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Topic #1: Efficient activation/de-activation mechanism for SCells (i.e., temporary RS for efficient SCell activation)
Note: The content marked with green highlight is what was agreed in 1st round discussion.
Temporary RS for efficient SCell activation
· For the case where SCell to be activated is known and belongs to FR1, the condition of “SCell measurement cycle is larger than/less than/equal to 160ms” is replaced by the condition “the measurement period of the SCell being activated is larger than/less than/equal to [2400ms]”.
· SCell to be activated is known and belongs to FR1 and if the measurement period of the SCell being activated is larger than [2400ms]. 
· Temporary RS can be used for AGC
· 1 burst (2-slot with four CSI-RS resources) is required
· Temporary RS can be used for time/frequency tracking
· 1 separate burst (2-slot with four CSI-RS resources) is required in addition to the one burst required for AGC
· Minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is
· 2 slots for 15kHz and 30kHz
· 3 slots for 60kHz
· In the following two cases:
· SCell to be activated is known and belongs to FR1, if the measurement period of the SCell being activated is larger than [2400ms]. 
· SCell is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
for AGC adjustment when a temporary RS is transmitted on the to-be-activated SCell,
•	the RSs on the other activated serving cell in the same band are not required to be transmitted in the same slot as the temporary RS.
•	UE may report inaccurate non-zero CQI on the being-activated SCell during the SCell activation procedure in case the RSs on the other activated serving cell in the same band are not transmitted in the same slot as the temporary RS.
Another incoming LS [R4-2107609]
Background: The following LS was sent from RAN1 to RAN4 [R4-2107609], the content is duplicated as below:
	Overall Description:
With respect to efficient SCell activation for NR CA, RAN1 would like to inform RAN4 the following RAN1 agreement,
Agreement
For efficient activation of Scells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both Scell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 Scell activation MAC-CE to trigger Scell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)



· Prioritize to define requirements for option 1a in LS [R4-2107609]
Issue 1-3-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]
· RAN4 will specify requirements for Option 1a in LS[R4-2107609]
· FFS whether RAN4 will specify requirements for Option 2 in LS[R4-2107609]
· Companies are encouraged to bring inputs on RRM requirements impacts
Issue 1-3-2: If the answer to issue 1-3-1 is “yes”, the conditions are to be considered
· Option 1(Qualcomm): When defining requirements for option 2 (DCI based A-CSI-RS triggering legacy mechanism) in LS[R4-2107609], the following conditions can be considered:
· UE optional feature in terms of Scell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy Scell activation latency requirements.
· A-TRS triggering DCI shall be n+k+3ms after from the Scell activation MAC-CE
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
· Applicable only when Option 1a based A-TRS burst is not configured or not triggered 
How to define requirements for temporary RS based SCell activation delay
Issue 1-4-1: specify requirements based on only TRS, or based on “SSBs and TRS”
· UE performs the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration. 
Clarification: The temporary RS based SCell activation requirements assume UE uses only temporary RS burst(s) if triggered in the same MAC CE as the SCell activation command. In other words, the requirements assume the network would not trigger temporary RS burst(s) if it can’t be transmitted earlier than the SSB.
Scenario#1: SCell to be activated is known and belongs to FR1
Issue 1-4-2: For the case where UE needs one SSB burst for fine timing/frequency acquisition
T_FirstSSB in legacy requirements can be replaced with TFirst_temp_RS, 
where TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Issue 1-4-3: For the case where UE needs two SSB bursts for AGC and timing/frequency acquisition
            T_FirstSSB_MAX + T_rs in legacy requirements can be replaced with TFirst_temp_RS +Tgap+ Ttemp_RS
where TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Tgap: gap between the RS symbol(s) for A
Ttemp_RS: Temporary RS burst length.
Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
T_activation_time = TFirst_temp_RS  +Tgap+ Ttemp_RS +5ms
Where 
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.
Ttemp_RS: Temporary RS burst length.
Note: the conditions for the case will be discussed when drafting the CR.

Scenario#3: SCell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
T_activation_time = TFirst_temp_RS +5ms
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target SCell is known to UE
· Option 1(Qualcomm, Apple, Ericsson, Oppo): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· Option 2 (Huawei, MTK): (T_uncertainty_MAC + T_FineTiming) is unchanged

