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1 Introduction

In the last Ran4#78 meeting, Ran4 did not have agreement on side condition. However,  related measurement accuracy test case need to be discussed with square bracket on the side condition. This paper provides parameters related to the number of cells, DMTC configuration , reference measurement channel and LBT model. And it also provides a new PDSCH reference measurement channel and new OCNS patterns for the measurement accuracy test with frame structure 3. 
2 Discussion
Rel-13 LAA with frame structure 3 allows only combination of Pcell and LAA-Scell with maximum aggregated bandwidth of 40MHz. Pcell can be FDD or TDD and LAA-Scell is frame structure 3(FS3). 

For intra-frequency measurement accuracy with FS 3, 2 different frequencies are needed. For instance, f1 is for Pcell and f2 is for LAA-Scell. And at least 2 cells are needed on same secondary component carrier  of f2 for the test as below.

· Cell 1 = PCelll on f1 (serving cell)

· Cell2 = LAA-Scell on f2 (serving cell)

· Cell3 = LAA-Scell on f2 (neighboring cell)

Here, Cell2 and Cell3 are operated on f2 with FS3. It means that Cell2 and Cell3 are operated under LBT model. Regarding  DMTC configuration per carrier, same DMTC configuration can be assumed for Cell2 and Cell3. And regarding LBT model, 2 LBT models can be considered independently for Cell2 and Cell3. Each LBT model can be again separated into 2 models for DRS occasion and Data transmission with different probability. It means that RSSI can be different in each DRS occasion and results in different RSRQ. It requires a complex test configuration. In order to avoid it, what we suggest is to set LBT model on DRS for only Cell3 as follows.

· Probability of DRS/Data occasion in Cell2 : 1/1

· Probability of DRS/Data occasion in Cell3 : 0.9/1

Table 2.1 shows the probability of DRS transmission at each subframe in DMTC duration with the DRS occasion probability of 0.9. Consequently, DRS can be transmitted with probability of 0.99999 in DMTC duration. It means that number of  TDMTC by LBT operation is not included nearly in the measurement period. In other words, the higher the probability of DRS occasion is, the shorter the test time takes.
Table 2.1. Probability of DRS/Data transmission in LBT model
	Probability of DRS/Data transmission
	subframe in DMTC duration

	
	1st
	2nd
	3rd
	4th
	5th

	Cell2
	1/1
	-/1
	-/1
	-/1
	-/1

	Cell3-(a)
	0.9/-
	-/1
	-/1
	-/1
	-/1

	Cell3-(b)
	-/-
	0.09/-
	-/1
	-/1
	-/1

	Cell3-(c)
	-/-
	-/-
	0.009/-
	-/1
	-/1

	Cell3-(d)
	-/-
	-/-
	-/-
	0.0009/-
	-/1

	Cell3-(e)
	-/-
	-/-
	-/-
	-/-
	0.00009/-


Figure 2.1 shows DRS/Data transmission,  RSRP and RSRQ of Cell2 and Cell3 under above scenario. 
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Figure 2.1. RSRP & RSRQ according to DRS LBT on Cell3
In figure 2.1, Cell2 transmits DRS at first subframe in DMTC duration and transmits Data at other subframes.  Cell3 transmits DRS at 1st, 2nd, 3rd, 4th and 5th subframe in DMTC duration according to the LBT operation and transmits Data at remain subframes in DMTC duration and at subframes outside of DMTC duration. Transmission of DRS at 1st, 2nd, 3rd, 4th and 5th subframe in DMTC duration corresponds to (a), (b), (c), (d) and (e) respectively. In each case, RSRP and RSRQ for Cell2 and Cell3 are summarized in Table 2.2. 

Table 2.2. RSRP & RSRQ of Cell2 and Cell3
	
	DRS occasion subframe in DMTC duration

	
	Cell2+Cell3(x)
	
	1st
	2nd
	3rd
	4th
	5th

	RSRP
	(a)
	Cell2
	A
	
	
	
	

	
	
	Cell3-(a)
	B
	
	
	
	

	
	(b),(c),(d),(e)
	Cell2
	A
	
	
	
	

	
	
	Cell3-(b)
	
	B
	
	
	

	
	
	Cell3-(c)
	
	
	B
	
	

	
	
	Cell3-(d)
	
	
	
	B
	

	
	
	Cell3-(e)
	
	
	
	
	B

	RSRQ
	(a)
	Cell2
	C0
	
	
	
	

	
	
	Cell3-(a)
	D
	
	
	
	

	
	(b),(c),(d),(e)
	Cell2
	C1
	
	
	
	

	
	
	Cell3-(b)
	
	D
	
	
	

	
	
	Cell3-(c)
	
	
	D
	
	

	
	
	Cell3-(d)
	
	
	
	D
	

	
	
	Cell3-(e)
	
	
	
	
	D


For RSRP measurement accuracy test, RSRP of Cell2 is available in only 1st subframe in DMTC duration and the value is ‘A’. And RSRP of Cell3 is available in 1st , 2nd, 3rd , 4th or 5th subframe in the DMTC duration depending on LBT operation of DRS occasion and the value is ‘B’.  RSRP of Cell3 is same in 5 subframes regardless of the position of DRS occasion. 
This RSRP test can verify the following three perspectives.
· absolute accuracy of intra-frequency RSRP measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of intra-frequency RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRP measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1
However, for third bullet, the related performance requirement should be defined in clause 9.1.19.2.

