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1.
Introduction

At RAN4#65 in New Orleans, R4-126802 [1] was agreed to define the timing relationship between Cell 1, Cell 2 and Cell 3 in CA Event triggered reporting Test Cases A.8.16.1 to A.8.16.4. The main reason for change was to clarify whether the specified time offsets represented a nominal value of time offset between the cells deliberately set by the test system, or a maximum allowed time offset never to be exceeded.
Although the timing relationships between cells have been clarified for A.8.x Test Cases, RAN5 analysis of the RSRP and RSRQ reporting accuracy test cases A.9.x shows that these test cases also need clarifying.

2.
Timing relationships between cells in RSRP and RSRQ Tests 
At present there are 3 variants used to express the timing relationship:

Variant A, nominal timing figures in table: 
Table A.9.1.6.2-1: RSRP FDD carrier aggregation test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	10
	10
	10

	Timing offset to cell1
	(s
	-
	1.3
	3


Variant B, nominal timing figures in table and repeated in text: 
A.9.2.5.2
Test parameters

In this test case the PCell and the SCell are on different carrier frequencies. There are three cells used in this test case. Both RSRQ absolute and relative accuracy requirements of the primary and secondary component carrier are tested by using test parameters specified in Table A.9.2.5.2-1.  In the test, Cell 1 is the PCell, Cell 2 is the SCell on the Secondary Component Carrier (SCC) and Cell 3 is the neighbouring cell on the SCC. The SCC is configured and activated. The time offset to Cell 1 is 1.3 µs and 3 µs.

Table A.9.2.5.2-1: FDD RSRQ Carrier Aggregation test parameters

	Parameters
	Test 1

	
	Units
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel_CA
	MHz
	10
	10
	10

	Time offset to Cell 1
	(s
	-
	1.3
	3


Variant C, Maximum timing figures in table: 
Table A.9.2.6.2-1: TDD RSRQ test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	<< Many rows skipped >>
	
	

	BWchannel
	MHz
	10

	Maximum downlink radio frame transmit time offset relative to Cell 1 at the UE antenna connector
	(s
	-
	1.3
	3


Taking the example of Cell 1 timing relative to Cell 1, a test equipment vendor implementing the tests exactly as written would:

· Apply a 1.3(s fixed timing offset to Cell 2 in test cases A.9.1.6 and A.9.2.5 (Variants A and B)
· Apply a 0(s timing to Cell 2 in test case A.9.2.6 with an uncertainty no larger than ±1.3(s (Variant C)

The tests are intended to be applicable to intra-band contiguous, intra-band non-contiguous, or inter-band CA. The applicable timing alignment error is selected from TS 36.104 [3]:

6.5.3.1
Minimum Requirement

For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 260 ns.

For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 1.3 μs.
There are two related issues:

· If we apply a 1.3(s fixed timing offset to Cell 2, any uncertainty for example ±0.1(s could take the UE outside the expected test conditions.

· In Variant C, it seems likely that the 1.3(s Maximum timing offset for Cell 2 relative to Cell 1 was chosen to match the inter-band CA timing alignment error in TS 36.104. It could however exceed the intra-band contiguous CA figure of 130ns.
In Anritsu’s understanding the RSRP and RSRQ tests were not designed to stress the timing offset condition, so the best way forward would be to set the same timing relationship to that used in CA Event triggered reporting Test Cases A.8.16.1 to A.8.16.4, as agreed in R4-126802 [1].
4. Summary and recommendations

Based on the above analysis, we make the following proposals:
· Cell 2 timing offset to Cell 1:  0(s
· Time alignment error between Cell 2 and Cell 1: as specified in 3GPP TS 36.104 clause 6.5.3.1
· Cell 3 timing offset to Cell 1:  3(s (Synchronous cells)
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