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1.
Summary
At RAN5#42 in Athens R5-090399 [1] was presented, to discuss a proposal that UE signalling tests should be performed by connecting the SS to one UE Rx antenna. Although the proposal had some support, the debate that followed did not favour the proposal for the following main reasons:

· 1 Rx antenna is not “normal operation” (although not clearly precluded by core RAN1/RAN2 specifications)

· Some UE vendors would object to testing in this scenario

· All RAN4 specifications are based on 2 UE Rx antennas

To progress the debate, Anritsu put forward an alternative outline [2] for using 2 UE Rx antennas, at the RAN5 ETSI CT LTE Workshop on 3-Mar-09. On the proposed way forward, the following items were agreed by the group:

· Propose 2 Rx antennas as default, add 36.508 connection diagrams to cover and clarify power levels in tables.

· 36.523-1 Test case power levels / 36.508 tables are based on equal level at 2 Rx antennas

· SS vendors submit discussion paper for agreement at RAN5#42bis, and CRs for 36.508 at RAN5#43
It was strongly emphasised that the TTCN written by MCC TF 160 should not depend on UE implementation. Any UEs with 1 Rx antenna could be tested by simply terminating the other SS port in 50 ohms to maintain the desired power level.

This discussion paper explores the changes necessary to carry out the agreement, and provides some justification for the choices. The aim is to agree CRs at RAN5#43 in Vilnius.
2. Connection diagram
The following informative connection diagram is taken from TS 36.508 [3]. For clarity, initially we will consider the case of a single cell Signalling test.
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Figure A.3: Connection for basic receiver test
As one of they key drivers for using 2 Rx connections in Signalling tests is to maintain the conditions assumed by RAN4 for signal level measurement, this gives a consistent starting point.
At the RAN5 ETSI CT LTE Workshop on 3-Mar-09, the following diagram was used for illustration. It aims to clarify that the generation of the 2 DL signals is the responsibility of the SS, and that power levels specified in TS 36.508 [3] or TS 36.523-1 [4] are specified at the UE connectors.  
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3. Investigation of RAN1, RAN4 specifications
Specifications from other RAN groups were investigated to ensure that Downlink levels for Signalling tests are specified in a consistent way and give the expected behaviour. The key point is the UE’s measurement of RSRP, and the mapping of Downlink power in dBm to reported values. The following extracts are relevant:

TS 36.101 [5] (UE Tx and Rx Core spec) 

· Section 7, Receiver characteristics 

· Clause 7.1: “The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below”

· Clause 7.2: “The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline” 

· Section 8, Performance requirement 

· Clause 8.1.1: “The performance requirements are based on UE(s) that utilize a dual-antenna receiver ”

TS 36.214 [6] (Physical layer – Measurements) 

· Section 5, Measurement capabilities for E-UTRA 

· Clause 5.1.1, Reference Signal Received Power (RSRP): “If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches”

· The implication is that if the UE uses receiver diversity, and DL signal is applied to only 1 Rx port, then the UE will report ½ the power applied. This will be equivalent to an extra 3dB reporting error for RSRP.

TS 36.133 [7] (UE RRM Core spec) 

· Section 9, Measurements performance requirements for UE 

· Text at start of section: “The accuracy requirements in this clause are applicable for AWGN radio propagation conditions and assume independent interference (noise) at each receiver antenna port ”

· Although Signalling tests are done without noise, the implication here is that there is a signal on each Rx antenna port 

· Clause 9.1.4, RSRP Measurement Report Mapping: There is no explicit statement about the number of antenna ports, but TS 36.214 clause 5.1.1, on linear average of the power of all diversity branches, would apply.

In summary, it is possible to argue that the UE should work with signal applied to only one Rx antenna if it has two Rx antennas, but:   

· There may be unexpected RSRP reporting errors

· There is more risk that the test outcome is UE implementation dependent.

· It is clear that the specifications are generally based on 2 UE Rx antennas.

The recommendation in this document is therefore that we base signalling test specifications on applying a DL signal to 2 UE Rx antennas. 

According to the core RAN1/RAN2 specifications, UEs with a single Rx antenna are not precluded, but it is not clear how they would meet performance requirements set by RAN4. A method for connecting such UEs is proposed for the test specifications. 

