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1 Introduction 
With continuous RAN1 technical findings as summarized in [1], [2] and [3], RAN2 is supposed to kick off the LAA relevant discussion within its own scope. In this contribution, we shed further thoughts on the deployment with LAA Scells.
2 Discussion 
Per latest RAN1 agreements, the usage of unlicensed carriers’ resource for data transmission is restricted to be in the form of low power small SCells within the legacy CA context. Due to uncertain resource availability and complex radio environment on unlicensed carriers, the LAA unlicensed Scell (denoted as U-Scell hereafter for brevity) can only be acquired and used after passing successful CCA/CS (Clear Channel Assessment or Carrier Sensing). 

In Rel-13, the possible LAA deployment scenarios are defined in [1] as below:
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Figure 6-1: LAA deployment scenarios~




For Scenario 1 where U-CA takes place between macro licensed Pcell and U-Scell(s), UE could always maintain its SRB(s) and high QCI profiled DRB(s) in Pcell, and offload low QCI profiled DRB(s) into U-Scell(s) when UE is in its coverage. Since it has been agreed that Rel-12 DRS can be the starting point for at least RRM measurement including U-Scell(s) identification, it means straightforwardly that UE can discover and measure out the target U-Scell(s) for U-CA (re)configuration even though no U-Scell(s) resource is immediately available for data transmission, so we do not expect much new mobility characteristics compared with Rel-12 SCE feature.
For Scenario 2 where CA takes place between small licensed Pcell and U-Scell(s), it seems that the small Pcell’s radio coverage is almost the same as U-Scell’s coverage, and that means straightforwardly that UE can discover and measure out U-Scell(s) in parallel to discovering/measuring small Pcell, and the corresponding U-CA association can always be guaranteed inbetween. There might be no necessity for RS transmission for discovery purpose in U-Scell(s) for such scenario, as it is always “coupled” with Pcell.

For Scenario 3 where it is a mixture of scenario 1 and 2, UE can follow the Rel-12 co-channel HetNet mobility feature to discover and identify the target licensed small Pcell, and then the corresponding CA association can also be guaranteed between Pcell and U-Scell(s) as in scenario 2. There might be no necessity for RS transmission for discovery purpose in U-Scell(s) for such scenario as well.
For Scenario 4 where either U-CA takes place between macro licensed Pcell/small Scell(s) and U-Scell(s) or Rel-12 DC takes place between macro Pcell and small Scell(s) + U-Scell(s), it can generate relatively more complicated mobility processes, e.g. CA/DC (re)(de)configuration processes in order to achieve more efficient traffic steering between different cell layers.
Proposal 1: To confirm the understanding that current CA/DC/SCE mobility relevant standardized means are sufficient for handling all Rel-13 LAA deployment scenarios.
In legacy CA context so far, on each licensed carrier, maximum one serving cell can be configured, and it was deemed impractical to configure more than one serving cell per carrier for more resource aggregation purpose, because either Multi-point COMP feature or single point scheduling boosting can help UE achieve higher throughput performance at neighbouring cells’ overlapping area. In LAA context, the situation may become a bit different, where no COMP operation or scheduling boosting can always be guaranteed due to local CCA requirement of each LAA-TP.  In order to aggregate more available resources per unlicensed carrier, we are wondering whether UE is allowed to configure more than one U-Scell(s) per unlicensed carrier. The idea is illustrated as Figure 2 below:
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Figure 2
Under the same macro Pcell umbrella, U-Scell 1 and 2 are deployed on the same unlicensed carrier frequency with potentially different bandwidth, and LPN1 can “hear” LPN2 most of the time, so LPN1 and LPN2 cannot pass the CCA and acquire their local unlicensed resources for the same timing period, e.g. only single LPN can transmit data at a time. For the example of  DL data transmission, if eNB configures UE with U-CA: Pcell + U-Scell 1 or Pcell + U-Scell 2 alone, then the DL throughput performance depends much on whether LPN1 or LPN2 can pass its local CCA up to other neighbouring APs’ resource contention;  in case of CCA failure, no U-CA throughput gain can be obtained; If  eNB is allowed to configure UE with U-CA: Pcell + U-Scell 1 + U-Scell 2, then even though LPN 1 cannot pass its local CCA, LPN 2 may still pass its local CCA and contribute to the DL overall throughput performance with diversity effect. It means that multiple U-Scell(s) on the same unlicensed carrier may co-work properly in TDM manner to boost the overall DL throughput performance.
Proposal 2: It is worth studying whether UE is allowed to configure more than one U-Scell(s) per unlicensed carrier frequency, in order to aggregate more local unlicensed carrier resources. 
3 Conclusion 
In this contribution, we have shed further thoughts on the deployment with LAA Scells, and RAN2 is kindly asked to discuss following proposals:

Proposal 1: To confirm the understanding that current CA/DC/SCE mobility relevant standardized means are sufficient for handling all Rel-13 LAA deployment scenarios.
Proposal 2: It is worth studying whether UE is allowed to configure more than one U-Scell(s) per unlicensed carrier frequency, in order to aggregate more local unlicensed carrier resources.
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