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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Work on RRM core requirements for MR_DC was completed in Rel-17 in the last meeting. In this contribution we provide our views on the test cases needed for verifying the core requirements related to MR-DC enhancements.
Discussion
Subtopic # 1 : On test cases for efficient (de)activation of SCell
	Observation #1 
For FR2 test cases which involves certain OTA test setting adds certain complication for have DC scenario to test the activation delay. Also there is quite limited coverage in test case when the SCell to be activated is in FR2.

Observation #2  
In Rel-17, the SCell activation procedure is similar to MAC-CE based activation. Therefore, the test procedure can fundamentally be based on the methodology of the existing test case for SCell activation and deactivation delay.

Observation #3
Rel-17 major the major enhancement compared to Rel-16, is that the MAC-CE can trigger A-TRS for UE AGC setting. This aspect needs to be included in the test. The corresponding test configuration needs to be specified.



Inventory of existing SCell activation test case coverage in different DC scenarios in shown in table 1:
Table 1: Existing Rel-16 test cases for SCell activation in TS 38.133
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Proposal 1: Define test cases to verify the core requirements for SCell activation enhancement in Rel-17 by considering the following aspects related to Rel 17 core requirements:
· measurement cycle 
· with or without DRX cycle 
· FR group
· Known and unknown SCell condition
· Single or multiple SCell activation
The proposed list of test cases is shown in table 2.
Table 2: Proposed test cases for SCell activation enhancements in Rel-17
[image: ]

Subtopic # 2 : On test cases for efficient (de)activation of SCG 
As this is new Rel-17 feature, therefore there is currently no test cases to verify the SCG activation requirements which including the activation delay, interruptions as well as the introduction of the measurement control parameter measCyclePSCell during SCG deactivated. 
	Observation #1 
SCG activation is performed by RRC signaling. The methodology of the existing tests related to PSCell addition can be reused to develop test case to verify SCG activation requirements.

Observation #2  
SCG activation delay requirements components, Tsearch and TIU, are related to the scenarios comprising with or without Random access procedure. Therefore, the test should verify these different aspects of the core requirements.

Observation #3
SCG activation delay requirement component Tprocessing is related to the scenario comprising with or without RRC parameter change. Therefore, the test should verify these different aspects of the core requirements .



Detail delay component definition can be seen
	38.133 clause 8.17.2
[...]
8.17.2	SCG Activation Delay Requirement
The requirements in this clause shall apply for the UE configured with one deactivated SCG in NR-DC and when PScell in one SCG is being activated.
The delay within which the UE shall be able to activate the deactivated SCG depends upon the specified conditions.
Upon receiving SCG activation command in slot n, the UE shall be capable to transmit PRACH preamble or PUCCH towards PSCell no later than in slot  , 
where:
	Tactivation_time = TRRC_delay + Tprocessing + Tsearch + T∆ + TIU + 2 ms
TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = [20ms]. Otherwise, Tprocessing = [5 or 10ms].
Tsearch is the time for AGC settling and PSS/SSS detection.
For RACH based PSCell activation, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
For RACH-less based PSCell activation, if RLM and BFD are configured and no failure is detected, Tsearch = 0 ms if the target cell is a known FR2 PScell. There are no requirements if PSCell is unknown.
	T∆ is time for fine time tracking and acquiring full timing information of the target PSCell. T∆ = 1*Trs ms. 
	TIU: When RACH based PSCell activation is configured, it is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TIU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
When RACH-less based PSCell activation is configured, it is the uncertainty in acquiring the first PUSCH transmission occasion [or SR on PUCCH]. TIU is up to the summation of SSB to PUCCH occasion association period and 10 ms. SSB to PUCCH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the PSCell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the SCG activation command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].
[...]



Proposal 2: 	
For verify different scenarios for the delay component, the test should add configuration of:
Tsearch and TIU 
· Typical parameters change with or without configuring RLM&BFD
Tprocessing scenario verify can consider with steps
· Typical parameters change rrcreconfigwithSync
Test cases scenarios shall cover the following as shown in table 3. 
Table 3: Proposed test cases for SCG activation in Rel-17
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Subtopic # 3 : On test case for conditional PScell change and addition 
This subtopic includes two issues as the requirements are set for Conditional PScell change and Conditional PScell addition
	Observation #1 

Conditional PScell addition as an enhancement for PScell addition we can see the requirement change with certain adding delay components.

The PSCell addition delay can be expressed as follows as specified in clause 7.31.2 of TS 36.133 
	Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2ms
And conditional PScell addition delay can be expressed as follow as specified in clause 8.9A.2 TS 38.133
Tconfig_PSCell_Addition_Conditional = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms

In comparing, the test procedure might need to be changed in compare with PScell addition. As for PScell addition, the test system shall send a RRC message to the UE to add PSCell (Cell 2) on radio channel 2. The RRC message (to add PSCell) also includes a request for the UE to start periodic CSI reporting for the PSCell after the PSCell has been successfully added. The RRC message to add PSCell shall be sent to the UE during period T1. During T1 only Cell1 is known to the UE.

However, for conditional PScell addition, there is no validation whether the cell is known or unknow, so the Tsearch is being replaced by TEvent_DU + Tmeasure + TUE_preparation

In the test set up for existing test case for PScell addition, 4 time line is designed to capture the PScell from unknow to being added, which is T2 and T3 from table Table A.5.5.7.1.1-2: General Test Parameters for PSCell Addition and Release, this two time line now will be merged into one as from testing delay perspective this should be the total delay with the 3 delay components. TEvent_DU + Tmeasure + TUE_preparation

Observation #2
The delay requirements for conditional PScell change can be expressed as follow as specified in clause 8.11B.2 TS 38.133
Tconfig_PSCell_Conditional = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
 Which is almost identical as the delay equation of conditional PScell addition.
One noticeable difference is the measurement time as for PSCell change should include both intra-frequency and inter-frequency Pscell change. While in PScell addition, the measurement is only the SSB detect measurement period. 
As there is no PScell change legacy test case, and the conditional PScell change test case should be developed separately.



Proposal 3: RAN4 shall develop new test case for Conditional PScell addition based on the legacy test case PScell addition setup with parameter timeline change.
Proposal 4: RAN4 shall develop new test case for Conditional PScell change with taken into consideration which setup can be reused from conditional PScell addition.
Summary and Conclusion
In this contribution we have provided our views on open issues for efficient activation/deactivation of SCells. The following proposals are made:	Comment by Author: Update this section
Proposal 1: RAN4 shall agree on the test case baseline scenario for Rel 17 core requirements which taking in considerations of :
· measurement cycle with or without DRX
· FR group
· Known and unknown condition
· Single or multiple Scell activation
· Test cases to be developed
Proposal 2: 	For verify different scenario for the delay component, the test should add configuration of 
Tsearch and TIU 
· Typical parameters change with or without configure RLM&BFD
Tprocessing 
· Typical parameters change rrcreconfigwithSync
Proposal 3: RAN4 shall develop new test case for Conditional PScell addition based on the legacy test case PScell addition setup with parameter timeline change.
Proposal 4: RAN4 shall develop new test case for Conditional PScell change with taken into consideration which setup can be reused from conditional PScell addition.
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