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1 Introduction
In the case when the supported UL transmission configuration is less than the maximum NRB for the supported channel bandwidth, the Receiver performance requirements are not specified in TS36.101. This document provides a rationale why this requirement needs to be specified as per attached CR [1] which was presented at the last RAN meeting. It is important that closure of this issue is addressed in order to address implementation and R5 test requirements.
2 Background
This section provides a rationale for the CR and looks at the needed changes to the Rx performance specification in TS36.101. Three key changes are needed for; 
· Table 7.3.1-1 Reference sensitivity power level QPSKREFSENS

· Table 7.3.1-2 Maximum uplink configuration for reference sensitivity power (particular in the case of restricted UL configuration)

·  Section 7.5, 7.6, 7.7, 7.8 and 7.8  Rx performance tests in the case of restricted UL configuration

2.1 
First change 
Table 7.3.1-1 Reference sensitivity power level QPSKREFSENS
7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.3.1-1 and table 7.3.1-2

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-103.2
	-100.2
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-102.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-105.2
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD


	38
	-
	-
	-100
	-97
	
	
	TDD

	39
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	40
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5 for the maximum uplink configuration specified in Table 7.3..1.
Note 2:
Reference measurement channel is A.3.2
Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



The rationale for this change is as follows;

a) PUMAX is the UE transmit power for the specified transmit bandwidth configuration for the UE power class defined in section 6.2.2 and taking into account the allowed MPR defined in section 6.2.3 and the allowed A-MPR defined in section 6.2.4. 

b) The existing requirements for Reference sensitivity has taken into account MPR due to modulation and RB allocations so this aspect is not changed, merely confirmed. However, what is not included is any impact of A-MPR based on NS_0X tables so this is now accounted for and ensures we have a valid allowed transmit signal. Our preference REFSENS is tested with NS_01 signalling for all bands otherwise the A-MPR allowed with other values of NS_0X will decrease the UL maximum power and hence will mitigate the impact of desense 
c) By introducing PUMAX we also account for the fact that the UL transmit power may be different when tested at the band edge and the centre channel to account for the permitted tolerance in maximum power due to edge of band filter roll- off. A. 
In summary, the above change merely aligned the Rx sensitivity testing with the existing (allowed) UL transmission configuration but we may need to indicate NS_01 signalling is used in this test to develop a single generic solution for all operating bands and channel bandwidths.
2.2 2nd  change 
Table 7.3.1-2 Maximum uplink configuration for reference sensitivity power (particular in the case of restricted UL configuration)
Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 
Table 7.3.1-2: Maximum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	-
	-
	FDD

	6
	-
	-
	25 
	251
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	501
	501
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	251
	251
	251
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	6
	15
	201
	201
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	Note 1:       Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


The restricted allocations which are highlighted above do not indicate the location for the transmitted RB allocation. From [1] as shown below in table 2-1 below, we note that the location of the transmitted RB will impact the Rx desense due the difference in Tx –Rx location as well as the number of allocated RBs
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Table: 2-1; Main and MIMO Rx desense for 5, 10, 15, 20MHz channel bandwidth 

A)
The desense target of 0.5 dB (which was used to set the RFSENS) is a function of the UL allocation, and the location. This desense target is also a function of the channel bandwidth since the Tx-Rx spacing is reduced for larger channel bandwidths (comparison of RB allocation for different channel bandwidths. So the existing table 7.3-1-1, which set same maximum RB allocation irrespective of the channel bandwidth is only correct in the case for max TX-Rx separation (i.e the Tx UL are located furthest away from the Rx band).  To address this issue we can specify RFSENS based on the following side conditions; 
1) Change the number of restricted RB in Table 7.3.1-2 as the channel bandwidth increases if the start of the Tx RBs are located nearest the Rx channel 
2) Leave Table 7.3.1-2 unchanged if the Tx RBs are located furthest away from the Rx channel 
3) Leave Table 7.3.1-2 unchanged but define the Rx sensitivity with the Tx RB located in the centre of the channel to provide a middle approach 
Our preference is option 3 to define RFSENS with the restricted RB located in the centre to provide generic solution for all channel bandwidths 
B) 
PUCCH allocations are normally allocated at the edge of the channel (and the number of PUCCH allocation will increase with the size of the channel bandwidth) Hence to define a RESENS test assuming a contiguous L-CRB allocation from the edge of channel bandwidth may not be realistic 
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Table: 2-2; PUCH location for 20MHz channel bandwidth (not restricted)
C)
Furthermore, we note in the case of restricted UL in some scenarios we would need to over-provision the PUCCH allocations such that the edge RB allocations will require MPR to meet the emission mask. This scenario is shown below for Band 13 (when NS_07 is signalled) but would also be applicable to other bands currently under discussion in RAN4
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Table: 2-3; PUCH location for NS_07
Summary

