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1 Introduction
  In RAN#65 plenary meeting, RP-141664 [1] was approved as “Study on Licensed-Assisted Access using LTE” [1]. The SID includes the following objectives:
· Define an evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. [RAN1]

· Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]

In this contribution we discuss on the SI scope considering the deployment scenarios in carrier aggregations (CA) [2].  Furthermore, we also discuss the hidden interference issue in single operator and multi-operator scenarios.  It is proposed to study LAA considering these deployment scenarios and the hidden interference issues.
2 Discussion   
In this section we discuss on SI scope and interference issues based on the CA deployment scenarios.

2.1 SI Scope
The following description is mentioned in the objective of SI [1]: 
· Dual Connectivity is not included in this SI. 

Furthermore the illustration of CA deployment scenarios in the Annex J of [2] shows that: 
· The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation.
Considering that the SI will focus on CA configurations and architectures, it should be an ideal backhaul deployment which will cause no latency impact on MAC operation.
Observation 1:  It is assume to be an ideal backhaul deployment in the SI scope.
Moreover there are five CA deployment scenarios illustrated in the Annex J of [2].  In the deployment scenario #3 there is potential coverage hole where no LTE signaling can reach.  Note that in the SI scope it is mentioned that
· A standalone access to unlicensed spectrum is not part of the study
It is similar to a standalone case if a UE want to access unlicensed band in the coverage hole area.  Hence the deployment scenario #3 should be excluded from the SI scope.
Proposal 1:  It is proposed to design a single global solution for licensed-assisted access to unlicensed spectrum considering CA deployment scenario #1, #2, #4 and #5. 
2.2 Interference Issues
The unlicensed spectrum can be occupied by various radio access technologies since it is complementary to use.  Also considering the CA deployment scenarios, there are potential coverage overlapped areas by different LAA nodes.  In the objective of SI [1] it is mentioned:
· The study will cover both single and multi-operator scenarios, including the case where multiple operators deploy LTE in the same unlicensed spectrum bands.
Therefore the interference in the unlicensed spectrum may come from other radio access technologies or different LAA nodes controlled by the same operator or other operators.  In the following discussion we consider the interference issues in single operator case and multi-operator case.
2.2.1 Single Operator Case
Different from LTE licensed spectrum access which can be fully controlled by the network side, the LTE assisted unlicensed spectrum access will also be influenced by non-LTE radio access technologies nearby.  Therefore each LAA node may need to schedule UE accessing unlicensed spectrum independently.  
Since each LAA node may need to schedule UE accessing unlicensed spectrum independently, there might be hidden interference issue in which LAA nodes are not aware of each other and utilize the unlicensed spectrum at the same time.  Figure 1(a) shows an example of hidden interference issue in single operator case:  Both LAA node 1 and LAA node 2 belongs to the operator 1 but does not aware of each other during the spectrum sensing phase.  If unlicensed band communication of {LAA node 1, UE1} and {LAA node 2, UE2} occurred at the same time, the UE1 might suffer interference from LAA node 2 in DL direction or LAA node 2 suffer interference in the UL direction.  However, it would be beneficial to mitigate the interference and conduct better spectrum efficiency in this case.  For example, the interference could be mitigated with network assistance considering that there is no latency impact on MAC operation based on CA deployment scenario assumption.  However, additional efforts such as performing measurement and report or recognizing transmission source etc. might be required
Observation 2:  It is possible to mitigate the hidden interference issue in single operator LAA case with network assistance.
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(a) Intra-Operator hidden interference example


(b) Inter-Operator hidden interference example

Figure 1:  Example of hidden interference issue in LAA scenario
2.2.2 Multi-operator case 
Consider a multi-operator scenario as shown in Figure 1(b), UE X might not able to distinguish what kind of the radio technology is applied due to timing asynchronous between different operators.   Similarly the LAA Node Y might suffer the interference in UL direction if UE X and UE Y are scheduling to perform UL unlicensed spectrum transmission at the same time since LAA Node X and LAA Node Y does not aware of each other.  The performance improvement of introducing network-assisted or non-network-assisted interference mitigation mechanism should be further evaluated.  For example, if we consider network-assisted interference mitigation mechanism, the operation latency and overhead introduced in multi-operator case should be considered.  On the other hand, the spectrum efficiency need to be further evaluated if we consider non-network-assisted interference mitigation mechanism.
Observation 3:  The operation latency, overhead and spectrum efficiency should be evaluated if we consider introducing interference mitigation mechanism in multi-operator scenario.
Based on the discussions above, we propose that
Proposal 2:  It is proposed to study on LAA hidden interference issue for both single operator and multi-operator cases.
3
Conclusion 
In this contribution we discuss on the LAA SI scope considering the CA deployment scenarios and the interference issues.  Based on the discussion our observations are shown as follows:
Observation 1:  It is assume to be an ideal backhaul deployment in the SI scope.
Observation 2:  It is possible to mitigate the hidden interference issue in single operator LAA case with network assistance.
Observation 3:  The operation latency, overhead and spectrum efficiency should be evaluated if we consider introducing interference mitigation mechanism in multi-operator scenario.
Based on the observations and discussions above we propose 
Proposal 1: It is proposed to design a single global solution for licensed-assisted access to unlicensed spectrum considering CA deployment scenario #1, #2, #4 and #5. 
Proposal 2: It is proposed to study on LAA hidden interference issue for both single operator and multi-operator cases.
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Appendix
The potential deployment scenarios for carrier aggregations (from Annex J of [2])
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F1 and F2 cells are co-located and overlaid, providing nearly
the same coverage. Both layers provide sufficient coverage
and mobility can be supported on both layers. Likely scenario
is when F1 and F2 are of the same band, e.g., 2 GHz, 800
MHz, etc. It is expected that aggregation is possible between
overlaid F1 and F2 cells.

F1 and F2 cells are co-located and overlaid, but F2 has
smaller coverage due to larger path loss. Only F1 provides
sufficient coverage and F2 is used to improve throughput.
Mobility is performed based on F1 coverage. Likely scenario
when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2
GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation
is possible between overlaid F1 and F2 cells.

F1 and F2 cells are co-located but F2 antennas are directed to
the cell boundaries of F1 so that cell edge throughput is
increased. F1 provides sufficient coverage but F2 potentially
has holes, .g., due to larger path loss. Mobility is based on

F1 coverage. Likely scenario is when F1 and F2 are of
different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = (3.5
GHz), etc. Itis expected that F1 and F2 cells of the same eNB
can be aggregated where coverage overlaps.

F1 provides macro coverage and on F2 Remote Radio Heads
(RRHs) are used to improve throughput at hot spots. Mobility
is performed based on F1 coverage. Likely scenarios are both
when F1 and F2 are DL non-contiguous carrier on the same
band, e.g., 1.7 GHz, etc. and F1 and F2 are of different bands,
e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. Itis
expected that F2 RRHs cells can be aggregated with the
underlying F1 macro cells.

Similar to scenario £2, but frequency selective repeaters are
deployed so that coverage is extended for one of the carrier
frequencies. It is expected that F1 and F2 cells of the same

eNB can be aggregated where coverage overlaps.




[image: image4.png]


[image: image5.png]


[image: image6.png]


[image: image7.png]



PAGE  
1/2

_1483877418.vsd

_1483877447.vsd

