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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 some consideration on the general configuration modeling for LAA Scell.
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 legacy CA context, upon configuration via L3 signalling, each Scell has fixed carrier frequency and bandwidth in certain licensed band; via operator’s static spectrum planning and farming, all neighbouring Scells on the same licensed carrier frequency normally take the same bandwidth value, and they can be well coordinated with each other for mitigating co-channel interferences within operator. UE can be configured with maximum 4 Scells, overall 80M bandwidth so far.
In LAA context, upon configuration via L3 signalling, it has not been decided in RAN1 yet whether U-Scell has fixed carrier frequency or bandwidth in certain unlicensed band (Although U-Scell is currently restricted to have fixed carrier frequency and bandwidth in various RAN1 simulation work!); as unlicensed band is much wider than licensed band for use from operator’s viewpoint, and different operators can have different strategies for their U-Scell(s) planning and deployment. Hence it is not necessary that all neighbouring U-Scells must always reside on the same unlicensed carrier frequency, or must take the same bandwidth value. Furthermore, as there are multiple inter-operators’ U-Scell(s) and WIFI APs in the same geographical area, hence it seems almost impossible to achieve complete (e)ICIC effects among all U-Scell(s) from different sides. It has not been decided in RAN1 yet what is the maximum number of configurable U-Scell(s) and overall unlicensed bandwidth.
Proposal 1: We need to get answers for the following questions from RAN1/4, in order to get better understanding about U-Scell configuration modelling:

1: Whether U-Scell always has fixed or static unlicensed carrier frequency and bandwidth with single LAA configuration via L3 signalling?

2: Whether intra-operator’s neighbouring U-Scell(s) must reside on the same unlicensed carrier frequency, or must take the same bandwidth value?
3: What is the maximum number of configurable U-Scell(s) and overall aggregated unlicensed bandwidth?
Per latest RAN1 agreements, 5M, 10M, 15M, 20M bandwidth are at least applicable for U-Scell on unlicensed carriers. In legacy CA context, operators normally have very static bandwidth farming between licensed carriers, e.g. the carrier frequency and bandwidth planning/farming does not vary much from time to time or from location A to location B. However in unlicensed bands, we believe operator may have more flexible and dynamic carrier frequency and bandwidth planning/farming, subject to dynamic varying environments. In this regard, there are some issues worth considering as follows:

Issue 1: How to choose proper carrier frequency and bandwidth for U-Scell(s) configuration?

On one side, the broader bandwidth .e.g. 20M may maximize the resource usage from unlicensed band. However, broader bandwidth normally involves more interference/noise-energy which would more easily make CCA failure. For that reason, broader bandwidth does not always mean optimal U-Scell(s) efficiency. On the other side, the smaller bandwidth .e.g. 5M may increase the resource managing granularity as well as the CCA success rate, but due to current Scell(s) max number limitation, it may brings in more control signalling overhead as well as more waste of unlicensed carrier resources. Hence, we believe that the proper decision for U-Scell(s) bandwidth is one key issue for LAA. Regarding proper carrier frequency for U-Scell(s), it may have less impact on spec. but be left to implementation.
 Issue 2:  Could the carrier frequency and bandwidth of U-Scell(s) be dynamically adapted without involving L3 signalling?

In legacy CA context, the carrier frequency and bandwidth change for licensed Pcell or Scell must involve CA reconfiguration with L3 signalling. In LAA context, we are wondering whether dynamic carrier frequency and bandwidth change for U-Scell(s) may not involve L3 signalling, so that some subset or superset resource in U-Scell(s) can still be used in dynamic manner over time. The idea can be illustrated as Figure 1 below: during T2, the carrier frequency and bandwidth of U-Scell can be tuned without L3 signalling, so the U-Scell can be viewed as kind of virtual cell without fixing its carrier frequency and bandwidth.
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Figure 1
Proposal 2: It is worth studying how to make more efficient use of U-Scell(s) resources, e.g. static or dynamic U-Scell(s) carrier frequency and bandwidth choice.

3 Conclusion
In this contribution, we have shed some consideration on the general configuration modeling for LAA Scell, and RAN2 is kindly asked to discuss following proposals:

Proposal 1: We need to get answers for the following questions from RAN1/4, in order to get better understanding about U-Scell configuration modelling:

1: Whether U-Scell always has fixed or static unlicensed carrier frequency and bandwidth with single LAA configuration via L3 signalling?

2: Whether intra-operator’s neighbouring U-Scell(s) must reside on the same unlicensed carrier frequency, or must take the same bandwidth value?
3: What is the maximum number of configurable U-Scell(s) and overall aggregated unlicensed bandwidth?
Proposal 2: It is worth studying how to make more efficient use of U-Scell(s) resources, e.g. static or dynamic U-Scell(s) carrier frequency and bandwidth choice.
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