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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN4#86bis a way forward regarding SCell activation time [1] was agreed. In the way forward, it is stated that it is for further studies whether the activation time of a known SCell shall depend on the periodicity of the SCell measurements carried out immediately before the UE is receiving the SCell activation command.
· In addition to agreements in RAN4#86 on Tactivation_time, the UE will also need time to decode the MAC-CE message. 
· Companies to investigate how much time is needed for MAC-CE message decode. 
· SSB based activation delay requirement Tactivation_time in FR1
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells
· The exact value of N1 and N2 are TBD
· It is FFS that the parameter value of N1 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· [2] SMTC periods for known cell provided that PSS/SSS detection and PBCH decoding are not needed
· [4] SMTC period for known cell provided that PBCH decoding is needed
· [5] SMTC period for unknown cell provided that PSS/SSS detection and PBCH decoding are needed
· SSB based activation delay requirement Tactivation_time in FR2
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N3 SMTC periods for known and N4 SMTC periods for unknown cells
· The exact value of N3 and N4 are TBD
· It is FFS that the parameter value of N3 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· Rx beam sweeping should be considered for PSS/SSS detection and measurement for FR2 for both known and unknown cell
· The corresponding delay is FFS

















In this contribution we are providing arguments for why no additional time shall be needed for AGC when a known SCell, which has been measured according to a 160ms SCell measurement cycle, is activated.
Discussion
A short SCell activation time is important for the network and the system as a whole as it allows timely dynamic adaptation of the end-user throughput, and further, timely load balancing, which besides allowing a higher system throughput also allows a higher end-user throughput as it potentially becomes less competition for the physical resources in the group of cells. Failure by the system (network and UE) to react on changing load conditions may lead e.g. to DL buffer overrun in the gNB, and to reduced end-user throughput as internet servers to which the UE is connected may go into back-off, i.e. reduce the rate at which data packages are sent, due to congestion control mechanisms used on the server side by protocols such as TCP etc.
Observation 1: A long SCell activation time has negative impact on both system throughput and end-user throughput, and the impact goes beyond RAN and CN.
In LTE, activation of a known SCell is specified to be completed within 24ms. Initiatives were taken to reduce this further to 23 or 22ms depending on whether shortened processing time or short TTI was supported. The time was derived based on availability of synchronization signal every 5ms and CRS in 4 out of 10 subframes (for FDD). In NR the situation is somewhat different, with availability of synchronization signals and reference signals only every 160ms in the sparsest configuration. Hence a longer SCell activation time is anticipated.
Observation 2: Due to sparser availability of synchronization signals and reference signals in NR, longer SCell activation time is anticipated in NR than in LTE.
The gNB may alleviate a long SCell activation time by activating the SCell immediately after configuration, i.e. in practice skip the configured-deactivated state, by which the SCell will be ready for scheduling when it is needed. The drawback is that this may lead to increased power consumption on the UE side.
Observation 3: The gNB can alleviate a too long SCell activation time by bypassing the configured-deactivated SCell state and instead immediately activate the SCell upon configuration, whereby the UE is ready for scheduling in the SCell when needed. The drawback is that it may increase the UE power consumption.
From the observations above it should be clear that having as short SCell activation time as possible in NR is in the interest of both network vendors and UE vendors.
One way to reduce the SCell activation time is to trim the time needed for gain setting (using SSB(s) only for gain measurements) when the UE receives the SCell activation command for a known SCell. The NR system is based on that a SMTC period can be up to 160ms. For the system to work, UEs therefore need to be designed with enough dynamic range to cope with the fluctuations in received power levels that may arise over the time span of at least 160ms; otherwise, the UE would never be able to measure on the SSBs and would always be in a state of gain setting.
Observation 4: UEs need to be designed with enough dynamic range to cope with SMTC periods of up to 160ms (the longest SMTC period), to prevent being in a constant state of gain setting.
When an SCell is in configured-deactivated state, the UE is measuring the SCell according to a SCell measurement cycle that is 160ms or longer. The SCell measurement cycle is configured by the gNB. The shortest SCell measurement cycle coincides with the longest SMTC period, hence if the UE has been measuring the known SCell using a measurement cycle of 160ms, there shall be no need for gain setting once the SCell activation command is received.
Observation 5: The shortest SCell measurement cycle corresponds to the longest SMTC period: 160ms. A UE that has been measuring a configured-deactivated SCell according to a 160ms SCell measurement cycle does not need additional time for gain setting when a SCell activation command is received.
This leads us to the following proposal:
Proposal 1: The activation time requirement for activation of known SCell shall not contain dedicated time (SMTC periods) for gain setting when the gNB has configured the UE to measure the SCell with a SCell measurement cycle of 160ms. For this case, N1 = 0 shall be used.
Whether N1 = 0 would be suitable also when longer SCell measurement cycles are applied can be studied further, but it is clear that for SCell measurement cycle of 160ms, no dedicated time for gain setting shall be needed. 
Summary and Conclusions
In this contribution we have made the following observations:
Observation 1: A long SCell activation time has negative impact on both system throughput and end-user throughput, and the impact goes beyond RAN and CN.
Observation 2: Due to sparser availability of synchronization signals and reference signals in NR, longer SCell activation time is anticipated in NR than in LTE.
Observation 3: The gNB can alleviate a too long SCell activation time by bypassing the configured-deactivated SCell state and instead immediately activate the SCell upon configuration, whereby the UE is ready for scheduling in the SCell when needed. The drawback is that it may increase the UE power consumption.
Observation 4: UEs need to be designed with enough dynamic range to cope with SMTC periods of up to 160ms (the longest SMTC period), to prevent being in a constant state of gain setting.
Observation 5: The shortest SCell measurement cycle corresponds to the longest SMTC period: 160ms. A UE that has been measuring a configured-deactivated SCell according to a 160ms SCell measurement cycle does not need additional time for gain setting when a SCell activation command is received.
Based on the observations, the following proposal is made:
Proposal 1: The activation time requirement for activation of known SCell shall not contain dedicated time (SMTC periods) for gain setting when the gNB has configured the UE to measure the SCell with a SCell measurement cycle of 160ms. For this case, N1 = 0 shall be used.
A draft CR that addresses the proposal with respect to how it can be captured in the specification is provided in [2].
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