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1. Introduction
In last RAN4 meeting, the performance requirements of PUCCH SCell activation were discussed with agreements captured in [1]. In this paper, we further provide our views on remaining issues on test cases design to verify the corresponding requirements.
2. Discussion
One of the remaining issue is whether/how to define test cases for FR1+FR2 test cases. The latest status are summarized as follows:
	Issue 2-1-5: Whether the test cases for the following band combinations are needed? 
Agreements:
· Define test cases for: 
· FR1 PCell/PSCell + FR1 PUCCH SCell 
· FR2 PCell/PSCell + FR2 PUCCH SCell(inter-band) 
· FFS whether to define test cases for: 
· FR1 PCell/PSCell + FR2 PUCCH SCell
Issue 2-1-6: Testability for FR1 +FR2 combination
Candidate options for open discussion: 
· Proposal 1: 
· For NR SA (or EN-DC) case, when the to-be-activated PUCCH Scell is in FR2 and PCell (or PSCell) is in FR1, only define test cases for known case with valid TA.
· Another FR2 serving cell should be configured in the test, and TE shall guarantee that the FR2 serving cell is successfully activated before activation the PUCCH Scell.




As discussed in last meeting, it should be first evaluated whether there is testability issue according to the agreed principles in [2] before abandon all test cases involving FR1 and FR2 Cells. According to the principle in [2], UE may have testability issues when following conditions are met:
	Criteria for selecting FR1/LTE+FR2 test with OTA testability problem
· FR1/LTE+FR2 test has OTA testability problem if at least one of the following criteria is met:
· Tests where any requirement is tested for FR1/LTE,
· Tests where UE receives any DL message (e.g. RRC/DCI/MAC-CE configuration message/command etc) on FR1/LTE between the starting point and ending point of the test, and
· Tests where UE transmits any UL signal (e.g. measurement report, ACK/NACK, CSI etc) b on FR1/LTE between the starting point and ending point of the test. 




For test cases for FR1 PCell + FR2 PUCCH SCell, it was proposed to only consider known case with valid TA. Because for unknown case, UE needs to report L1-RSRP during the activation processing via PCell, which is against the third criteria above. And for invalid TA case, UE needs to perform RACH process, and UE needs to receive RAR in PCell, which is against the second criteria. 
Besides, it is proposed to have another active serving cell in FR2 (inter-band) to have reliable link for control message transmission/reception. However, it is also commented that there is no such BC (FR1+2 FR2 bands) currently. We think it is a valid concern, as the test still can not be tested as no such BC is supported. 
Based on the analysis above, it seems the only issue is the starting point of the test (activation command reception in FR1). Other than that, for known case with valid TA, there is no DL/UL in FR1/LTE between the starting point and ending point. The risk is that if the activation command is not received by UE, then UE does not aware of PUCCH SCell activation, and UE may fail the test. One possible solution is that TE determine the starting point of the test based on the activation command of which the HARQ ACK is successfully received by TE.
Observation 1: For FR1/LTE+FR2 known PUCCH SCell activation with valid TA, there is no DL message/UL signal in FR1/LTE between the starting point and the ending point.
As commented by companies in last meeting, FR1+FR2 is an important scenarios to be considered for dual PUCCH. According to the restriction in TS 38.331. For EN-DC, NW configures at most one serving cell per frequency range with PUCCH. It means if the NR PSCell is in FR1, then the PUCCH SCell can only be FR2. If the FR1/LTE+FR2 cases are skipped, it will results in only NR SA FR1 test cases.
	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell) ; if PUCCH cell switching is supported by the UE, the network may configure at most one additional SCell with PUCCH-Config within each PUCCH group.
In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same numerology is supported for the cell group with carriers only in FR2.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.



Observation 2: For EN-DC, PUCCH SCell can only be in FR2 if the PSCell is in FR1.
Thus, based on the analysis above, it is suggested to define test cases for LTE/FR1+FR2, where TE determines the starting point of the test based on the activation command of which the HARQ ACK is successfully received.
Proposal 1: Define test cases for LTE/FR1+FR2, where TE determines the starting point of the test based on the activation command of which the HARQ ACK is successfully received.
3. Conclusions
Observation 1: For FR1/LTE+FR2 known PUCCH SCell activation with valid TA, there is no DL message/UL signal in FR1/LTE between the starting point and the ending point.
Observation 2: For EN-DC, PUCCH SCell can only be in FR2 if the PSCell is in FR1.
Proposal 1: Define test cases for LTE/FR1+FR2, where TE determines the starting point of the test based on the activation command of which the HARQ ACK is successfully received.
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