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1.	Introduction
The current test procedure for FR2 DL CA Reference sensitivity power level test cases applies a fixed offset of 5 dB between the component carrier under the test and other component carriers. This paper proposes to apply this procedure to FR2 DL CA EIS spherical coverage test cases and to update the procedure to reduce test time.

2.	Discussion
[bookmark: _Hlk60670583]Following shows the test procedure of 7.3A.2.1 Reference sensitivity power level for CA (2DL CA) in TS 38.521-2 [1]. As shown in the red marked part, level of component carriers other than the one being tested is increased by a fixed offset of 5 dB compared to the current power level of the component carrier under test. Such a test procedure was introduced to avoid a UE dropping its connection to a test system while measuring due to power imbalance between component carriers in [2]. Note that the similar test procedure is used for inter-band CA as well.
7.3A.2.1.4.2	Test Procedure
Test procedure for Intra-band:
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 7.3A.2.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321[28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3A.2.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
5.	SS sends uplink scheduling information on PCC for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.3A.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
6.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. 
7.	Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in Annex K.1.2.. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 
8.	For each component carrier, perform EIS procedure as stated in Annex K.1.4 to calculate “averaged EIS” by changing the power level of the wanted signal with a step size of 0.2dB, while increasing the power level of each component carrier other than the one being tested by a fixed offset of 5 dB compared to the current power level of the component carrier under test. Coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level. For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
9.	For each component carrier, compare the dB value of the “averaged EIS” value corresponding to the Rx beam peak direction (same as that found for single carrier in clause 7.3.2) identified in step 8 to the test requirement in Tables 7.3A.2.1.5-4 to Table 7.3A.2.1.5-7. If the EIS value is lower or equal to the value in Tables 7.3A.2.1.5-4 to Table 7.3A.2.1.5-7, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.

On the other hand, following shows the test procedure of 7.3A.3.1 EIS Spherical Coverage for Inter-band CA (2DL CA) [1]. There is no procedure to set an offset, so it is not clear how to handle the component carriers other than the one being tested. We propose to introduce a fixed offset between the component carrier to EIS Spherical Coverage as same as Reference sensitivity power level.
7.3A.3.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 7.3A.3.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321[28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3A.3.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.3A.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX.
4.	For each component carrier, measure UE EIS value for each grid point according to EIS spherical coverage procedure defined in Annex K.1.6.0, and obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values. Alternatively, UE EIS measurement for each grid point could be done according to Rx Fast spherical coverage procedure defined in Annex K.1.6.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. EIS is calculated considering both polarizations, theta and phi.
5.	Identify the EIS dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement tables in section 7.3A.3.1.5.
6.	Compare the EIS dBm value identified in step 5, to the limit value in the applicable test requirement tables in section 7.3A.3.1.5. If the EIS dBm value is lower or equal to the limit value, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
[bookmark: _Ref149148965]Proposal 1: Introduce a fixed offset of 5 dB between the component carrier under test and other component carriers to FR2 EIS Spherical Coverage for CA.

However, introducing an offset increases test time, because all component carriers cannot be measured simultaneously. EIS Spherical coverage is especially affected by this disadvantage due to its originally long test time.
We propose the following 2 updates for the test procedure with an offset to reduce test time.
· Update A:
According to the current test procedure, each cell is tested by the following patterns.
1. Measure PCell. The level of all SCells is 5 dB higher than the PCell.
2. Measure SCell 1. The level of PCell and all SCells other than SCell 1 is 5 dB higher than the SCell 1.
3. Measure SCell 2. The level of PCell and all SCells other than SCell 2 is 5 dB higher than the SCell 2.
…
n. Measure SCell n. The level of PCell and all SCells other than SCell n is 5 dB higher than the SCell n.
Considering the purpose of an offset, which is to avoid a UE dropping its connection, it is enough to keep only PCell to be higher than the other Cells as below.
1. Measure PCell. The level of all SCells is the same as the PCell.
2. Measure each SCells simultaneously. The level of PCell is 5 dB higher than the SCells.
Since it requires measuring only 2 patterns regardless of the number of component carriers, it can reduce test time of testing 3 or more component carriers. Following shows an example of implementation of this approach in [1].
[bookmark: _Hlk149206916]8.	For each component carrier, perform EIS procedure as stated in Annex K.1.4 to calculate “averaged EIS” by changing the power level of the wanted signal with a step size of 0.2dB, while increasing the power level of each component carrier other than the one being testedPCell not under test by a fixed offset of 5 dB compared to the current power level of the component carrierSCell under test. Coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level. For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.

· Update B:
[bookmark: _Hlk149153114]To achieve the purpose to avoid disconnection, there is no need to apply an offset between Cells as long as a UE is able to keep its connection to a test system. Considering that dropping of such disconnection rarely occur in practice and reducing test time, it is enough to apply an offset between Cells only if the connection is dropped. Following shows an example of implementation of this approach in [1].
8.	For each component carrier, perform EIS procedure as stated in Annex K.1.4 to calculate “averaged EIS” by changing the power level of the wanted signal with a step size of 0.2dB, while changing the all component carriers at the same time as long as the connection between SS and UE is kept. If the connection between SS and UE is dropped, repeat the test while increasing the power level of each component carrier other than the one being tested by a fixed offset of 5 dB compared to the current power level of the component carrier under test instead of changing the all component carriers at the same time. Coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level. For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.

[bookmark: _Ref149148968]Proposal 2: Update the test procedure of FR2 DL CA test cases to apply a fixed offset of 5 dB to only between PCell and SCells.
[bookmark: _Ref149148970]Proposal 3: Update the test procedure of FR2 DL CA test cases to apply a fixed offset of 5 dB only when a UE drops its connection to test system.


3.	Conclusion
RAN5 is asked to endorse following proposals for FR2 DL CA testing.
Proposal 1: Introduce a fixed offset of 5 dB between the component carrier under test and other component carriers to FR2 EIS Spherical Coverage for CA.
Proposal 2: Update the test procedure of FR2 DL CA test cases to apply a fixed offset of 5 dB to only between PCell and SCells.
Proposal 3: Update the test procedure of FR2 DL CA test cases to apply a fixed offset of 5 dB only when a UE drops its connection to test system.
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