Multiple SCell Activation Enhancement
Issue 1-5: Whether RAN4 need to specify temporary RS based Multiple SCell Activation Enhancement
· Prioritize to specify requirements for temporary RS based single SCell activation.
Efficient activation/de-activation mechanism for one SCG 
Note: The content marked with green highlight is what was agreed in 1st round discussion.
Scenario
Issue 2-1: RRM measurement on PSCell after SCG deactivation
· Define requirements for 
EN-DC with deactivated SCG when the SCG is in NR FR1 or FR2;
NR-DC with deactivated SCG when the MCG is in NR FR1 and SCG is in NR FR2.
Measurement requirements for deactivated SCG
Issue 2-2-1: Whether to relax L3 measurement requirements on deactivated PSCell 
· Relax L3 RRM requirements on deactivated PSCell, if RAN2 agree to relax.
Issue 2-2-2: If L3 measurements on deactivated PSCell need to be relaxed, what need to be considered?
· Option 1: CSSF on deactivated PSCell
· Option 2: measurement cycle on deactivated PSCell (like measCycleSCell within 160 to 1280ms)
	Note: option 1 and option 2 don’t not conflict.
Issue 2-2-3: MCG measurement requirements
· Option 1: Existing MCG measurement requirements apply for the MCG when the SCG is deactivated.
· Option 2:  need further study
Issue 2-2-4: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
For information: the proponent of this issue clarified as below:
	When we look at the measurement reporting requirements e.g. in section 9.2.4 it states the UE requirements for reported RSRP, RSRQ, and RS-SINR measurements contained in measurement reports.


· Option 1: yes
· Option 2: No
Issue 2-2-5: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Option 1: yes
· Option 2: No
SCG Activation/deactivation delay
Issue 2-3-1: Signalling/Message
[bookmark: _GoBack]- RAN4 send LS to ask RAN2 to provide effective inputs on 
· message of SCG activation/deactivation command (RRC reconfiguration or MAC CE)
-RAN4 can start to develop the requirements based on RRC signaling. Once RAN2 has conclusions on other means, RAN4 would take these into account for defining requirements.

PSCell activation delay
Issue 2-3-2: UE processing time (Tprocessing) in PSCell activation delay, if RACH is transmitted on PSCell
· Option 1: 
· Three options can be considered, e.g. 40ms, 20ms, 0ms, the exact value can be differently selected case by case depending on further agreements in RAN2.
· Additional margin can be considered if needed and justified for UE processing
· Option 2: Tprocessing = 0ms
 Issue 2-3-3: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1: RAN4 to further investigate whether there are conditions under which timing refinement T∆ can be skipped, i.e., T∆ = 0 be applied.

Issue 2-3-4: Whether to consider unknown PSCell in PSCell activation delay
· Option 1: No need to define activation latency requirements for unknown PSCell
· Option 2: Need to define activation latency requirements for unknown PSCell
Issue 2-3-5: Whether RAN4 to define direct SCG activation delay
· Option 1(Nokia): RAN4 to develop direct SCG activation delay requirements.
· Option 2: legacy requirement of PSCell addition can be reused for direct PSCell activation delay

PSCell deactivation delay
Issue 2-3-6: Scells state in the SCG when SCG is indicated as deactivated, 
· When SCG is indicated as deactivated, it implicitly means all the SCells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating Scell state.

Issue 2-3-7: SCG deactivation delay requirement when one or more Scells in SCG are active or dormant.
· The SCG deactivation delay is the same for one active Scell and for multiple activate Scells. 
Note: The above tentative agreement means that the requirement would be the same (no matter how many active Scells) and based on 1 active SCell.

Sub-topic 2-4: SCG Activation/deactivation interruption
Issue 2-4-1: Baseline for interruption due to PSCell activation/deactivation
· Option 1 (Apple, MTK, Nokia): existing requirements for interruption due to SCell activation/deactivation can be used as baseline 
· Option 2(Huawei, Nokia): existing requirements for interruption due to PSCell addition/release can be used as baseline
· Option 3(Qualcomm): the interruption depends on signalling design, e.g. RRC and/or MAC based (de)activation, and determination on PRACH transmission

Issue 2-4-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1 (Apple, Huawei, Nokia, MTK): one more slot interruption shall be considered due to asynchronous deployment compared with synchronous deployment in PSCell activation/deactivation
· Option 2: further discussion
Issue 2-4-3: Interruption due to measurement on deactivated PSCell.
RAN4 needs to define requirements for interruption due to measurement on deactivated PSCell. 
Interruption rate and corresponding condition needs further discussion and subjects to RAN2 design.

Topic #3: Conditional PSCell change and addition
Note: The content marked with green highlight is what was agreed in 1st round discussion.
Sub-topic 3-1: RRM impact
Issue 3-1-1: Scenarios for CPCA
· CPAC related requirements are developed for:
- ENDC: FR1+FR1, FR1+FR2
- NRDC: PCell on FR1+ PSCell FR2
Issue 3-1-2: Conditional PSCell change delay
The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
· FFS: Remove the 2ms margin delay based on the existing conditional PSCell change requirements
Issue 3-1-3: Whether 2-step is considered in Conditional PSCell change 
· 2-step RACH is already supported for conditional PSCell change requirements defined in clause 8.11B in TS 38.133, as stated in clause 3.6.8 in TS 38.133.
Issue 3-1-4: Conditional PSCell addition delay
Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline 
· FFS: option 3: Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· FFS: option 2: Be based on the existing requirements of conditional PSCell change but with removing the 2ms margin delay 