4. Text proposals
The relevant sections of TS 36.508 [3] have been extracted, and proposed changes are shown.
Note that tables 4.3.4.1-1 and 4.3.4.1-2 were put in TS 36.508 at a time when the definitions in the Common test environment section were expected to apply to both Signalling and RF tests. However, details of DL power levels for RF tests are now contained in Annex C.0 of TS 36.521-1 and RF test cases point to these. Therefore there is now no need for TS 36.508 to cover power levels for all the RF test case scenarios such as any that may use only 1 Rx antenna.
The current values in Table 6.2.2.1-1 (Default settings of suitable / non-suitable cells) were derived from considerations of UE RSRP measurement. As careful examination of TS 36.214 [6] and TS 36.133 [7] shows that measurement of these levels assumes equal levels at each Rx antenna, the existing values and their relationship to the signalled Qrxlevmin value are correct. 
The changes proposed aim to keep consistent values across Common and Signalling sections.
4
Common test environment
<< Unchanged sections omitted >>

4.3
Reference test conditions
This clause contains the reference test conditions, which apply to all test cases unless otherwise specified.
<< Unchanged sections omitted >>

4.3.3
Physical channel allocations

4.3.3.1
Antennas


If the UE has two Rx antennas, the same downlink signal is applied to each one. Both UE Rx antennas must be connected unless otherwise stated in the test case.
If the UE has one Rx antenna, the downlink signal is applied to it.

<< Unchanged sections omitted >>

4.3.4
Signal levels

4.3.4.1
Downlink signal levels

The downlink power settings in table 4.3.4.1-1 are used unless otherwise specified in a test case.


Table 4.3.4.1-1: Default Downlink power levels
	
	Unit
	Channel bandwidth

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

	Number of RBs
	
	6
	15
	25
	50
	75
	100

	Channel BW Power
	dBm
	-66
	-62
	-60
	-57
	-55
	-54

	RS EPRE
	dBm/15kHz
	-85
	-85
	-85
	-85
	-85
	-85

	Note 1:
The channel bandwidth powers are informative, based on -85dBm/15kHz RS_EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.
Note 2:
The power level is specified at each UE Rx antenna.



	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	


It is [FFS] whether there is a requirement to specify constant power throughout all OFDM symbols, and if so how unallocated Resource elements should be treated.
The default signal level uncertainty is +/-3dB at each test port, for any level specified. If the uncertainty value is critical for the test purpose a tighter uncertainty is specified for the related test case in TS 36.521-1 [21] Annex F or in TS 36.521-3 [34] Annex F
<< Unchanged sections omitted >>

6
Test environment for Signalling test 
6.1
Requirements of test equipment
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
6.2
Reference test conditions
The reference test conditions specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the common reference test conditions specified in subclause 4.3 of this specification.

6.2.1
Physical channel allocations

6.2.1.1
Antennas


If the UE has two Rx antennas, the same downlink signal is applied to each one. Both UE Rx antennas must be connected.

If the UE has one Rx antenna, the downlink signal is applied to it.

For Signalling testing, SIMO (Single Input Multiple Output) is used. MIMO (Multiple Input Multiple Output) is not applied for all cell configurations regardless of UE MIMO functionality.
<< Unchanged sections omitted >>

6.2.2
Signal levels

6.2.2.1
Downlink signal levels

The default settings of suitable cells and non-suitable cells for E-UTRA are specified in table 6.2.2.1-1.

Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable “Off” cell in table 6.2.2.1-1.

Table 6.2.2.1-1: Default settings of suitable / non-suitable cells for E-UTRA

	Power level type / Parameter
	Unit
	Power level 

	Serving cell RS EPRE
	dBm/15kHz
	-85

	Suitable neighbour intra-frequency cell RS EPRE
	dBm/15kHz
	-97

	Suitable neighbour inter-frequency cell RS EPRE
	dBm/15kHz
	-97

	Qrxlevmin
	dBm
	-106

	Non-suitable cell RS EPRE
	dBm/15kHz
	-115

	Non-suitable “Off” cell RS EPRE
	dBm/15kHz
	≤ -124

	Note 1:
The power level is specified in terms of cell-specific RS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.
Note 2:
The power level is specified at each UE Rx antenna.


The default signal level uncertainty is +/-3dB at each test port, for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

For test cases using multiple cells, the signal level uncertainty is +/-3dB for each cell, for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

6.3
Reference system configurations
The reference system configurations specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the common reference system configurations specified in subclause 4.4 of this specification.

6.3.1
General

Void

.
<< Unchanged sections omitted >>

Annex A (informative):
Connection Diagrams
<< Unchanged sections omitted >>
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Figure A.16 Connection for Single cell Signalling tests
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Figure A.17 Connection for Multiple cell Signalling tests
5. Recommendations

a) The text proposal shown above, or as agreed during discussion, is used as the basis for a formal TS 36.508 CR at RAN5#42bis.
b) Separate connection diagrams for Signalling tests are added to TS 36.508 Annex A as shown in this document.
c) A CR at RAN5#43 is drafted to add statements to TS 36.523-1 pointing to relevant TS 36.508 Annex A connection diagrams.
d) Review which TS 36.523-1 pointers to 36.508 should be to Section 4, and which to Section 6
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