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1. Introduction
In the last RAN4 meeting, a LS [1] is received from RAN2, it said:
RAN2 discussed activation/deactivation for Dual connectivity and made the following agreements:

· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.

· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 

· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 

Based on the LS, this document discusses the requirements for special SCell operation.
2. Discussion
From RAN2 decisions of “Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11.”, current requirements related to SCell can be reused in dual connectivity scenario, except for Special SCell.
From “Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated”, the special SCell is added and activated at the same time when RRC signal was received in PCell, RRCConnectionReconfiguration. According to previous discussions and decision about SCell operation, the processing delay for SCell addition RRC connection reconfiguration is extended from 15ms to 20ms to include the possible interruption time for RF retuning, specified in 36.331 as following: 
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC connection re-configuration (radio resource configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


The special SCell activation process is different from normal SCell activation process. It is triggered by RRC signal of RRCConnectionReconfiguration, not by MAC-CE commend. The start of special SCell activation should be at the subframe of received RRC signal of RRCConnectionReconfiguration, subframe n. The requirements of activation delay for special SCell can be modified based on current requirements for Scell activation, i.e. deleting 4ms for decoding MAC comment time and 5ms for RF retuning time from current time delay, and adding 20ms for RRC processing time. The PCell interruption is not allowed after n+20.
It is not decided yet in RAN2 whether the PCell would indicate the SFN offset between Pcell and Special Scell in the RRC signal. If PCell doesn’t indicate the SFN offset, the UE need 50ms to read SFN of SeNB according to reference [3] if SFN of SeNB is needed. 
If the SeNB is asynchronous with MeNB, we agree that 80ms should be added in the delay requirement for UE to search the special SCell specified as in [3]. At the same time, 10ms for UE timing with unknown SCell should be deleted in the n+34ms delay requirement.

Based on above considerations, it is proposed the activation delay requirements for special SCell are summarized as following:
When the SeNB is synchronous with MeNB:
· For known special SCell:

Activation delay = 20ms + (24ms – 4ms – 5ms) + 50ms = 85ms

· For unknown special SCell:
Activation delay = 20ms + (34ms – 4ms – 5ms) + 50ms = 95ms

When the SeNB is asynchronous with MeNB:

· For known special SCell:

Activation delay = 20ms + (24ms – 4ms – 5ms) + 50ms = 85ms

· For unknown special SCell:
Activation delay = 20ms + (34ms – 4ms – 5ms – 10ms) + 80ms + 50ms = 165ms

A new section 7.7a is proposed to be added in 36.133 to specify requirements for special SCell addition and activation as in the annex.

We think the current interruption requirements for SCell addition/release in section 7.8 can be applied for special SCell addition/release. The section 7.8 may be modified as in the annex.
3. Conclusion
The document discussed the requirements for special SCell addition and activation. The following proposals are presented:
Proposal 1: The addition and activation delay requirements for special SCell are specified as 85ms for known special SCell, 95ms for unknown special SCell when the SeNB is synchronous with MeNB, 165ms for unknown special SCell when the SeNB is asynchronous with MeNB from UE receiving RRC signal for special SCell addition in subframe n.
Proposal 2: A new section 7.7a is proposed to be added in 36.133 to specify requirements for special SCell addition and activation.

Proposal 3: Modifying section 7.8 to apply for special SCell addition and release.
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5. Annex

7.7a
Special SCell Addition and Activation Delay

7.7a.1

Introduction

This section defines requirements for the delay within which the UE shall be able to add and activate a special SCell in E-UTRA carrier aggregation for dual connectivity. The requirements are applicable to an E-UTRA carrier aggregation capable UE supporting dual connectivity. The requirements shall apply for both E-UTRA FDD and TDD.

7.7a.2

Requirement

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

Upon receiving RRC signal imply special SCell addition, RRCConnectionReconfiguration, 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 special SCell being added no later than in subframe n+85 provided the following conditions are met for the special SCell:
- 
If the cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.1.2.2.1 or 8.1.2.2.2, or Tidentify_inter defined in clause 8.1.2.3.1 or 8.1.2.3.2, becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again before the reception of the special SCell addition RRC command.
-
The UE has sent a valid measurement report for the Cell being added
and

-
The cell being added also remains detectable during the special SCell activation delay according to the cell identification conditions specified in section 8.1.2.2.1, 8.1.2.2.2, 8.1.2.3.1, or 8.1.2.3.2.
Otherwise upon receiving the special SCell addition signal 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 special SCell being activated no later than in subframe n+95 in case MeNB and SeNB are operating synchronously with respect to frame timing, in subframe n+165 in case MeNB and SeNB are operating asynchronously with respect to frame timing, provided the special 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 special SCell on the next available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSI in subframe n+85, n+95 or n+165 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 7.7a are met over the entire special SCell activation delay and 
-
the conditions for CQI reporting defined in Section 7.2.3 [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 a SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8 shall not occur after subframe n+20.

Starting from subframe n+20 and until the UE has completed the special SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE is configured to report the CQI in special SCell.

7.8
Interruptions with Carrier Aggregation
7.8.1
Introduction

This section contains the requirements related to the interruptions on PCell that are allowed for a E-UTRA CA capable UE when its SCell is configured, deconfigured, activated or deactivated, or when its special SCell is configured or deconfigured for a E-UTRA CA capable UE supporting dual connectivity.
Note:
interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
Editor’s Note:
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [36.321] for SCell activation/deactivation command. How to specify this is FFS.

7.8.2
Requirements

7.8.2.1
Interruptions at SCell addition/release for intra-band CA

When an intra-band SCell or special SCell is added or released as defined in [2] the UE is allowed an interruption of up to 5 subframes on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
7.8.2.2
Interruptions at SCell addition/release for inter-band CA
When an inter-band SCell or special SCell is added or released as defined in [2] the UE that requires interrupt is allowed an interruption of up to [1] subframe on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
7.8.2.3
Interruptions at SCell activation/deactivation for intra-band CA

When an intra-band SCell is activated or deactivated as defined in [2] the UE is allowed an interruption of up to 5 subframes on PCell during the activation/deactivation procedure [2] delay - defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
7.8.2.4
Interruptions at SCell activation/deactivation for inter-band CA
When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interrupt is allowed an interruption of up to [1] subframe on PCell during the activation/deactivation procedure [2] - defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
7.8.2.5
Interruptions during measurements on SCC for intra-band CA

PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell[2]is 640ms or longer. Each interruption shall not exceed 5 subframes.
7.8.2.6
Interruptions during measurements on SCC for inter-band CA

PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell[2]is 640ms or longer. Each interruption shall not exceed 1 subframe.
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