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1 Introduction

A new LTE Rel-13 WI, “Licensed-Assisted Access to Unlicensed Spectrum”, was approved at RAN#68. This was followed by the successful completion of the corresponding Rel-13 SI on Licensed-Assisted Access (LAA). 

In this paper we study the implication of certain aspects of CA related requirements in LAA. 

2 Scope of RRM Requirements for LAA
In Rel-13 RAN4 will develop requirements for LAA SCells operating with only DL transmissions. This means UL will only be in licensed spectrum i.e. PCell in licensed and SCells with DL only in unlicensed spectrum. This means apart from the measurement requirements the following CA specific requirements will have to be defined for the LAA:
· SCell activation and deactivation Delay (section 7.7)

· Interruptions with Carrier Aggregation (section 7.8)

· Maximum Transmission Timing Difference in Carrier Aggregation (section 7.9)

The above set of requirements is briefly described below. The measurement requirements are discussed in a separate contribution in [2].
2.1 SCell activation and deactivation Delay

For performing activation of a SCell the UE uses PSS/SSS/CRS transmitted by that SCell. The existing SCell activation/deactivation delay requirements related to Rel-10 CA are defined under the assumption that PSS/SSS/CRS are available at the UE according to the Rel-8 LTE physical layer design.  In this case all CCs are on licensed band.
But unlike in Rel-10 CA where PSS/SSS/CRS are sent on regular basis, in LAA due to the LBT procedure the DRS signals (i.e. PSS/SSS/CRS) may not be available periodically and regularly. Due to LBT procedure, the SCell activation delay for activating SCell on unlicensed band will not be fully deterministic. Therefore it will be challenging to define a fixed delay for the SCell activation requirements. Instead the SCell activation delay needs may have to be defined as a variable duration. For example the duration can be expressed in terms of certain minimum number of subframes containing DRS available at the UE during the SCell activation procedure. This means the delay will be longer when there are more rampant LBT failures leading to cessation of DRS transmission in idle periods (i.e. when SCell does not transmit). 

The SCell deactivation procedure does not require the use of DRS, so the current requirements are likely to be reused. 
2.2 Interruptions with Carrier Aggregation

In the existing requirements for Rel-10 CA, the interruption length and interruption rate requirements are defined to account for SCell activation/deactivation/configuration/deconfiguration procedures and measurements on SCC with deactivated SCell, respectively. These requirements apply to interruption on PCell and activated SCells.
In LAA the same procedures that is SCell activation/deactivation/configuration/deconfiguration procedures and measurements on SCC with deactivated SCell are also expected be defined. This means both interruption length and rate requirements will also be needed in LAA. Depending on the UE implementation the CCs in the unlicensed band are likely to be on the same chip. This means any of the above mentioned procedure on the SCell in the unlicensed band will cause interruption on other activated SCells in the unlicensed band. However licensed band containing PCell is likely to be implemented in a separate chip i.e. different than LAA. We therefore don’t expect any interruption on PCell due to SCCs in the unlicensed band.   

2.3 Maximum Received Timing Difference in Carrier Aggregation

In Rel-10 CA, there are UE requirements in terms of maximum received time difference between PCell and any of the SCells, as well as maximum UL time difference between TAGs. The latter requirements are not relevant for LAA since only PCell, which is in licensed band, will have an UL and all SCells will have only DL.
In LAA, the PCell and SCells(s) may or may not be co-located. To account for non-co-located deployment scenario, the maximum received time difference between PCell and any of the SCells in unlicensed band need to be defined. The LAA non-co-located scenario is in principle similar to existing macro-pico deployment. Therefore the current requirements of 30.26 µs defined in section 7.9 can be reused also for LAA. 
3 Summary
The paper provides initial and brief analysis of RRM requirements which are specific to CA operation in LAA. Requirements for SCell activation/deactivation delay, interruption length and rate, and maximum received time difference at the UE need to be defined. Further investigation is needed for defining these requirements.
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