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1.
Summary
There has been some debate about whether LTE signalling tests should connect to the UE with 1 or 2 Rx antenna connections. It is not currently clear by reading TS 36.523-1 [1] and TS 36.508 [2] whether to apply downlink signals to 1 or 2 Rx antenna connections on the UE, or what default power levels should be chosen. From test case development viewpoint, the default parameters, and whether additional test parameterisation is required to select the UE antenna configuration, need to be clarified.   
This paper proposes a way forward using one UE antenna connection, and includes some recommendations to clarify the relevant specifications.
2. Current status
The following sections of TS 36.508 are relevant:

a) Clause 4.3.4.1 in Common test environment \ Reference test conditions \ Signal levels \ Downlink signal levels, contains two tables, as updated by R5-086400 [3]:      

Table 4.3.4.1-1: Default Downlink power levels for 1 UE Rx antenna
	
	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.


Table 4.3.4.1-2: Default Downlink power levels for 2 UE Rx antennas
	
	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
	-69
	-65
	-63
	-60
	-58
	-57

	RS EPRE
	dBm/15kHz
	-88
	-88
	-88
	-88
	-88
	-88

	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. The power is then split between the two antennas, and therefore specified per port. Full RE allocation with no boost or deboost is assumed.


b) Clause 6.2.2.1 in Test environment for Signalling test \ Reference test conditions \ Signal levels \ Downlink signal levels, contains one table:      

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:
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.


c) Clause 6.3.1 in Test environment for Signalling test \ Reference system configurations \ General, contains the following text:      

For Signalling testing, MIMO (Multiple Input Multiple Output) is not applied for all cell configurations regardless of UE MIMO functionality. Only one SS Tx antenna is used.

One or two UE antennas are used for all signalling test cases. (*1)

(*1) Two UE antennas configuration is possible for UE diversity case.
d) Figure A.1 in Annex A, Connection diagrams, has the title “Figure A.1: Connection for basic single cell tests”:      
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Figure A.1: Connection for basic single cell tests

The following general points are relevant:
· RF test case scenarios are specified with 2 Rx antennas because the core requirements in TS 36.101 are defined under these conditions (for example, Receiver sensitivity and Demodulation of PDSCH).  Signalling test cases however do not directly have this constraint.
· 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 [4], as updated by R5-086415 [5], 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 2 Rx antennas. Subsequent changes such as the addition of Table 6.2.2.1-1 (Default settings of suitable / non-suitable cells) have only covered the single Rx antenna case. 
3. Proposal
From the viewpoint of a Signalling test system implementation, it is simpler and lower cost to connect to the UE at one Rx antenna connector only, and for the chosen Rx connector to be the one duplexed with the UE Tx. This is the configuration currently shown in TS 36.508 [2] Figure A.1.
Our current understanding is that UEs will be able to work in this configuration, for the purpose of signalling test cases.
We propose that the configuration currently shown in TS 36.508 [2] Figure A.1 is used for single cell signalling test cases.

We propose that a configuration with the cells combined to give a single duplex connection at the UE, is used for multi-cell signalling test cases. 
4. Recommendations

a) Use TS 36.508 [2] Figure A.1 for single cell signalling test cases
b) Use a configuration with the cells combined to give a single duplex connection at the UE, for multi-cell signalling test cases

c) Add a generic multi-cell connection diagram to TS 36.508 Annex A as described in b)

d) Add statements to TS 36.523-1 pointing to relevant TS 36.508 Annex A figures

e) Review which TS 36.523-1 pointers to 36.508 should be to Section 4, and which to Section 6

f) Remove Table 4.3.4.1-2 from TS 36.508

g) Move and clarify text on antenna configuration currently located in TS 36.508 under "6.3.1 General", to its intended location under clause 6.2.1.1 “Antennas”, in alignment with the above.
References

[1] TS 36.523-1 v8.0.1, “E-UTRA UE Conformance specification Part 1: Protocol” 
[2] TS 36.508 v8.0.1, “E-UTRA Common test environments for User Equipment testing”
[3] R5-086400, Anritsu, Addition of RS_EPRE powers to default DL signal levels (in 36.508)
[4] TS 36.521-1 v8.0.1, “E-UTRA UE Conformance specification Radio Tx and Rx, Part 1”
[5] R5-086415, Anritsu, Correction of RS_EPRE powers for default DL signal levels (in 36.521-1)




































































































































































































































Page 3

_1294731721.doc

[image: image1]

SS







TX







RX







UE under Test







RX/TX







Ior







Îor