For RSRQ measurement accuracy test, RSRQ of Cell2 is available in only 1st subframe in DMTC duration but the value can be different depending on the position of DRS occasion of Cell3 such as C0 or C1. The reason is that RSSI is different between case which DRS of Cell3 transmits at 1st sub-frame and case which DRS of Cell3 transmits at 2nd or 3rd or 4th or 5th sub-frame. And RSRQ of Cell3 is available in 1st , 2nd, 3rd , 4th or 5th subframe in the DMTC duration depending on LBT operation for DRS and the value is ‘D’. The RSRQ of Cell3 is same in the 5 subframes regardless of the position of DRS occasion, since transmission of Data is assumed in Cell2 and it results in same RSSI. This RSRQ test can verify the following two perspectives.

· absolute accuracy of intra-frequency RSRQ measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRQ measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1
However, for second bullet, the related performance requirement should be defined in clause 9.1.19.2.

For these tests, new PDSCH reference measurement channel and new OCNG patterns are needed for frame structure 3. Regarding that Rel-13 LAA allows only DL operation and it is similar to DL in FDD, the new PDSCH reference measurement channel and OCNG patterns for FS3 can be defined based on the existing PDSCH reference measurement channel and OCNG FDD pattern in 20MHz. Expected only change is from FDD to FS3 as follows.
· R.0 FS3 = R.6 FDD in A.3.1.1.1 
· OP.1 FS3 = OP.13 FDD in A.3.2.1.13
· OP.2 FS3 = OP.14 FDD in A.3.2.1.13

Based on the discussion, we propose as follows 
Proposal 1 : For intra-frequency measurement accuracy test in CA with FS3, 3 Cells should be considered such as Cell1=Pcell(f1,serving cell), Cell2=LAA_Scell1(f2,serving cell), Cell3=LAA_Scell(f2,neighbouring cell).

Proposal 2 : For reducing test time and avoiding complexity of test configuration, it can be assumed that the probabilities of DRS occasion and Data transmission in Cell2 are 1.0  and  1.0, and the probabilities of DRS occasion and Data transmission in Cell3 are 0.9  and  1.0.

Proposal 3 : RSRP intra-frequency measurement accuracy test in CA with FS3 should be verified from three perspectives as follows.

·  absolute accuracy of intra-frequency RSRP measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of intra-frequency RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRP measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1
Proposal 4 : RSRQ intra-frequency measurement accuracy test in CA with FS3 should be verified from two perspectives as follows.

·  absolute accuracy of intra-frequency RSRQ measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRQ measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1

Proposal 5 : New PDSCH reference measurement channel and OCNG patterns for Rel-13 LAA can be defined based on the existing PDSCH reference measurement channel and OCNG FDD pattern in 20MHz with only changing from FDD to FS3.
Based on the proposals, we provide CRs for RSRP test case, RSRQ test case, new PDSCH reference measurement channel and new OCNS patterns. The CRs for RSRP and RSRQ test include square bracket on the value of RSRP and RSRQ. The value of RSRP and RSRQ can be changed after decision on side condition in RRM core requirements.

3 Conclusion

In this paper, we provided configuration of intra-frequency measurement accuracy test in CA with FS3. The configuration includes number of cells, probability of DRS/Data occasion due to LBT, new PDSCH reference measurement channel and OCNG patterns. 

Based on the related discussion, we propose as follows 
Proposal 1 : For intra-frequency measurement accuracy test in CA with FS3, 3 Cells should be considered such as Cell1=Pcell(f1,serving cell), Cell2=LAA_Scell1(f2,serving cell), Cell3=LAA_Scell(f2,neighbouring cell).

Proposal 2 : For reducing test time and avoiding complexity of test configuration, it can be assumed that the probabilities of DRS occasion and Data transmission in Cell2 are 1.0  and  1.0, and the probabilities of DRS occasion and Data transmission in Cell3 are 0.9  and  1.0.

Proposal 3 : RSRP intra-frequency measurement accuracy test in CA with FS3 should be verified from three perspectives as follows.

·  absolute accuracy of intra-frequency RSRP measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of intra-frequency RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRP measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1
Proposal 4 : RSRQ intra-frequency measurement accuracy test in CA with FS3 should be verified from two perspectives as follows.

·  absolute accuracy of intra-frequency RSRQ measurements for Cell 3 on the secondary component carrier with frame structure 3

· relative accuracy of inter-frequency RSRQ measurements between the primary and secondary component carriers for Cell 3 relative to Cell 1

Proposal 5 : New PDSCH reference measurement channel and OCNG patterns for Rel-13 LAA can be  defined based on the existing PDSCH reference measurement channel and OCNG FDD pattern in 20MHz with only changing from FDD to FS3.
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