3GPP TSG RAN WG2 Meeting #87bis
R2-144556
Shanghai, China, 6 – 10 October 2014
Agenda Item:
7.2.2
Source: 
Samsung
Title:  
DRS Measurement Procedures on Deactivated SCells
Document for:
Discussion and decision

1 Introduction

One of the objectives of the small cell enhancements WI [1] is to introduce discovery procedure/signals for efficient operation with reduced transition time of small cell on/off:

Efficient operation with reduced transition time of small cell on/off in single-carrier or multi-carrier operation, with enhanced discovery of small cells

· Can use existing handover, CA activation/deactivation, dual connectivity (if supported) procedures. New L1 procedure for activated Scell operating on/off can further reduce transition time depending on the detailed solutions
· Discovery procedure/signal(s) are needed
· Cells operating a cell on/off may transmit discovery signal(s) supporting at least for cell identification, coarse time/frequency synchronization, intra-/inter- frequency RRM measurement of cells and QCL. (Note that QCL is not always necessary or possible depending on the procedure.)
· This includes support of discovery and measurement enhancement(s) in DL and its usage in related procedures.

In RAN2#87 a LS from RAN2 [2] listed open issues for small cell on/off and discovery:

RAN2 also would like RAN4 to answer the following question:

·   In case DRS measurement is configured on a carrier frequency on which an SCell is configured, would MeasCycleSCell (if configured) still be applicable if SCell is deactivated?
In this contribution, we further discuss the details of DRS measurement specifically in the context of small cell on/off in conjunction with SCell activation/deactivation procedures. 
2 Discussion

In this section, we provide an overview of possible small cell on/off procedures utilizing DRS. 

2.1 On/Off, DRS, and, CA activation/deactivation procedure
One of the key scenarios for Rel-12 small cell on/off identified in RAN1 is based on Scell activation/deactivation with a PCell which is always on. A CA-capable UE may have multiple SCells configured for the UE and the serving cell can activate or deactivate SCells if required. Network implementation can implicitly link cell on/off transition with SCell activation/deactivation. If a SCell is deactivated for a UE and it does not serve any other UEs, then this SCell can be dormant. If a dormant SCell is activated for a UE, then it should enter an on state. 
Small cell on/off using SCell activation/deactivation procedure is illustrated in Figure 1. 
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Figure 1: Small cell on/off with SCell activation and deactivation procedure

Additionally, in RAN2#86 as LS from RAN1 [3] was received which listed the following agreements:
Agreements:
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS.

· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration.
Further agreement was reached in the RAN1 email discussion that followed RAN1#77 meeting:

· 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.

As a result of the above agreements, there is a need to change the measurement behavior for the CA-based on/off scenario since the existing Scell measurement behavior allows for the configuration of measurements for a Scell, even when it is deactivated for a particular UE. 

One approach is for the network to configure DRS-measurements and never configure a Scell measurement cycle for any of the cells on a carrier frequency which is operating on/off. During the deactivated period the UE performs measurements according to the configured DMTC (dmtc-Period).  
However, in our understanding DRS measurements and the existing Scell measurement framework can coexist during ON and ON+DRS states of an activated Scell as a network implementation choice. In this case new behavior can be considered to support CA-based on/off operation:
If configured for legacy CRS and DRS measurement on the carrier frequency of a configured Scell(s), a UE autonomously suspends non-DRS measurements at Scell deactivation. During the  deactivated period the UE only performs DRS measurements. Upon Scell activation, a UE resumes any non-DRS measurements for the respective cells.
The details of UE behavior when taking a configured MeasCycleScell into account during a deactivated period should further be considered according to the following alternatives:
Alternative 1: During the deactivated period the UE only performs DRS measurements based on the configured DRS measurement period, overriding any configured MeasCycleScell. 

Alternative 2: During the deactivated period the UE only performs DRS measurements, while utilizing MeasCycleScell if configured and overriding the configured DRS measurement period. Upon Scell activation, a UE resumes any non-DRS measurements for the respective cells. The DRS measurements in addition resume the periodicity given by the DRS measurement configuration upon Scell activation.

One disadvantage of Alternative 1 is that it disables the functionality of the MeasCycleScell, namely that it can reduce UE power consumption by possibly configuring a larger periodicity for the Scell than would be required otherwise. For example, in the case of Alternative 2, if a UE is configured with a DRS measurement period of 80ms and a MeasCycleScell of 320ms, upon deactivation the UE performs DRS measurements every 320ms. The UE can assume that there are 4 DRS bursts within the MeasCycleScell period which can be utilized for DRS measurement. Upon activation the UE may resume 80ms DRS measurements. Due to the ability to maintain the functionality of the MeasCycleScell configuration, Alternative 2 seems to be the preferable behavior. 
3 Conclusions

Based on the observations made in the contribution the following proposals are made for new measurement behavior introduced to support CA-based on/off operation:
Proposal 1: If configured for legacy CRS and DRS measurement on the carrier frequency of a configured Scell(s), a UE autonomously suspends non-DRS measurements at Scell deactivation. Upon Scell activation, a UE resumes any non-DRS measurements for the respective cells.
Proposal 2: During the deactivated period the UE only performs DRS measurements, while utilizing MeasCycleScell if configured and overriding the configured DRS measurement period (dmtc-Period). The DRS measurements resume the periodicity given by the DRS measurement configuration upon Scell activation.
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