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1.  Introduction
At last RAN1 meeting, the candidates for the new L1 procedure for activated SCell to further reduce the transition time were discussed, e.g. [1]-[8] and the followings conclusions were achieved.
Conclusions:

· Candidates for the new L1 procedure for activated SCell to further reduce the transition time includes at least followings
· Information on what UE can assume about the cell transmission is indicated to the UE

· Candidates for the indicator are

· DCI message

· Reference signal

· Active time within the DRX procedure 

· Enhanced CA activation/deactivation  command

· For the DCI message and reference signal candidates 

· Down-select whether the indication is sent on the serving SCell operating on/off, on the PCell 

· Down-select the value of the delay between the indicator and its corresponding first on subframe, within the range of 0 to 4 ms

· Define the number of consecutive on subframes associated with the indicator

· FFS: Whether the number of on subframes can be signaled with the indicator

· Maximum number of consecutive off subframes is less than periodicity of configured signals such as DRS or CSI-RS.

· For candidates based on active time within the DRX procedure

· Define whether there should be a separate DRX configuration for the serving cell operating on/off different from the DRX configuration on other serving cells not operating on/off

· Down-select timers related to DRX configuration to support on/off

· For off subframes, UE assumes that the cell transmits a discovery signal in some of the off subframes.
In this contribution, our views on the candidate solutions for the new L1 procedure for activated SCell operating on/off are provided.
2. Candidates for the new L1 procedure for activated Scell operating on/off
· DCI message
If UE is capable of carrier aggregation, SCell activation/deactivation based procedure can be used for small cell on/off. Small cell can be activated/deactivated with MAC control signalling. The transition time 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 explicitly, i.e., (e)PDCCH. The transition time can be reduced to 4ms or even less. The on/off signaling can be broadcast to all UEs. To reduce the standardization impact, the existing DCI format can be reused as on/off indicator with newly introduced RNTI. Basically, the on/off signaling can be transmitted in any DL subframe. In case DRX is configured for the purpose of UE battery saving, the UE is expected to receive the on/off signaling during active time, e.g., onDuration timer is running. 
· Reference signal
In the above solution, UE can be informed of the on/off state transition explicitly. In the other manner, the on/off state transition of activated SCell operating on/off can be detected by UE implicitly, e.g., by detecting reference signal blindly. For example, UE blindly detects the on/off state of the SCell in any subframe by trying to detect the CRS which is transmitted in every subframe except MBSFN subframes. UE will assume the SCell is turned on as long as it detect CRS successfully, while assume the SCell is in off state otherwise. From network point of view, no standardization effort is needed. One issue for implicit solution is that for on/off state transition indicator, reliability is essential to the performance gain brought by on/off operation. The reliability of implicit solution via blind decoding needs to be verified. Another issue is UE battery. Since UE does not know when the SCell shall be turned on, UE need to detect the reference signal on the SCell in every subframe which will have impact on UE battery consumption.
· Active time within the DRX procedure 
DRX is configured for the purpose of UE battery saving when no service is provided. The SCell on/off operation can possibly be realized by DRX procedure. When DRX is configured, for the period UE in active time, UE can assume eNB in on state and the normal signals such as PSS/SSS, CRS, and CSI-RS are expected to be transmitted; for the period UE in sleep time, UE can assume eNB in off state and DRS is expected to be transmitted. In current specification for DRX, the same DRX configuration is applied for all serving cells. It is not efficient for the SCell operating on/off by reusing the same principle as Rel-11 since the PCell is not expected to support the same on/off operation as the SCell. A separate DRX configuration for the serving cell operating on/off is desired. Moreover, RRC signaling is used to configure the relevant timers which seems not appropriate for transition time reduction. In order to support fast on/off operation, enhanced DRX operation for the activated SCell operating on/off should be studied which may have impact on specifications.
The comparisons of the above three candidate solutions are summarized in the following table.
Table I. Comparison of candidate solutions for L1 procedure for activated SCell operating on/off
	Candidate solutions
	DCI message
	Reference signal
	Active time within the DRX procedure



	Transition time
	4ms or less
	one or several ms
	Tens of ms

	Reliability
	High
	Low/Medium
	High

	UE complexity
	Low
	Medium
	Medium

	UE battery consumption
	Low
	Medium/High
	Low

	Standardization impact
	Low/Medium
	Low
	Medium


Based on the above discussion, we slightly prefer DCI-based L1 procedure for activated SCell operating on/off.

Proposal 1: DCI-based L1 procedure is specified for activated SCell operating on/off.
As discussed above, the transition time can be further reduced for activated SCell if UE can be informed of the on/off state transition via L1 control signaling explicitly, i.e., (e)PDCCH. The on/off signaling can be broadcast to all UEs. The on/off signaling can be transmitted in common search space on PCell. In current specification, common search space only exists on PCell for carrier aggregation. If on/off signaling can be transmitted on SCell, common search space on SCell need to be introduced or eNB needs to inform the on/off state to each UE through UE-specific signaling which results in a large amount of signaling overhead. Furthermore, if on/off signaling is transmitted on SCell, since UE does not know when the SCell shall be turned on, UE needs to detect the possible on/off signaling on the SCell in every subframe which will cause large UE battery consumption. Thus, it is reasonable that the on/off signaling should be sent on the PCell.
Proposal 2: For DCI-based L1 procedure, the on/off signaling should be sent on the PCell.
3. Conclusions
In this contribution, candidate solutions for activated SCell operating on/off are compared in multiple aspects including transition time, reliability, UE complexity, UE battery consumption and standardization impact. We also provide our views on DCI-based L1 procedure and have following proposals:
Proposal 1: DCI-based L1 procedure is specified for activated SCell operating on/off.

Proposal 2: For DCI-based L1 procedure, the on/off signaling should be sent on the PCell.
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