF if this is needed. This step also includes any potential interrupt if this is caused by the UE. The duration of this period is either 0 or 8 ms, depending on whether warm up is needed or not.
B. Measurement period (including possible cell detection), during which the UE performs actions necessary for data reception (e.g. obtaining coarse and fine time/frequency synchronization). 
In the Rel-10/12 CA operation, activation delay is defined as a single number of subframes, but the different periods are also distinguished. In line with this, it makes sense in LAA to distinguish between periods A and B as in Figure 1.
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[bookmark: _Ref430873193]Figure 1: Activation delay divided in two periods: warm up and measurement period.
During period A, UE may not yet be listening to eNodeB transmission on LAA SCell, so this period may not be impacted by the LBT procedure. As we see no significant difference on UE side whether the UE is activating RF for a licensed or an unlicensed carrier we believe existing assumptions can be used concerning period A. Thus, period A is similar for Rel-12 and LAA SCells and can be handled as a fixed period of time taking into account that LAA only operates in TDD. The difference between licensed and unlicensed operation lies in period B, which may be highly impacted by potential LBT on eNodeB side. Therefore it would be reasonable to handle these periods separately.
[bookmark: _Ref430873479]Proposal 1: Rel-12 assumptions and time are used for warm up period (A) when defining activation delay for LAA SCells.
[bookmark: _Ref431213901]Proposal 2: LBT impact is taken into account only during the measurement period (B) when defining activation delay for LAA SCells.
Instead of defining period B as a fixed amount of consecutive subframes i.e. as a fixed period of time, it would be reasonable to define it as an amount N of transmitted subframes not blocked by the eNodeB LBT. 
In Rel-12 small cell enhancement ON/OFF the implementation of eNodeB transmission on SCell when the SCell is in ON state is not yet defined by RAN1, but in RAN4 it is assumed that eNodeB is continuously transmitting control signal and the transmission includes subframes with DRS/PSS/SSS/CRS/CSI-RS signals. For LAA SCell operation RAN1 discussions are still ongoing, but to lean on the TR recommendation of one-shot detection and limiting transmission in unlicensed spectrum as much as possible, it would be good to define N as an amount of subframes containing PSS/SSS and CRS (Figure 2). 
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[bookmark: _Ref430873174]Figure 2: Activation delay with warm up period of 8 ms and N set as 4 PSS/SSS subframes as an example.
The value of N should be defined with taking the possibility of UE not being able to detect these subframes due to interference into account. Thus, the activation delay would be defined as:
		Tactivation = n + Twarm-up + N PSS/SSS subframes not blocked by the LBT,
where n is the subframe where the UE receives the activation command and Twarm-up is the warm up period.
[bookmark: _Ref430873487]Proposal 3: Activation delay for LAA SCells is defined as a warm up period of 0/8 ms plus N PSS/SSS/CRS subframes not blocked by the LBT.
It should however be noted, that if the N subframes span a time period longer than the maximum allowed transmission duration on unlicensed carrier, it is possible that the channel gets occupied by another eNodeB/AP in the middle of the UE activation process, i.e. the necessary N subframes. 
3 Deactivation Delay of LAA SCells
In section 7.7.3 of TS 36.133 the following is said about the activation delay for a UE configured with one downlink SCell:
Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.
Since deactivation command is sent on the PCell, and deactivation actions do not require SCell transmission, SCell deactivation is not exposed to the LBT procedure. Thus, Rel-12 deactivation delay can be reused in LAA.
[bookmark: _Ref430873522]Proposal 4: Deactivation delay of Rel-12 SCells can be reused for LAA SCells.
4 Conclusions 
In this contribution we have discussed LAA SCell activation and deactivation delay with taking into account the impact of LBT procedure in unlicensed spectrum. The following was proposed:
Proposal 1: Rel-12 assumptions and time are used for warm up period (A) when defining activation delay for LAA SCells.
Proposal 2: LBT impact is taken into account only during the measurement period (B) when defining activation delay for LAA SCells.
Proposal 3: Activation delay for LAA SCells is defined as a warm up period of 0/8 ms plus N PSS/SSS/CRS subframes not blocked by the LBT.
[bookmark: _GoBack]Proposal 4: Deactivation delay of Rel-12 SCells can be reused for LAA SCells.
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