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1 Introduction
In TS36.101 requirements for large FDD transmission bandwidth are specified in terms of a relaxation of the UE performance. However these requirements in many cases are TDB. This document looks at the requirements and raises some issues for discussion.  By example we use the EU800 band plan, however, this issue is applicable to all the operating bands where a restricted UL configuration is specified as indicated in the value TBD in section 2
2 Background
After much discussion in RAN4, the following requirements in TS36.101 were specified for those FDD scenarios where the channel bandwidth could not support the full UL transmission configuration at maximum power;  
7.3.2

Requirement for large transmission configurations 



For some combinations of bandwidths and operating bands, a certain relaxation of the UE performance is allowed 
when the transmission configuration is larger than that in Table 7.3.1-2. Table 7.3.2-1 specifies the allowed maximum 
sensitivity degradation (MSD) when the UL resource block allocation is the total resource blocks (Table 5.6-1) 
supported by the channel bandwidth. 
	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dB)
	3 MHz

(dB)
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	Duplex Mode

	1
	
	
	n/a
	n/a
	n/a
	n/a
	FDD

	2
	n/a
	n/a
	n/a
	n/a
	TBD
	TBD
	FDD

	3
	n/a
	n/a
	n/a
	n/a
	TBD
	TBD
	FDD

	4
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	FDD

	5
	n/a
	n/a
	n/a
	TBD
	
	
	FDD

	6
	
	
	n/a
	TBD
	
	
	FDD

	7
	
	
	n/a
	n/a
	TBD
	TBD
	FDD

	8
	n/a
	n/a
	n/a
	TBD
	
	
	FDD

	9
	
	
	n/a
	n/a
	TBD
	TBD
	FDD

	10
	
	
	n/a
	n/a
	n/a
	n/a
	FDD

	11
	
	
	n/a
	TBD
	TBD
	TBD
	FDD

	12
	
	
	TBD
	TBD
	
	
	FDD

	13
	n/a
	n/a
	TBD
	TBD
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	17
	
	
	TBD
	TBD
	
	
	FDD

	Note:


        1.      The transmitter shall be set to maximum output power level with MPR applied and with the maximum transmission configuration (Table 5.5-1) allocated 




Table 7.3.2-1: Maximum Sensitivity Degradation
This implies that it is possible for the UE to transmit maximum power for a full RB allocation and the ONLY degradation is a permitted relaxation in Rx sensitivity with no impact to other Tx/Rx performance aspects.  The main concern with this performance requirement is the following; 

a) In most scenarios the use of a restricted UL configuration is to address co-existence scenario and therefore a UE should not be allowed to transmit full power for full RB allocation since it will interfere with other adjacent channels or operation bands. Example of  such scenarios are; 

· Band 1 impact to adjacent PHS services 

· Band 13 impact to PS and GPS services if full allocation at max power is allowed

· Band 7 (2600MHz) impact to adjacent TDD services

· Band 20 EU800MHz) impact to ECC regulatory requirements

Therefore the UE may not be able to implement this test requirement since the UE would be asked to transmit a signal which would violate it emission requirements. 

b) Rx implementation in order to meet;  intermodulation, cross modulation, blocker etc assume a specific Tx ACLRN noise leakage amplitude falling in the Rx pass band taking into account on the duplex Tx-Rx filter isolation. For example looking at EU800 self interference for main and composite MIMO antenna self interference in Table 2-1 below, if we transmitted full 100RB allocation (scenario 3) the transmit power would need to be reduced to -12 dBm signal to meet the same desense target (scenario 1). This means that the Tx ACLRN noise leakage amplitude falling in the Rx pass band will be (22 dBm-(-12dBm) 34dB higher than the normal Rx performance 
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1 2 3 4 5 6 1 2 3 4 5 6

LTE DL LTE DL LTE DL LTE DL LTE DL LTE DL LTE UL LTE UL LTE UL LTE UL LTE UL LTE UL

Scenerio

1 20RB

2

3 Desense 0.6 / 

0.4

20 MHz DL channel 20 MHz UL channel

Desense 0.6 / 

0.4

Desense 26 / 

22

22dBm / 100 RB

-12dBm / 100 RB

821 - 832MHz

PMSE


Table: 2-1; Main and MIMO Rx desense for 20MHz channel bandwidth for 3 UL configurations 

This higher (+34dB) Tx leakage signal will now act as a significant IMD interferer and will affect the IMD related performance requirements (cross mode, blocking, etc requirement). In this case that these requirements in the existing specification may not be valid 
c) Looking at table 2-1 we also note from scenario 2 that a full RB allocation at max power would result in a 22dB desense value. Operating with such a high degradation on Rx sensitivity will impact RRM performance and should be avoided. 
d) In TS36.101 there is no indication to the network that it should avoid scheduling such high RB allocations at max power in fact this requirement would indicate this is feasible. What is more useful to the operator and network scheduler that option 3 behaviour is allowed i.e. full UL RB allocation but at a TS36.101 specified reduced Tx power value- however the current requirements do not capture this behaviour
3 Way forward
If there is RAN4 consensus for the issues indicated in section 2, the following options can be considered;
a) Remove the existing requirements as specified in 7.3.2 which suggests the possibility that full RB allocations are allowed at max power for the restricted UL configuration  
b) Specify in REL8 or REL9 timeframe the UE Rx is tested with the UL valid signal that can also encompass a full RB allocation – but at a reduced transmit power which is FFS. 

c) We may also need to look at the case how the Tx spurious emission are defined in the case of restricted UL configuration. So this issue of allowing full RB allocation at maximum power in the case of a restricted UL for  the Rx performance requirements has further implication also on the Tx side

4 Proposed CR 
-------------- CR Proposal ------------------

7.3.2

Requirement for large transmission configurations 

For some combinations of bandwidths and operating bands, a certain relaxation of the UE performance is allowed when the transmission configuration is larger than that in Table 7.3.1-2. These requirements will be specified in a later release. 

	

	
	

	

	

	

	

	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	




7.4
Maximum input level

