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1 Introduction
RAN5 sent RAN4 an LS about 4CA and 5CA RSRP accuracy tests
	1. Overall Description:

During RAN5 work of Rel-13 CA work item, some companies raised a concern for the hardware complexity of the test equipment for 4DL/5DL RSRP accuracy tests, which have 7Cells(4DL CA) and 9Cells(5DL CA). For CA RSRP accuracy tests, TE hardware complexity increases substantially when a new component carrier is added due to RSRP accuracy tests define a neighbour cell per each CC with all cells active at the same time, this scenario will become worse beyond 5 carriers.  A proposed method to reduce complexity was presented, by using time-multiplexed neighbour cells and reducing the number of cells active at a certain instant of time as follows.

· Intra-band relative RSRP accuracies (  RSRP of “Cell2-3”, “Cell4-5” and ”Cell6-7”  for 4CA, plus ”Cell 8-9” for 5CA) are measured sequentially by time-switching the neighbour cells one by one while all of the PCell, SCells are active.  E.g. For 4DL CA case, Neighbour Cell3, Cell5 and Cell7 are time-switched while all of the PCell, SCells are active, and UE and TE will repeat measurement of RSRP of “Cell2-3”, “Cell4-5” and ”Cell6-7” in turn.  

· RSRP measurement of all the PCells SCells, Neighbor Cells shall be always configured by measurement configuration message throughout the test though some of them might not be used for final verdict.

However, other companies argue that the proposed method reduces the stringentness of the test conditions and that the same test requirements cannot be applied to the new proposed test method.
RAN WG5 would kindly ask RAN WG4’s view on the above consideration and provide an answer to the following questions:

Question 1: Does RAN WG4 kindly clarify does reducing the number of active neighbors impact the test efficiency and have a direct impact to test requirements?

Question 2: Does RAN WG4 think that the both test methods (the standard method and the reduced-complexity method with time-multiplexed cells) will provide identical results for the UE, if the test requirements are not modified?

Question 3: If answer to the Question 2 is “No”, does RAN WG4 think the proposed method is acceptable considering the trade-off between TE complexity and test condition stringentness?

2. Actions:

To RAN WG4: RAN WG5 respectfully asks RAN WG4 to take into consideration the information provided in this LS and kindly requests RAN WG4 to provide an answer to the presented questions.


In this contribution, we discuss the issues further and propose answer to the question
2 Discussion

RAN5 has concern on the TE complexity with 4 and 5 DL carrier aggregation, where the tests specify 7 and 9 cells respectively. RAN5 proposes a TDM solution where cell 1, 2, 4, 6 and (for 5 DL CA) 8 are active, and the neighbour cells (cell 3, cell 5, cell 7 and (for 5 DL CA) cell 9) are activated in a TDM manner, such that RSRP of “Cell2-3”, “Cell4-5” and” Cell6-7” for 4CA, plus” Cell 8-9” for 5CA are checked in different time phases. In this way, the number of emulated cells is reduced to 5(4DL) or 6(5DL) (serving cells + 1 neighbour) rather than 7 or 9.
We begin by noting that a somewhat similar TDM procedure is used for testing Inchon, the difference being that it is specified in the Incmon tests in 36.133 rather than by RAN5. Considering the proposed procedure, the UE shall be configured to measure on PCC and all SCC and shall be able to measure serving cells, however the neighbour cell performs two roles

1. It acts as an interferer, reducing the Es/Iot of the serving cell
2. It provides an additional cell to measure, allowing intrafrequency relative accuracy requirements to be met.
Considering the procedure proposed by RAN5, we consider that it is a valid test of CA RSRP accuracy, since the UE will be actively measuring all frequencies, and the results measured on one frequency should not impact the measurements on a different frequency. It is difficult to state that the method will provide identical results as asked by RAN5 in Q2, however the test method appears no less valid than a test where all 7 or 9 cells are constantly present. 

There will be minor differences in the test outcome, e.g. after each TDM switch of the neighbour cell to a different frequency, the UE will need to perform cell identification of the cell (which is cell 3, 5, 7 or 9) as a new cell before measurements are included in measurement reports. Hence it will be necessary to wait for up to 800ms after the TDM switch before the expected results for the accuracy test start to be reported.

Given that RAN5 has concerns on the test equipment complexity, the solution proposed by RAN5 appears to be a good one, although naturally the test equipment complexity to test a more capable UE (e.g. that supports 4 or 5DL CA) is always going to be considerably more than the complexity of testing a non-CA UE, and we expect that this trend would continue in future as well (e.g. NR + LTE dual connectivity may introduce complex test environments).

Based on this, we propose the following answers to RAN5

Proposal 1: It is proposed to answer RAN5 as follows
Question 1: Does RAN WG4 kindly clarify does reducing the number of active neighbours impact the test efficiency and have a direct impact to test requirements?
Answer 1: RAN4 view is that reducing the number of active neighbours would still lead to a valid RSRP accuracy test procedure provided that neighbours are activated on each secondary component carrier in the sequential manner proposed by RAN5
Question 2: Does RAN WG4 think that the both test methods (the standard method and the reduced-complexity method with time-multiplexed cells) will provide identical results for the UE, if the test requirements are not modified?
Answer 2: RAN4 thinks that although it is difficult to be certain that the results would be strictly identical, the proposed procedure is nevertheless valid. RAN4 notes that when the sequential TDM switches are performed it will be necessary to wait while the UE identifies the neighbour cell which has been moved to a new frequency, before it is included in measurement reports (up to 800ms according to RAN4 intrafrequency cell identification complexity)

Question 3: If answer to the Question 2 is “No”, does RAN WG4 think the proposed method is acceptable considering the trade-off between TE complexity and test condition stringentness?

Answer 3: RAN4 thinks that the proposed method is acceptable considering the trade-off between TE complexity and test condition stringentness
3 Conclusions

In this contribution, we discuss the questions raised in [1] and propose the following responses
Proposal 1: It is proposed to answer RAN5 as follows
Question 1: Does RAN WG4 kindly clarify does reducing the number of active neighbours impact the test efficiency and have a direct impact to test requirements?
Answer 1: RAN4 view is that reducing the number of active neighbours would still lead to a valid RSRP accuracy test procedure provided that neighbours are activated on each secondary component carrier in the sequential manner proposed by RAN5
Question 2: Does RAN WG4 think that the both test methods (the standard method and the reduced-complexity method with time-multiplexed cells) will provide identical results for the UE, if the test requirements are not modified?
Answer 2: RAN4 thinks that although it is difficult to be certain that the results would be strictly identical, the proposed procedure is nevertheless valid. RAN4 notes that when the sequential TDM switches are performed it will be necessary to wait while the UE identifies the neighbour cell which has been moved to a new frequency, before it is included in measurement reports (up to 800ms according to RAN4 intrafrequency cell identification complexity)

Question 3: If answer to the Question 2 is “No”, does RAN WG4 think the proposed method is acceptable considering the trade-off between TE complexity and test condition stringentness?

Answer 3: RAN4 thinks that the proposed method is acceptable considering the trade-off between TE complexity and test condition stringentness
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