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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.


First discussions took place in RAN4#84 and 3 contributions [1]

 REF _Ref492725435 \r \h 
[2]

 REF _Ref492725437 \r \h 
[3] were discussed, although no reply LS was agreed to RAN5.
2. Discussion

In Q1, RAN5 asks RAN4 views on “test efficiency” which can have many aspects. Our view is that RAN4 should answer primarily from a technical perspective on the impacts of the proposed time multiplexing of cells, and other less discussions such as cost and complexity would be better to take place in RAN5.
In the last RAN4 meeting it was discussed also whether this would be a mandatory change to the test implementation. Since the originally specified RAN4 test procedure for 4/5DL accuracy is still fully valid and we see no strong motivation to mandate a change, i.e. RAN4 should not change 36.133 to specify a different number of cells in the tests, but if the TDM procedure is found to be valid by RAN4, RAN5 could introduce it as an option for testing in 36.521-3.

We believe that there are 2 main areas where RAN4 can give useful technical input to RAN5 to help them decide what to do about the issue.

· The likely impact of cells present on one downlink frequency to measurements on a different downlink frequency

· Need for cell identification when the TDM switching is performed.

The likely impact of cells present on one downlink frequency to measurements on a different downlink frequency

For adjacent frequencies (intraband contiguous CA), RAN4 has specified in 36.101 that high throughput is specified with 6dB power imbalance between the carriers. In the existing test, the Io levels on the SCC are equal and 5.33dB higher than the Io level of the PCC If the neighbor cell is switched off, the Io level becomes 4.31dB, so reduces by approximately 1dB. Realistically, to pass the existing carrier imbalance test, the UE must implement channel filtering between carriers such that a this 1dB power reduction will not have any perceivable impact on the measurements of an adjacent carrier.

For interband carrier aggregation there is even less likely to be an impact since the signals are received with separate RF chains. In the highly unlikely event that a 1dB difference in Io on an adjacent frequency would make a difference to the measurements, this problem would also readily be discovered by other tests.

Observation 1 : Given the power levels in the test, measurements on frequency SCC f1 could not be changed in any significant way by the presence or absence of an interfering cell at Es/Not=-1dB on an adjacent frequency f2 when the serving Scells are at +3dB Es/Noc.
The need for cell identification when TDM switches are performed.

As we already discussed in [1], after the TDM switch occurs and a neighbor cell is switched on for one of the SCCs, it will be necessary to wait until the cell is identified before neighbor measurement reports can be expected. A worst-case delay of 800ms could be expected based on RAN4 cell identification requirements. In addition, the test time is extended due to the TDM phases, eg if 4DL needs to be tested the test time may be scaled up by 3x, and if 5DL needs to be tested a 4x scaling factor is likely.

Observation 2 : UE needs to be allowed time to identify cells after TDM switching of cells, and up to 800ms should be allowed

Observation 3 : Test time will be extended both by possible cell identification delays, and also the need to switch through several multicell configurations before the test requirement is verified.

Based on these considerations, we propose the following reply to RAN5

Proposal : The following reply to RAN5 is agreed:
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?

RAN4 notes that “test efficiency” has a broad scope, and provides the following technical comments

1. Measurements on one downlink frequency should not be impacted by the presence or otherwise of cells on a different DL frequency. Even for adjacent DL frequencies, other RAN4 requirements would ensure that there is no significant difference in interference power on the adjacent frequency whether or not a neighbour cell is present, for the signal levels specified in the test cases.

2. When a neighbour cell is started in the time multiplexed manner discussed in R5-173030, it will be an unknown cell to the UE from when it is started until cell identification is successfully performed by the UE. Based on RAN4 intrafrequency cell identification requirements it will be necessary to wait up to 800ms while the UE identifies the intrafrequency neighbour cell before it is expected to be included in any measurement reports
3. In addition to the 800ms cell identification period, the test requirements would be checked in a sequential manner using the time multiplexing procedure. Therefore it can be expected that test times are extended with the time multiplexed test procedure.
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?

RAN4 view is that both test methods would produce valid results because measurements on one downlink frequency should not be impacted by the presence or otherwise of cells on a different DL frequency.

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?

RAN4 hopes that the information provided in the answers to Q1 and Q2 is sufficient to allow RAN5 to decide if the proposed method is an acceptable trade-off, noting that the analysis of TE complexity is more of a RAN5 issue.
3. Conclusions

We discuss further the LS from RAN5 on 4/5DL CA measurement accuracy testing and observe:
Observation 1 : Given the power levels in the test, measurements on frequency SCC f1 could not be changed in any significant way by the presence or absence of an interfering cell at Es/Noc=-1dB on an adjacent frequency f2
Observation 2 : UE needs to be allowed time to identify cells after TDM switching of cells, and up to 800ms should be allowed

Observation 3 : Test time will be extended both by possible cell identification delays, and also the need to switch through several multicell configurations before the test requirement is verified.

Based on these considerations, we propose a reply to RAN5
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