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1 Introduction
After the RAN2#85bis meeting a LS was sent to RAN4 on Activation/deactivation for Dual connectivity [1]. The purpose of the LS is to inform RAN4 on agreements in RAN2, and to ask RAN4 to come back in case significant issues are identified. 

The following information is provided in the LS:

	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. 



and the following action is requested:

	RAN2 respectfully ask RAN4 to take above agreements into account. RAN2 also asks RAN4 to inform them back in case RAN4 finds any significant issue related to activation/deactivation  


In this contribution we provide our view on the information provided by RAN2.
2 Analysis

In dual connectivity the UE will be connected to two eNodeBs simultaneously; MeNB and SeNB. Each of them may have one or more associated SCells which may be configured for DL, or DL and UL CA operation. The SCells are time-aligned to the MeNB and SeNB, respectively, but the MeNB and SeNB may or may not be time aligned with respect to frame timing and/or SFN.

RAN2 Agreement 1: 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.

It is our understanding that the configuration and simultaneous activation, as well as release (hence deactivation), of Special SCell belonging to SeNB is done by MeNB, and hence that the statement from RAN2 shall only refer to SCells associated with MCG and SCG, respectively. Hence, for example, the MeNB configures and activate the Special SCell but not any of the ordinary SCells in the SCG. Similarly the MeNB deactivates and releases the Special SCell but not any of the ordinary SCells in the SCG. 
Proposal 1: We suggest that RAN4 asks RAN2 to confirm our understanding on that MeNB is configuring and releasing the Special SCell.
RAN2 Agreement 2: Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 
We do not see any issue with the Special SCell starting in activated state, but it shall be noted that the activation time may be considerable longer than currently assumed for legacy CA. The fact that the Special SCell goes directly into activated state upon configuration means that the UE might not have had a chance to identify it before the activation, hence the activation might be blind. Moreover, as suggested by RAN2 [2] the UE will also have to acquire SFN timing difference to MeNB by reading MIB from the Special SCell as part of the activation procedure, for purpose of aligning e.g. DRX cycle offset and measurement gap offset between MeNB and SeNB. Acquiring SFN adds an extra 50ms to the activation time (see our analysis in [3]) both for regular and blind activation of the Special SCell.
For legacy CA the activation times are 24 and 34ms for regular and blind activation, respectively; [4] section 7.7. For those number to apply it is assumed that the SCell has already been configured by the network via RRC Connection Reconfiguration message ([5] section 5.3.5) when the MAC control element activating the cell is received ([6] section 5.13). Hence for simultaneous configuration and activation also the RRC procedure delay needs to be taken into account – often 15ms is assumed for such delay.

Blind activation in legacy CA can make use of that it is known that the maximum time difference between any two cells being aggregated shall be within 30.72ms ([7] annex J.1). Hence the UE only has to assume that the cell to be detected is misaligned by at most half an OFDM symbol, which significantly improves and speeds up the cell detection. In case of unsynchronized MeNB and SeNB both with respect to SFN and frame timing, the UE cannot make such assumption, and the cell detection will be similar to cell detection time for blind handover, which under favourable signal conditions is specified to 80ms ([4] section 5.1). 
To summarize, we see the following tentative detection times in case MeNB and SeNB are operating asynchronously with respect to frame timing.

Configuration and simultaneous activation of detected and reported Special SCell:

· RRC procedure delay: 15ms,

· Legacy CA activation time: 24ms,

· SFN acquisition: 50ms,

thus in total about 89ms for the regular case.
Configuration and blind activation of Special SCell:

· RRC procedure delay: 15ms,
· Reconfiguring RF, finding and setting initial gain: 10ms,
· Cell detection: 80ms,
· Fine-tuning of timing: 15ms,
· SFN acquisition: 50ms,
· CSI etc: 10ms,

hence in total about 180 ms for the blind activation case.

In case MeNB and SeNB are operating synchronously with respect to frame timing (but not necessarily with respect to SFN), we foresee the following activation times.
Configuration and simultaneous activation of detected and reported Special SCell:
· RRC procedure delay: 15ms,

· Legacy CA activation time: 24ms,

· SFN acquisition: 50ms,
thus in total about 89ms.

Configuration and blind activation of Special SCell:
· RRC procedure delay: 15ms,

· Legacy CA blind activation time: 34ms,

· SFN acquisition: 50ms,

Thus in total about 99ms.

Additionally, it shall be noted that for single RFIC implementation and synchronous operation of MeNB and SeNB with respect to frame timing, the MeNB will have to be interrupted similar to how it is for legacy CA, i.e., 5ms in case MeNB and SeNB are intra-band, and 1ms for inter-band dual connectivity. In case of asynchronous operation, the interruption has to be increase by 1ms, i.e. 6 and 2ms, respectively. The rationale is that if the frame timing is shifted by one slot, it effectively reduces the usable interruption time for the SeNB to 4ms if not extended.
RAN2 Agreement 3: Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 
Here our understanding is that similar to legacy CA, there will be an interruption of all active carriers in MCG and SCG when a SCC/SCell is configured, activated, deactivated or released. For synchronous operation of MeNB and SeNB the interruption shall be the same as in legacy CA, with the difference that both MeNB and SeNB will see interruptions they are not aware of, since SCells are handled autonomously in MCG and SCG, respectively.
Proposal 2: We propose that RAN4 aligns on the latency and interruption needed for configuration, activation, deactivation and release of SCells in dual connectivity. Further, once an agreement has been reached, RAN4 provides this information to RAN2 for consideration when defining procedures and behaviour associated with dual connectivity.
3 Summary and Conclusion 
We have analysed the information provided by RAN2 on Activation/deactivation for Dual connectivity [1]. We do not see any particular issues, but it shall be noted that activation times of Special SCell will be longer than current legacy CA activation time for SCell. Moreover the interruption time of active carriers in MCG and SCG will be longer than the interruption times in legacy CA in case MeNB and SeNB are operating asynchronously with respect to frame timing alignment (regardless of whether SFN aligned or not). To summarize our initial findings:
For MeNB and SeNB known by UE to operate synchronously with respect to frame timing:

· Configuration and simultaneous activation of SCell will take about 89ms when the Special SCell has been detected already, and 99ms in case of it is a blind activation

· SCell activation within MCG and SCG will be same as for legacy CA, both with respect to latency and interruptions of active carriers, but MeNB and SeNB will see unexplained interruptions when the other eNB configures, activates, deactivates or reconfigures an SCell.

For MeNB and SeNB operating asynchronously with respect to frame timing:  

· Configuration and simultaneous activation of SCell will take about 89ms when the Special SCell has been detected already, and 180ms in case of it is a blind activation

· SCell activation within MCG and SCG will be same as legacy CA, but the interruption of active carriers will be extended by 1ms to cater for the misalignment between MeNB and SeNB. Both MeNB and SeNB will see unexplained interruptions when the other eNB configures, activates, deactivates or reconfigures an SCell.

Further we have the following proposals to be addressed by RAN4 in following meetings:
Proposal 1: We suggest that RAN4 asks RAN2 to confirm our understanding on that MeNB is configuring and releasing the Special SCell.

Proposal 2: We propose that RAN4 aligns on the latency and interruption needed for configuration, activation, deactivation and release of SCells in dual connectivity. Further, once an agreement has been reached, RAN4 provides this information to RAN2 for consideration when defining procedures and behaviour associated with dual connectivity.
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