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Discussion and Decision

1. Introduction
RAN#62 agreed small cell enhancements – physical layer work item with small cell on/off and discovery as one of the topics whereby RAN2 is tasked to define RRM measurements and RRC signalling. In this context, RAN2 received LS from RAN1 during last meeting informing the progress on this topic in RAN1 [1].  
In this contribution we try to understand RAN1 progress and its possible impacts on RAN2. 
2. Discussion
Idle mode UEs 
RAN1 agreed that no enhancements will be done for idle mode UEs as part of this work item. As a consequence, idle mode UE may not camp if legacy information/signals are not available from such a cell. This would also imply that RAN2 should also not work on idle mode UEs
Proposal 1: RAN2 shall not enhance idle mode procedure within the scope of small cell enhancements on/off and discovery work. 

Discovery procedure
RAN1 has agreed that Rel-12 discovery procedure is configured for RRC_Connected UEs. Below is our understanding about what is included in RAN1 discovery procedure
1. UE synchronises to target cell. 
The UE may already be synchronised if Scell is activated and Scell is turned on/off in between the subframes. UE is also synchronised if Scell timing is synchronised with Pcell. If UE is not synchronised then UE will monitor enhanced synchronisation signals to synchronise. UE should be aware of the timing related information if RAN1 agrees to the need of network assistance to provide such information to the UE. 
Observation 1: RAN2 may need to specify the timing of synchronisation signals if RAN1 agrees for network assistance
2. UE identifies PCI of the cell (no RAN2 impacts foreseen?)

3. UE performs RRM RSRP measurements and report them back to serving cell as described below:
A cell may be switched between on and off in order to reduce interference or balance the load. Physical layer signals during the discovery procedure are under discussion in RAN1 and so far presence of PSS has been agreed for coarse time synchronisation. Presence of other signals with one or more instance of SSS, CRS, CSI-RS, and PRS are FFS. RAN1 has agreed that discovery signals could be used for RSRP measurements. Details about RSRQ are FFS in RAN1.
It is our understanding that RAN1 is currently discussing two alternative approaches on how to realise cell on/off. One scheme is fast switching whereby if eNB scheduler has data to send then the cell state is on otherwise it is off. Minimum transition period between on and off periods is under discussion in RAN1. Cell will transmit discovery signals at least during the off state which will help UEs to perform RRM measurements. 
Further, it is our observation that if Scell keeps switching on and off dynamically then RRM measurements should be based on DRS for such a cell because of reduced chances for UE to perform measurements as DRS are sent in burst.

Observation 2: For dynamic switching, at-least in OFF state, cell may transmit discovery signals. Discovery signal details are FFS.
The second mechanism discussed in RAN1 is semi-static switching whereby e.g. a cell will first move connected UEs to another cell and then enter OFF state. During OFF state, it may monitor uplink transmission from UEs connected to neighbouring cells or transmit discovery signal or do both. UE will report measurements based on new event to serving cell. These measurements will be sent to OFF cell via X2. The cell will then be switched ON either during handover procedure or standalone X2 procedure executed before handover. The OFF to ON duration should be less than 40 msec. If OFF state cell is monitoring uplink transmission from the UE then legacy UEs can also be supported.
Observation 3: During semi-static switching, OFF state cell may transmit discovery signals or monitor UE uplink transmission to other connected cell or do both. 

Discovery signals may be transmitted in burst to ensure measurement accuracy. Network assistance regarding providing enhanced discovery information and location of signals is FFS. Network may provide assistance and at the same time UE autonomous detection has also not been ruled out. 
Measurement report

UE may report DRS based RSRP measurements using existing events. This could be RAN2 baseline and any enhancement should be justified based on further information
Proposal 2: RRC signalling should be enhanced to inform the location of discovery signals on serving and neighbouring cells (pending RAN1 confirmation). Measurement reporting should be based on existing events as a baseline. Details of synchronisation and RRM measurement signals are FFS. 
Activation/ deactivation
Scell activation delay is n+24 where activation command is received in subframe n. Activation to deactivation is n+8 subframes whereby deactivation command or expiry of sCellDeactivationTimer occurs in subframe n. These delays need to be taken into account for both dynamic and semi-static approach.
There is no explicit agreement in RAN1 about when the small cell is a Scell then whether the carrier will be kept in activated or deactivated state. If Scell is always activated and switching on/off performed based on available data then there are no changes required in RAN2 for activation and deactivation.

If Scell is kept activated and on/off is applied then in this case, then UE may have to monitor DRS to keep synchronized.

Observation 4: Wait for RAN1 decision on activation/deactivation of Scells. 

RLM for legacy UEs

There is no RLM for Scell in legacy CA and instead can rely on RRM measurements. 
Observation 5: No change required to RLM in Scell due small cell on/off
DRX

UE should wake up at DRS periodicity regardless of DRX configuration. 
Observation 6: No changes required to DRX or UE actions performed during DRX and UE shall wake up at DRS periodicity.
4. Conclusion

We propose RAN2 to discuss and agree following proposals and observations
Proposal 1: RAN2 shall not enhance idle mode procedure within the scope of small cell enhancements on/off and discovery work. 

Observation 1: RAN2 may need to specify the timing of synchronisation signals if RAN1 agrees for network assistance

Observation 2: For dynamic switching, at-least in OFF state, cell may transmit discovery signals. Discovery signal details are FFS.

Observation 3: During semi-static switching, OFF state cell may transmit discovery signals or monitor UE uplink transmission to other connected cell or do both. 

Proposal 2: RRC signalling should be enhanced to inform the location of discovery signals on serving and neighbouring cells (pending RAN1 confirmation). Measurement reporting should be based on existing events as a baseline. Details of synchronisation and RRM measurement signals are FFS. 
Observation 4: Wait for RAN1 decision on activation/deactivation of Scells. 

Observation 5: No change required to RLM in Scell due small cell on/off

Observation 6: No changes required to DRX or UE actions performed during DRX and UE shall wake up at DRS periodicity.
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