[bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting # 104-e	R4-2212181
Electronic Meeting, August 15 – August 26, 2022
Agenda Item:	9.8.2.3
Source: 		Qualcomm Incorporated
Title: 			Test framework for FR2 unknown PUCCH SCell Activation
Document for:	Discussion
1.	Introduction
We present our views on the open issues and the test framework for “FR2 unknown PUCCH SCell activation with and without non-PUCCH SCell to be activated in parallel.”
2. 	Discussion
Open Issues
There are two open issues from the last meeting as highlighted in yellow below.
· Issue 2-1-5: Whether the test cases for the following band combinations are needed? 
· 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

Although the core requirements do not differentiate intra- vs. inter-band between dual PUCCH groups, in order to reflect the observation of commercial deployments into test environment, the test cases shall be designed only for inter-band CA between PUCCH SCell and the other PUCCH group.

Proposal 1: RAN4 to not define test cases for intra-band CA between dual PUCCH groups, i.e. PUCCH SCell should not be in the same band as the other PUCCH group.

We understand that the test case of “FR1 PCell/PSCell + FR2 PUCCH SCell” cannot be tested due to the current testability issue on “FR1+FR2”. On the other hand, we believe it is worth defining the test case in Rel-17 because the scenario is expected to be enabled in the real field. Therefore, it is recommended that RAN4 define the test case and wait until the testability issue is resolved.

Proposal 2: RAN4 to define the test case of “FR1 PCell/PSCell + FR2 PUCCH SCell” in Rel-17 without adding another FR2 serving cell as a workaround and include the test case to Table A.3.13A.3-1 until the testability issue on FR1+FR2 is resolved.

The last condition of the current requirement applicability rule (highlighted in yellow in the table below), inherited from the legacy multiple SCell activation requirement, effectively disables UE and NW from activating, e.g. an unknown PUCCH FR2 SCell in parallel with an unknown non-PUCCH FR2 SCell when all active serving cells in the other PUCCH group are in FR1. We believe the condition, if needed, should be limited to those DL SCells in a different band from PUCCH SCell to be activated in parallel.

Table 1. Requirement applicability rule for PUCCH SCell activation with multiple DL SCells in parallel
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8.3.13.1	Introduction
The requirements in this clause shall apply for the UE configured with multiple deactivated downlink SCells and PUCCH is configured for a SCell, and when PUCCH SCell with downlink SCell(s) are activated by one MAC command.
For EN-DC, NE-DC, and standalone NR, the requirements in this clause shall apply when the following conditions are met:
-	UE only receives one single MAC command for multiple SCell activation within the activation period defined in this clause
-	in each single CG, there are no other SCell activation, deactivation, addition or release before activation is completed for all the SCells activated by the single MAC CE in this clause, and
-	in EN-DC and NE-DC, there are no E-UTRAN SCell activation, deactivation, addition or release before multiple SCell activation is completed in this clause, and
-	any to-be-activated unknown SCell (FFS for PUCCH SCell.) has active serving cell(s) or known to-be-activated SCell(s) on the same band. 



Proposal 3: RAN4 to update the requirement applicability as below: (from Current version to Updated version below)
· Current version: any to-be-activated unknown SCell (FFS for PUCCH SCell.) has active serving cell(s) or known to-be-activated SCell(s) on the same band.
· Updated version: any to-be-activated unknown non-PUCCH SCell in a different band from to-be-activated PUCCH SCell has active serving cell(s) or known to-be-activated non-PUCCH SCell(s) on the same band.

Framework for the agreed Test Case #1-4 (A7.5.3.x2)
· TC for PUCCH SCell activation and deactivation delay requirements of FR2 unknown cell with FR1 PCell

According to the agreement made in the previous meeting, there should be two sub-test cases in each test case for valid TA and invalid TA scenarios. Considering PUCCH SCell needs to be put in deactivated state to make it unknown in TC #1-4, however, the valid TA scenario does not seem applicable because FR1 and FR2 cells won’t typically be grouped into the same TAG.

Proposal 4: Test Case #1-4 does not include a sub-test for a valid TA scenario.

Fig.1 shows the test framework of TC #1-4 for an invalid TA scenario. In order to make the deactivated PUCCH SCell unknown, PUCCH SCell can be put in a power off mode until Time #2. Based on the agreements, a valid L1-RSRP measurement result shall be reported to FR1 PCell, and the UE shall be able to monitor PDCCH on FR2 PUCCH SCell after “beam association and activation” procedure. From Time #2 to Time #3, the activation latency and interruption can be verified, and it can be followed by test procedure for the PUCCH SCell deactivation. The detailed test configuration and procedure can be found in a companion paper in the form of test proposal.
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Figure 1. Test framework of TC #1-4 for an invalid TA scenario

Framework for the agreed Test Case #1-10 (A7.5.3.x6)
· TC for PUCCH SCell activation and deactivation delay requirements of FR2 unknown PUCCH SCell and one FR2 unknown SCell with FR2 PCell

Compared to the TC #1-4, TC #1-10 has PCell in FR2 and two FR2 SCells (PUCCH SCell and non-PUCCH SCell) to be activated in parallel. In the test, the two SCell can be in the same PUCCH group and in a different band from PCell, i.e. inter-band CA between the dual PUCCH groups and intra-band CA for the secondary PUCCH group. The test procedures are not much different from TC #1-4 except that all cells are in the same TAG for a valid TA scenario whereas the UE is configured with dual TAGs for invalid TA scenarios. The detailed test configuration and procedure can be found in the companion paper in the form of test proposal.

Proposal 5: Test Case #1-10 configures a PCell and two SCells in different FR2 bands, i.e. inter-band between the PCell and the SCells, and the two SCells are intra-band contiguous to each other. One of the two SCells is PUCCH SCell, and the other SCell belongs to the same PUCCH group as the PUCCH SCell, i.e. the secondary PUCCH group.
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Figure 2. Test framework of TC #1-10 for both valid and invalid TA scenarios

3.	Conclusion
We presented our views on the open issues and illustrated test framework for “FR2 unknown PUCCH SCell activation with and without non-PUCCH SCell to be activated in parallel.” The detailed test configuration and procedure can be found in the companion paper in the form of test proposal.

Proposal 1: RAN4 to not define test cases for intra-band CA between dual PUCCH groups, i.e. PUCCH SCell should not be in the same band as the other PUCCH group.
Proposal 2: RAN4 to define the test case of “FR1 PCell/PSCell + FR2 PUCCH SCell” in Rel-17 without adding another FR2 serving cell as a workaround and include the test case to Table A.3.13A.3-1 until the testability issue on FR1+FR2 is resolved.
Proposal 3: RAN4 to update the requirement applicability as below: (from Current version to Updated version below)
· Current version: any to-be-activated unknown SCell (FFS for PUCCH SCell.) has active serving cell(s) or known to-be-activated SCell(s) on the same band.
· Updated version: any to-be-activated unknown non-PUCCH SCell in a different band from to-be-activated PUCCH SCell has active serving cell(s) or known to-be-activated non-PUCCH SCell(s) on the same band.
Proposal 4: Test Case #1-4 does not include a sub-test for a valid TA scenario.
Proposal 5: Test Case #1-10 configures a PCell and two SCells in different FR2 bands, i.e. inter-band between the PCell and the SCells, and the two SCells are intra-band contiguous to each other. One of the two SCells is PUCCH SCell, and the other SCell belongs to the same PUCCH group as the PUCCH SCell, i.e. the secondary PUCCH group.
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