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1
Introduction
One of the candidate schemes RAN2 is discussing is activating SCell directly at configuration. This obviously brings some impacts to RAN4 work, since so far only PSCell has been allowed to be directly activated, and has different requirements in TS36.133.

In this paper, we discuss the possibilities how to capture the configured SCell activation requirements in TS36.133
2
Activating SCell at configuration
2.1 
Applicability of SCell or PSCell activation requirements to directly activated SCells
The PSCell addition delay requirements are currently specified in sublcause 7.14.2 of TS36.133as shown by below excerpt from v15.0.0 of TS36.133 (highlighting applied for some relevant parts as explained below):
	7.14.2
PSCell Addition Delay Requirement

The requirements in this section shall apply for the UE configured with only PCell.
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell no later than in subframe n+ Tconfig_ PSCell:

Where:

Tconfig_PSCell = 20ms + Tactivation_time + 50ms + TPCell_ DU + TPSCell_ DU
Tactivation_time is the PSCell activation delay. If the PSCell is known, then Tactivation_time is 20ms. If the PSCell is unknown, then Tactivation_time is 30ms provided the PSCell can be successfully detected on the first attempt.
TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20ms if PSCell activation is interrupted by a PCell PRACH preamble transmission, otherwise it is 0.

TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to 30ms.
PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the PSCell configuration command:

-
the UE has sent a valid measurement report for the PSCell being configured and

-
the PSCell being configured remains detectable according to the cell identification conditions specified in section 8.8,

-
PSCell being configured also remains detectable during the PSCell configuration delay according to the cell identification conditions specified in section 8.8.
otherwise it is unknown.The PCell interruption specified in section 7.12 is allowed only during the RRC reconfiguration procedure [2].

The PSCell addition delay specified in this section can be extended if SRS carrier based switching occurs during the PSCell addition procedure.


We note the following:

1. The yellow-highlighted part refers to the processing of the RRC reconfiguration of the PSCell addition

2. The green-highlighted part refers to the actual PSCell activation delay, and can be either 20ms or 30ms.

3. The cyan-highlighted part refers to the delay required to acquire the PSCell SFN (since that is required for being able to determine the random access occasions)
4. The red-highlighted part refers to delays associated with random access towards the PSCell

Since there in most cases is no RA towards SCell, nor is there a need to acquire SFN, only parts 1) and 2) of the delay apply for Scell configured as active, so new requirements are anyway needed.

Observation 1: The PSCell activation delay requirements cannot be directly used for SCell configured as active.

If looking at the existing requirements for SCell activation delay we observe that parts of these requirements would also be applicable for the situation where an SCell would be configured in activated state.

	7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

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.
If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next available uplink reporting resource after receiving the reference signal.

The SCell activation delay specified in this section can be extended with each SRS carrier based switching to any carrier occuring during the SCell activation procedure.

If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 or uplink transmission is interrupted due to SRS carrier based switching then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and 

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCell.


As seen, the requirements in section 7.7.2 will have some relevance for the SCell activation delay if SCell is configured in activated state. I.e. activation delay for SCell configured in activated state would likely re-use part of the activation delay requirements from PSCell and SCell.
Observation 2: Directly activated SCell requirements would be a mix of PSCell and SCell activation requirements.

2.2 
New requirements for SCell configured as activated
As discussed in R2-1713164, the relation between RRC processing time and when the eNB can consider the SCell as activated, as illustrated in Figure 1 below.

[image: image1.emf]UE

eNB

PCell

Candidate

SCell

Measurement Report

SCell Configuration

RRCConnectionReconfiguration

Data Transmission in SCell

RRCConnectionReconfigurationComplete

Scell activation

CSI Report of Scell 

Measurement report 

triggered for candidate SCell

T(n)

T(n+20)

T(m)

T(m+8)

T(m+24)

T(m+34)


Figure 1 SCell configuration and activation

From RAN4 viewpoint, the SCell can be considered as activated as soon as the point of receiving the SCell Configuration in time instance n, until the CSI transmission in UL, there are the following steps:
· n – time when the SCell Configuration in RRCConnectionReconfiguration is sent

· n+20 (i.e. 20 ms RRC processing delay) – time for UE to process the RRCConnectionReconfiguration, apply the contained configuration and reply with RRCConnectionReconfigurationComplete
· m – time when UE receives SCell activation command.
· m -> m+8 – UE processing time for the SCell activation MAC CE, possibly turning on RF, and transmitting ACK. 
· M + 8 – UE performs AGC, fine timing tuning etc., measurements, prepares and initiates transmission of (at earliest) a CSI report. The PUCCH format changes after m+8 to take the activated SCell into account and if there is no valid CQI computed, UE will report OOR value for the CQI.
· m+24 – latest time when 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. 
· After this, the UE can be scheduled in SCell 
As can be seen, should the SCell be directly activated, there are some basic questions to answer when discussing activation delay for an SCell configured in activated state - like when is the SCell considered activated and when does the PUCCH format change? In other words, since there UE no longer receives the MAC CE, how is m related to n, i.e. can the m+8 be part of n+20? And how does the eNB know when the SCell has been successfully activated by the UE?
Successful SCell activation: A key question is, if the SCell is directly in activated state after the RRC reconfiguration, how can the eNB know how soon the configuration that the configuration was successful – i.e. when the UE can be scheduled in the SCell? 
Since the RRC configuration already explicitly activates the SCell, at least some of RRC message processing time would likely be used for speeding up the SCell activation time. The PUCCH format change could happen at n+20, and then SCell could be activated at n+20+x, where the value of x would require further RAN4 evaluations.
The figure 2 below shows an example of the expected procedures for the SCell that is directly activated at configuration.
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Figure 2 Directly activated SCell configuration procedure (showing only the configuration + activation)

Proposal 1: When SCell is configured as activated, the PUCCH format change delay needs to be discussed in RAN4.

Proposal 2: Discuss the UE SCell activation delay for an SCell configured activated.  
Proposal 3: Discuss possible delay values for x in RAN4 and whether it would be possible in some cases that x=0.

3
Conclusions
In this paper, we have discussed the possibilities how to capture the configured SCell activation requirements for an SCell configured in activated state.
Observation 1: The PSCell activation delay requirements cannot be directly used for SCell configured as active.

Observation 2: Directly activated SCell requirements would be a mix of PSCell and SCell activation requirements.

Proposal 1: When SCell is configured as activated, the PUCCH format change delay needs to be discussed in RAN4.

Proposal 2: Discuss the UE SCell activation delay for an SCell configured activated.  

Proposal 3: Discuss possible delay values for x in RAN4 and whether it would be possible in some cases that x=0.
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