Taking into account the above observations and the need to develop a single generic methodology to support all the operating bands and deployments scenarios we have the following options; 

Option a) Define the same generic UL location for all bands 

	Note 1:         Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth

Note 2:         The UL L_CRB resources blocks are located in the centre of the transmission bandwidth configuration NRB  (Table 5.6-1)


Option b) Define the UL location on a per band basis (depending on operator’s input)
	Note 1:         Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth

Note 2:         With the exception of Band x , the UL L_CRB resources blocks are located in the centre of the transmission bandwidth configuration NRB  (Table 5.6-1)


Our recommendation is for option a) since this creates a generic solution for all bands. However, we are conscience that this solution may not appeal to all companies and therefore option b) is also acceptable to achieve closure on this issue.  In this case we can define for cited bands the location of the UL configuration taking into account the inputs of other companies
2.3 3rd change 
Section 7.5, 7.6, 7.7, 7.8 and 7.8; All other Rx performance tests in the case of restricted UL configuration
For other Rx performance tests we note the present conditions in Note 1 and 2 shown below do not account for MPR, A-MPR, and edge of band operation or in the case of a restricted UL configuration the location of the RB allocation 

Table 7.6.1.1-1: In band blocking parameters

	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power


	dBm


	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	BWInterferer
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	2.1+0.0125
	4.5+0.0075
	7.5+0.0125
	7.5+0.0025
	7.5+0.0075
	7.5+0.0125

	FIoffset, case 2
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	Note 1: 
The transmitter shall be set to 4dB below the supported maximum output power.

Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with set-up according to Annex C.3.1



In this case our proposal is to modify the note 1 and add a note 3 as shown below; 
	FIoffset, case 2
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	Note 1: 
The transmitter shall be set to 4dB below PUMAX    for the maximum uplink configuration specified in Table 7.3.1-
Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with set-up according to Annex C.3.1
Note 3:         The UL L_CRB resources blocks are located in the centre of the transmission bandwidth configuration NRB  (Table 5.6-1)



The rationale for this change is as follows;

a) Change to Note 1 has been indicated before and is hence self explanatory

b) Note 3 is to ensure a common test point since there is no best and worst case for the other Rx performance as a function of the location of the UL restricted configuration. In practise  if A-MPR is needed as shown in the case of Band 13  it best to take the use the centre of Tx UL channel since in this case the UL signal will be transmitted at maximum power 
c) In the case of blocking due to 3rd order IMD due to a interfere located at the half duplex distance, it would make more sense this is tested at the centre of the Tx UL channel since in this case the UL signal will be transmitted at maximum power 
3 Summary 
This document provides some clarification for the attached CR in [1] summary of changes are captured below

	Reason for change:
(

	1) 1The Receiver performance requirement are not specified in the case when the supported UL transmission configuration is less than the maximum NRB  for the supported channel bandwidth 

2) The Receiver performance does not take into account MPR and A-MPR for the UL so the UL transmission configuration make not be valid (would not meet emission requirement) and hence may not be configurable or even supported for the associated receiver tests

	
	

	Summary of change:
(

	1. For full UL RB allocation; RESENS is defined for the following side conditions - The transmitter shall be set to PUMAX for the maximum uplink configuration specified in (Table 7.3.1-2) – (Note PUMAX  is the UE transmit power for the specified transmit bandwidth configuration for the UE power class defined in section 6.2.2 and taking into account the allowed MPR defined in section 6.2.3 and the allowed A-MPR defined in section 6.2.4)
2. For restricted UL RB allocation; REFSENS is defined for the following side conditions – maximum number of UL L_CRB resources blocks is less than the supported transmission bandwidth .configuration NRB (Table 5.6-1). The UL L_CRB resources blocks are located in the centre of the transmission bandwidth configuration NRB (table 5.6-1) and is band dependant 
3.  For other Rx performance tests - The transmitter shall be set to [4]dB below maximum output power taking into account PUMAX (MPR and A-MPR) in the case of restricted UL RB configuration, additionally the UL L_CRB resources blocks are located in the centre of the transmission bandwidth configuration NRB (table 5.6-1) for all operating bands

	
	

	Consequences if 
(

not approved:
	Requirements are not specifed or consistant . Performance requirements are not complete


4 Reference 

[1] R4-093097; UL configuration for Rx performance; Motorola, 
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