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1 Introduction

At RAN#46 the work items for CA [1], enhanced DL [2] and UL multiple antenna transmission [3] and Fixed Wireless CPE [4] was agreed. This document proposes a new section for CPE (section 9) for TR36.807
2 Discussion

To progress the work in the TR, the following proposals are suggested for a new section 9 (CPE) for TR36.807
a) 
Similar to CA create a section to address CPE scenarios. This will create a more specific place holder for the CPE work
b) 
Define two deployment scenarios under consideration which are out door wall mounting and an indoor case
c) 
Specify CPE_13 (E-UTRA) to cover the initial work  in rel 10 time frame 
3 Reference

 [1]
RP‑091440; Work Item Description; Carrier Aggregation for LTE
[2]
RP‑091429; Enhanced Downlink Multiple Antenna Transmission for LTE
[3]
RP‑091430; Work Item Description; UL multiple antenna transmission for LTE
[4] 
RP-091224: Work Item Description; Fixed wireless CPE RF performance specification
4 TP for Section 9 of TR36.807
----------------------Start of TP -----------------------
9 CPE 
9.1 
General 
This section looks at the specific RF requirements for CPE deployment. [Note- To avoid duplication it is proposed that the general analysis can be included in TR36.942 once the work in this section is completed]
9.2
CPE deployment scenarios
Two models are proposed for CPE deployment as shown on figure 9.2-1

· CPE indoor scenario (semi static indoor deployment). In this case the form factor for the CPE terminal is similar to a WLAN/ router product. The antenna for the CPE terminal fixed ands is Omni-directional. 

· CPE outdoor scenario (wall mounting fixed deployment). In the antenna is directional and is located on the outside wall of the building. The CPE unit may be internal or external depending on the form factor of the product.
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Figure 9.2-1: CPE Deployment scenarios 

. To account for the different deployment scenario the following antenna gain assumption are used;

· Omni-direction antenna for CPE indoor form factor and deployment scenario. 
· Directional antenna for CPE outdoor form factor and deployment scenarios 

9.3
CPE operating band

E-UTRA CPE is designed to operate in operating bands defined in Table 9.2-1.

	E-UTRA CPE Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	BW MHz Channel
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CPE_13
	13
	777
	–
	787
	10
	746
	–
	756
	10
	FDD

	
	
	
	
	
	
	
	
	
	
	


Table 9.2-1; CPE operating bands
9.4
CPE UE Maximum Output Power
The following CPE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth 
	CPE band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CPE_13
	
	
	27
	±2
	23
	±2
	n/a
	

	
	
	
	
	
	
	
	
	

	Note 

1. The above tolerances are applicable for UE(s) that support a single CPE E-UTRA operating band

2. Power Class 2 would be considered for CPE indoor form factor and deployment scenario 

3. Power Class 3 would be considered for both CPE indoor and outdoor form factor and deployment scenarios 


Table 9.4-1: CPE UE Power Class
To account for the different deployment scenario and CPE power class the following assumption are used;

· Power Class 2 (27dBm) would be considered for CPE indoor form factor and deployment scenario. 
· Power Class 3 (23 dBm) would be considered for both CPE indoor and outdoor form factor and deployment scenarios 

9.5
SEM and OOB emission

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the edge of the assigned E-UTRA channel bandwidth. It proposed that the requirements in TS36.101 would be unchanged and the existing band specific requirements would be applicable

9.6
ACLR

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  The current working assumptions for UE ACLR are captured in 6.6.2.3 in TS36.101 are based on the co-existence simulations outlined in TR 36.942. These simulations are based on 24 dBm maximum UE transmit power and 0dBi antenna gain.  
For CPE work item we need to review these requirements for the two specified deployment scenarios;

· [TBD] dBi Omni-directional antenna for CPE indoor deployment scenario with Power Class 2. 
· [TBD] dBi directional antenna for CPE outdoor form deployment scenarios and Power Class 2 and 3

9.6.1
CPE indoor deployment scenario 
9.6.2
CPE outdoor deployment scenario  

9.7

9.8

Band 13 

This section looks at the band 13 specific requirements that would need to be specified; 
· Spurious emission and CPE to UE co-existence
· REFSENS
· Others 

9.8.1 
B13 Spurious emission and CPE to UE co-existence 

The main co-existence aspect that needs to be addressed is CPE to UE co-existence as shown below in figure 9.8.1 and for the deployment assumptions detailed in table 9.8-1. 

Figure 9.8.1: B13 CPE indoor and outdoor deployment UE2 co-existence 
	Parameters 
	CPE Indoor deployment scenario 
	CPE Outdoor deployment scenario 

	
	CPE to outdoor UE 
	CPE to indoor UE
	CPE to outdoor UE
	CPE to indoor UE

	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Target band/ frequency for co-existence analysis 
	  [  ] MHz
	  [  ] MHz
	  [  ] MHz
	  [  ] MHz

	CPE terminal maximum power 
	27/23 dBm
	27/23 dBm
	23 dBm
	23 dBm

	CPE terminal Antenna gain (minus cable loss)
	TBD
	TBD
	TBD
	TBD

	CPE terminal Antenna radiation pattern
	360°
	360°
	TBD° 2
	TBD° 2

	CPE terminal antenna height 
	1m
	1m
	6m
	6m

	CPE terminal effective Antenna patten gain
	-
	-
	TBD
	TBD

	LTE BS antenna height
	60m
	60m
	60m
	60m

	LTE BS antenna gain (minus cable loss (dBi)
	15dBi
	15dBi
	15dBi
	15dBi

	Building penetration loss
	10dB
	n/a
	n/a
	10dB

	UE2 antenna gain 
	-10dBi1
	-10dBi1
	-10dBi1
	-10dBi1

	UE2 terminal  antenna height 
	1.5m
	1.5m
	1.5m
	1.5m

	CPE emission target 
	
	
	
	

	Note

	1.        Assumes  head and hand losses for handset deployment

	2.        Taking into account out door CPE antenna pattern


Table 9.8-1: Deployment assumptions for deterministic co-existence analysis 

The above deployment assumptions in Table 9.8-1 are based on worst case deterministic analysis.  Further work is needed to account for more realistic deployment scenario to account for; power control, cell size, directional antenna pattern etc.   

9.8.2 B13 CPE RFSENS 

Self interference is a function of, Tx – Rx spacing, duplex filter performance, Tx power and transmitted RB(s). For a fixed duplex gap the self interference increases with channel bandwidth, transmit power class and RB allocation. 


















LTE ueUE


















