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1 Introduction

RAN1 has sent LS [1] for the small cell on/off mechanism. This paper discussed its impacts on Dual Connectivity.
2 Discussion


[image: image1.emf]pSCell

sSCell

PCell

SCell

MCG SCG

pSCell

sSCell

ON OFF


Figure 1 ON/OFF, CA, and DC

When SeNB supports the on/off mechanism, it can dynamically switch the state of any cell under its control regardless of whether the cell is configured as pSCell or sSCell to any UE.
If a cell is ON and configured as sSCell, SeNB can activate it according traffic, the same behavior as CA operation. If a cell is OFF and configured as sSCell, SeNB shall not activate the cell since there is no point to wake up the UE. Furthermore, it is proposed that SeNB shall deactivate the sSCell when the cell is turned OFF since there is no point for the UE to monitor PDCCH anymore. In general, current deactivation procedure (explicit and implicit) is applicable for sSCell control.
Proposal 1:
SeNB can activate corresponding sSCell only when it is ON.

Proposal 2:
SeNB shall deactivate corresponding sSCell when it is OFF.

For pSCell, there is no modeling for “deactivation” since so far it is always activated. However, a pSCell can also be switched off and a sensible UE behavior is to stop monitoring PDCCH for power saving. It is proposed that the pSCell is modeled as “deactivated”. 

Proposal 3:
UE shall stop monitoring corresponding pSCell when it is OFF. When pSCell is OFF, it is modeled as deactivated.
Then, there is a need to have a mechanism to deactivation the pSCell. It is proposed to use the procedure of cell activation and deactivation for SCell specified in 5.13 of [2] as the baseline for pSCell activation/deactivation. 

For the activation, following actions shall be applied to the pSCell

· SRS transmissions on the pSCell

· HARQ feedback transmission on the pSCell

· SR transmission on the pSCell

· CQI/PMI/RI/PTI transmission on the pSCell
· PDCCH monitoring on the pSCell

For the deactivation, following actions shall be applied to the pSCell

· Flush all HARQ buffers associated with the pSCell
· Not transmit SRS on the pSCell
· Not transmit HARQ feedback transmission on the pSCell

· Not transmit CQI/PMI/RI/PTI on the pSCell
· Not transmit on UL-SCH on the pSCell
· Not monitor the PDCCH on the pSCell
· FFS further R1 action
For RACH and SR, considering there could be SCG bearer, we think it should be possible for UE to transmit to a deactivated pSCell.
Proposal 4:
UE shall apply the listed actions when pSCell is activated/deactivated.
Proposal 5:
UE can transmit RACH and SR when pSCell is deactivated.
On the failure reporting, it was agreed that UE shall inform MeNB of random access failure associated with an SCG cell at least for the pSCell [3]. With small cell on/off mechanism, we think UE shall inform MeNB only when the pSCell is activated.
Proposal 6:
UE shall inform MeNB of random access failure for the pScell when it is activated.
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Figure 2 pSCell state and UE state
Figure 2 illustrates our modeling for the pSCell and UE state. In principle, pSCell activation/deactivation state should match the ON/OFF of the cell, with the exception that an ON pSCell can be deactivated for a UE when the UE has no traffic. 
From RAN1’s discussion, the on/off switch is quite fast. The transition time, which is defined as the data arrival at small cell buffer to first DL scheduling, should be =< 10 ms, such fast switch is achieved by frequent DRS (~100ms) to make it always a warm start.  For activation/deactivation signaling, there are several alternatives:
1) SeNB activate/deactivate pSCell directly
It is possible to reuse reserved bit in Activation/Deactivation MAC Control Element to deactivate the pSCell. However, if the SeNB also wants to be able to activate the pSCell, new mechanism is needed to wake up UE for PDCCH monitoring on deactivated pSCell. 
Furthermore, our understanding is RAN1 is still discussing a new L1 procedure for on/off operation to further reduce transition time as compared to L2 MAC CE. So, it is proposed that R2 wait for further R1 LS.
2) SeNB activate/deactivate pSCell through MeNB

Due to the delay on X2, this alternative cannot achieve fast switch. Furthermore, R2 has agreed that cross eNB activation/deactivation command is not needed.
3) UE autonomously activate/deactivate pSCell
If UE monitors pSCell frequent enough, it is possible for the UE to detect the pSCell state and activate/deactivate pSCell on its own. However, frequent monitoring consumes power and does not seem to justify the gain for this case. Furthermore, the reliability is an issue, since UE would stay in ambiguous period longer and cause network scheduling problem.
Proposal 7:
To meet the fast switch requirement, it is proposed that SeNB activate/deactivate pSCell directly. Wait for RAN1 decision on the new L1 procedure. 

3 Conclusion
 For small cell on/off mechanism, it is proposed to discuss and agree on following proposals:
Proposal 1:
SeNB can activate corresponding sSCell only when it is ON.

Proposal 2:
SeNB shall deactivate corresponding sSCell when it is OFF.

Proposal 3:
UE shall stop monitoring corresponding pSCell when it is OFF. When pSCell is OFF, it is modeled as deactivated.
Proposal 4:
UE shall apply the listed actions when pSCell is activated/deactivated.

For the activation, following actions shall be applied to the pSCell

· SRS transmissions on the pSCell

· HARQ feedback transmission on the pSCell

· SR transmission on the pSCell

· CQI/PMI/RI/PTI transmission on the pSCell
· PDCCH monitoring on the pSCell

For the deactivation, following actions shall be applied to the pSCell

· Flush all HARQ buffers associated with the pSCell

· Not transmit SRS on the pSCell
· Not transmit HARQ feedback transmission on the pSCell

· Not transmit CQI/PMI/RI/PTI on the pSCell
· Not transmit on UL-SCH on the pSCell
· Not monitor the PDCCH on the pSCell

FFS further R1 action
Proposal 5:
UE can transmit RACH and SR when pSCell is deactivated.

Proposal 6:
UE shall inform MeNB of random access failure for the pScell when it is activated.
Proposal 7:
To meet the fast switch requirement, it is proposed that SeNB activate/deactivate pSCell directly. Wait for RAN1 decision on the new L1 procedure. 
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