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1. Introduction

At the last RAN Plenary meeting in Sophia Antipolis, France it was agreed [1] to spend at most one more time unit in RAN1 on discussing open issues of new L1 procedures for activated SCells operating on/off that further reduce transition time and, if no consensus can be reached on a complete solution during this limited time, to not introduce new L1 procedures for activated SCell operating on/off in Release 12. 
In parallel, RAN1 agreed the following during email discussion [77-08] on small cell on/off transition time reduction regarding UE expectations on what signals are transmitted when an SCell is deactivated and DRS are configured: 
	· If a UE is configured with DRS based measurement for a serving SCell that is deactivated, the UE shall not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, except for DRS transmissions until the subframe wherein the activation command is received at the UE.

· FFS MBMS on this SCell.

· FFS further reduction of CRS in an activated SCell.




Moreover, a document summarizing all proposals for transition time reduction was agreed in [2] and the following observations were captured for solutions targeting transition time reduction for an activated SCell:
· The number of subframes of CRS needed before decoding the first (E)PDCCH/PDSCH needs further study.

· For fine time and frequency tracking, a periodicity of CRS in one subframe in a 5ms interval was considered sufficient. Further reductions in periodicity may be possible for small cells. Specific values are FFS.
In this document, we present our views on remaining open issues regarding new L1 procedures for activated SCells operating on/off.
2. Open Issues for New L1 Procedures for Activated SCells Operating On/Off
The proposals for transition time reduction in [2] can be summarized by three time scales: 
· Subframe-level on/off

· Multiple-subframe-level on-off by means of a periodic indicator

· CA activation/deactivation on/off by means of an aperiodic indicator

Since it was agreed that if a UE is configured with DRS based measurements for a deactivated serving SCell, except for DRS transmissions it shall not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, the remaining questions pertain to what the UE shall assume for a serving SCell after the activation command is received at the UE.  More precisely, for the purpose of on/off indication and fine time and frequency tracking, it needs to be agreed what the UE assumption is regarding the transmission of CRS, (E)PDCCH, and CSI-RS on activated SCells. In that regard, the only proposed scheme for small cell on/off transition time reduction that fully addresses the open issues is on/off based on existing CA activation/deactivation procedures. In terms of UE assumptions, when the serving cell is activated, Release 11 procedures apply irrespective of the DRX status of the UE. On the other hand, when the serving cell is deactivated, the agreement from email discussion [77-08] applies with the addition that the UE applies Release 11 procedures starting from the subframe in which the activation command is received. The UE can assume that any downlink subframe (or the DwPTS region of a special subframe) with any signal in it follows Rel. 11 waveforms. 
Observation 1: The only proposed scheme for small cell on/off transition time reduction that fully addresses the open issues is on/off based on existing CA activation/deactivation procedures.
Proposal 1: When the serving cell is activated, Release 11 procedures apply irrespective of the DRX status of the UE. When the serving cell is deactivated, the agreement from email discussion [77-08] applies with the addition that the UE applies Release 11 procedures starting from the subframe in which the activation command is received. The UE can assume that any downlink subframe (or the DwPTS region of a special subframe) with any signal in it follows Rel. 11 waveforms.
Although there have been proposals to use DRS for tracking purposes, it should be noted that currently RAN1 has no guidance on applicable periodicities for CRS transmissions in the scope of small cell enhancements. Hence, regardless of whether periodic CRS or high-frequency DRS transmissions would be used for tracking in schemes that are not based on CA activation/deactivation procedures, this would either require RAN4 studies to find suitable periodicities for small cells with low user mobility, or, alternatively, the energy savings and interference reduction observed in the study item would be diminished by adopting periodicities that are known to work but have been derived in the scope of TDD or NCT studies for standalone macro cells supporting high-speed UEs. 
Observation 2: Regardless of whether periodic CRS or high-frequency DRS transmissions would be used for tracking in schemes that are not based on CA activation/deactivation procedures, this would either require RAN4 studies to find suitable periodicities for small cells with low user mobility, or, alternatively, the energy savings and interference reduction observed in the study item would be diminished by adopting periodicities that are known to work but have been derived in the scope of TDD or NCT studies for standalone macro cells supporting high-speed UEs.
Since small cell on/off was solely studied in the scope of small cells any proposed technique should be tailored towards and harness gains from the low frequency-selective and time-selective nature of the fading channels. Given the time line given by RAN Plenary, it thus seems unreasonable to agree on L1 signaling schemes for on/off indication where fine time and frequency tracking is for further study or based on TDD performance requirements for macro cells. 
Proposal 2: Further reduction of CRS in an activated SCell is not adopted in Release 12. 

Lastly, to address the second FFS from the agreement of the email discussion, our preference is to not adopt MBMS on an SCell that operates on/off simply because this is the last meeting for Release 12 small cell enhancements and such operation of MBMS with SCell activation/deactivation has not yet been previously discussed. 
Proposal 3: MBMS on an SCell that operates on/off is not adopted in Release 12.

3. Conclusion

In this document, we present our views on remaining open issues regarding new L1 procedures for activated SCells operating on/off. We make the following observations and proposals:
Observation 1: The only proposed scheme for small cell on/off transition time reduction that fully addresses the open issues is on/off based on existing CA activation/deactivation procedures.
Observation 2: Regardless of whether periodic CRS or high-frequency DRS transmissions would be used for tracking in schemes that are not based on CA activation/deactivation procedures, this would either require RAN4 studies to find suitable periodicities for small cells with low user mobility, or, alternatively, the energy savings and interference reduction observed in the study item would be diminished by adopting periodicities that are known to work but have been derived in the scope of TDD or NCT studies for standalone macro cells supporting high-speed UEs.

Proposal 1: When the serving cell is activated, Release 11 procedures apply irrespective of the DRX status of the UE. When the serving cell is deactivated, the agreement from email discussion [77-08] applies with the addition that the UE applies Release 11 procedures starting from the subframe in which the activation command is received. The UE can assume that any downlink subframe (or the DwPTS region of a special subframe) with any signal in it follows Rel. 11 waveforms.

Proposal 2: Further reduction of CRS in an activated SCell is not adopted in Release 12. 

Proposal 3: MBMS on an SCell that operates on/off is not adopted in Release 12.
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