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1  Introduction

In RAN4#66bis, several AAS coexistence scenarios have been proposed as in [1]. Those coexistence scenarios are basically derived from the vertical and horizontal cell partition deployment scenarios. 

In this contribution, further proposals on AAS deployment scenarios and then further consider the new coexistence scenarios. 
2 Discussions
In general, the RF coexistence study involves the identification of realistic BS deployment scenarios, and then identify the coexistence scenarios (based on the deployment scenarios), and followed by detailed coexistence simulation assumptions and parameters in order to generate the performance metrics needed to define the RF requirement(s).
For AAS BS deployment scenarios, several scenarios on how AAS BS can be deployed in the practical UMTS/LTE network are identified during the study item phase, as in [2] – [5]. These scenarios can be deployed either in existing homogeneous or heterogeneous network architecture. Traditional BS deployment types like wide-area, local-area and medium-range deployment are also applicable for AAS BS.
One of the deployment scenarios for AAS BS is to share the existing 2G/3G sites and overlay the AAS BS coverage onto the existing 2G/3G coverage. This is also considered as one of the more pragmatic network migration scenarios. For example, 2G sites are replaced by AAS BS, deploying AAS BS on one carrier, etc. This is illustrated in Figure 1.    
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Figure 2. LTE overlay network on UMTS.




Figure 1: Deployment comparison of AAS BS

Figure 1 compares the overlay deployment by using distributed BS (i.e. non-AAS) solution and AAS BS solution. For AAS BS, the deployment effort is much reduced, where existing UMTS 2100 equipment (BBU+RRU) can be kept and no additional RRU installation is needed. The integrated wideband antennas are also used to operate both UMTS 2100 and LTE 2600 (AAS BS). Thus, the site installation process is more seamless. Another overlay deployment is in HetNet scenario, where AAS BS could be deployed to provide macro-cell coverage on top of micro-cell or small cells network. This is depicted in Figure 2. 
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Figure 2: Macro- and micro- cell overlay deployment

AAS BS can also be deployed to achieve better resolutions on down-tilt and beamwidth control. In this deployment option, the down-tilt angle for UL and DL transmission beam can be adjusted independently to achieve balanced UL-DL performance, and to optimise UE power consumption. This is illustrated in Figure 3. 
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Figure 3: UL-DL down-tilt control

By controlling the beamwidth of AAS BS according to service requirements and traffic pattern, the AAS BS beam can be configured to narrow-beam to cover hotspot area during the day and reconfigured to wide-beam during the night (i.e. low traffic period) to reduce BS power consumption.  

The principles of RF coexistence study of AAS BS are also based on the existing coexistence technical reports: TR 25.942 (for UMTS) and TR 36.942 (for LTE). Since both UMTS and LTE RAT are within the scope of the work item, both coexistence cases should be evaluated. This corresponds to MSR scenarios, i.e. BC1 (UTRA + E-UTRA). Example scenarios are given below: 
UTRA and E-UTRA (MSR BC1) coexistence scenarios:
UTRA BS with AAS 
-> E-UTRA UE

UTRA UE


 
-> E-UTRA BS with AAS

E-UTRA BS with AAS  -> UTRA UE

E-UTRA UE 



-> UTRA BS with AAS
In [1], the proponents adopted a set of AAS coexistence scenarios, as shown below:

Table 1: WI-phase simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics

	1a_1
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss; throughput CDF

	1a_2
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	Downlink
	Throughput loss; 

	1b_1
	AAS E-UTRA  Macro system : Vertical cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss; 

	1b_2
	AAS E-UTRA  Macro system : Vertical cell splitting;
	AAS E-UTRA  Macro system: Vertical cell splitting;
	Downlink
	Throughput loss; 

	1c(Baseline)
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 


Table 2: WI-phase simulation cases for in-band blocking
	Case 
	Aggressor 
	Victim 
	Simulated link 
	Statistics

	2a 
	Legacy E-UTRA  Macro system: no cell splitting
	AAS E-UTRA Macro system: Horizontal cell splitting
	Uplink 
	Interferer levels at victim BS

	2b(Baseline) 
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Uplink 
	Interferer levels at victim BS 


Notation used to denote those simulation cases are explained below:

Case Nx_M

 


In order to ensure sufficient coverage for the coexistence analysis, the following additional simulation cases for downlink and uplink are proposed [6]. These scenarios represent cases where AAS BSs are being deployed according to network traffic and interference management conditions, or for green-field deployment. Also, the impact on interference level could be significant if non-optimised vertical downtilt angles are chosen.  
	Case
	Aggressor
	Victim
	Simulated link
	Statistics

	1d_1
	AAS E-UTRA  Macro system: Horizontal cell splitting
	AAS E-UTRA  Macro system : Vertical cell splitting
	Downlink
	Throughput loss

	1d_2
	AAS E-UTRA  Macro system: Vertical cell splitting
	AAS E-UTRA  Macro system : Horizontal cell splitting
	Downlink
	Throughput loss


	Case
	Aggressor
	Victim
	Simulated link
	Statistics

	2c_1
	AAS E-UTRA  Macro system: Horizontal cell splitting
	AAS E-UTRA  Macro system : Vertical cell splitting;
	Uplink
	Interferer levels at victim BS

	2c_2
	AAS E-UTRA  Macro system: Vertical cell splitting
	AAS E-UTRA  Macro system : Horizontal cell splitting;
	Uplink
	Interferer levels at victim BS


Note that simulation cases are named according to the notation above. 

Proposal 1: To study those scenarios as part of AAS coexistence simulation campaign. Detailed parameters can be further discussed over AAS reflector. 
In [7], multiple cell partition scenarios have been proposed. For the multi-column AAS BS, the vertical cell partitioning can be combined with the horizontal cell partitioning, as shown in Figure 4. Four beam cell partitioning scenarios can further improve the system capacity for LTE BS equipped with multi-column AAS. 
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Figure 4: Four beam scenario for AAS cell partitioning

Therefore, it is proposed to study those scenarios above together with other scenarios such as UE-specific beamforming. 
Proposal 2: To study multiple-cell partition scenarios as part of AAS coexistence simulation campaign. Detailed parameters can be further discussed over AAS reflector. 
3 Conclusions
In this contribution, AAS deployment scenarios and considerations on the new coexistence scenarios have been presented. The proposals are:

Proposal 1: To study those scenarios (1c and 2d) as part of AAS coexistence simulation campaign. Detailed parameters can be further discussed over AAS reflector. 
Proposal 2: To study multiple-cell partition scenarios as part of AAS coexistence simulation campaign. Detailed parameters can be further discussed over AAS reflector. 
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