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1.  Introduction
A work item “Small cell enhancements - Physical layer aspects” was approved at RAN#62 [1]. The work item is to specify the mechanisms for small cell enhancements in physical layer, to improve the spectrum efficiency for the UEs experiencing high geometry or low frequency-selective and time-selective fading channel, and to ensure the efficient operation of networks with small cell layers composed of small cell clusters, taking into account of the study documented in 36.872 [2]. 
At last RAN1 meeting, the potential solutions for small cell on/off transition time reduction were discussed in [3]-[7] and the followings were agreed,
· Agreements:

· No new idle mode UE behavior in Rel-12 small cell enh. WI

· For intra-/inter-freq. RRM measurement, at least DRS-based RSRP measurements are supported
· For RRM measurements, support DRS-based RSRQ-like measurements

· Details are FFS
· Followings are open issues of small cell on/off and discovery to reduce the transition time

· How to support DRS-based RSRQ-like measurements

· Potential RAN2 impacts to use the DRS-based measurements in handover, and carrier aggregation activation/deactivation, and dual connectivity procedure (being defined in RAN2)

· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time

· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 

· Whether DRS can be transmitted when cell is on

· Under what condition(s) UE measurements are based on DRS, and/or CRS

· Whether (and how) cell On/Off states explicitly informed to UE

· Which other signal(s) the UE can assume are transmitted in addition to PSS for enhanced cell discovery

· Details of network assistance/information provided to UEs for performing enhanced cell discovery

· Other aspects related small cell on/off and discovery include RLM, DRX are FFS

In this contribution, we present our further views on the enhanced procedure for activated SCell operating on/off.
2. Enhanced procedures for activated Scell operating on/off
If UE is capable of carrier aggregation, SCell activation/deactivation based procedure can be used for small cell on/off. In this case, ideal backhaul between Pcell and Scell is assumed. Small cell can be configured as Scell and Pcell can configure the pattern of DRS transmission for a small cell. With DRS transmission in small cell in dormant mode, UE can perform DRS-based RRM measurement on the small cell. PCell can make a quick decision on whether to activate a dormant small cell or not based on the measurement report from UEs. Small cell can be activated/deactivated with MAC control signalling. The latency to activate/deactivate a small cell is around 20~30ms. The transition time can be further reduced for activated SCell if UE can be informed the on/off state transition via L1 control signaling, i.e., (e)PDCCH. The latency can be less than 10ms. For SCell activation/deactivation based procedure or further enhanced L1 procedure for activated SCell operating on/off, it requires that all UEs need to have the capability of carrier aggregation. If non-CA capable UE is connected to the small cell, the transition time is dominated by the non-CA capable UE, e.g. via handover procedure. One possible solution is that the non-CA capable UE is precluded to access the small cell in such case. 
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Figure 1 : Illustration of enhanced procedure for activated SCell operating on/off
The flowchart of enhanced procedure for activated SCell operating on/off is illustrated in Fig.1. In the above figure, from UE point of view, it is assumed that the small cell is configured and activated. 
In step 1: PCell configures the DRS pattern of SCell, e.g., timing and DRS periodicity.
In step 2: PCell inform the DRS pattern of SCell to UE through RRC signaling. This information can assist UE to detect DRS.
In step 3: Scell transmits DRS according to the configuration by PCell.

In step 4: PCell configures the measurement object for UE based on DRS.
In step 5: UE performs DRS based on RRM measurements on SCell with the assistance from PCell.
In step 6: UE reports the DRS based measurements results to PCell.

In step 7: After receiving the measurement report, PCell sends the signaling to SCell to turn on SCell.
In step 8: PCell inform UE that SCell has been turned on through (e)PDCCH.
In step 9: SCell transmit regular PSS/SSS/CRS/PBCH and may also transmit DRS.
In step 10: UE performs RACH procedure to acquire UL synchronization with SCell, which is similar with Rel-11 CA.
In step 11: UE can make data transmission with SCell.
In step 12: If small cell needs to be turned off, PCell inform UE that SCell shall be turned off through (e)PDCH.

In step 13: PCell sends the signaling to SCell to turn off SCell.

In step 14: Scell transmits DRS according to the configuration by PCell.

Proposal 1: the procedure illustrated in Fig.1 can be considered as the enhanced procedure for activated SCell operating on/off.
Proposal 2: UE can acquire DRS pattern of SCell from PCell, e.g., timing and DRS periodicity.
Proposal 3: PCell informs on-to-off and off-to-on transition of SCell via (e)PDCCH.
3. Conclusions
In this contribution, we provided our further views on enhanced procedure for activated SCell operating on/off and have the following proposals:
Proposal 1: the procedure illustrated in Fig.1 can be considered as the enhanced procedure for activated SCell operating on/off.
Proposal 2: UE can acquire DRS pattern of SCell from PCell, e.g., timing and DRS periodicity.
Proposal 3: PCell informs on-to-off and off-to-on transition of SCell via (e)PDCCH.
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