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Introduction
The following was agreed in RAN1#104-e for SCell activation/deactivation with reduced latency [1]. 

Working Assumption
For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· FFS: QCL type
· FFS: the case of unknown SCell
· FFS: other QCL source, e.g. the SSB/P-TRS of another active cell

Agreement
For efficient activation of SCells, down select at least one option from below:
· 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
· Option 1b: A single DCI to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including potential impact on SCell activation related procedures and, e.g. timeline design for SCell activation and for receiving temporary RS
· FFS: The same DCI for SCell deactivation
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding temporary RS(s) with enhancement of timeline
· Details FFS including timeline design for receiving a DCI trigger of temporary RS, and for receiving temporary RS
· Note: Companies are encouraged to provide complete solutions for fast SCell activation.
· Note: the previous agreement on the definitions of Alt 1 and Alt 2 is still effective 

This contribution considers remaining aspects on SCell activation/deactivation with reduced latency. 

SCell Activation/Deactivation Aspects
SCell activation/deactivation is intended to provide UE power savings. Rel-16 offers substantial flexibility to a network to enable UE power savings and additional enhancements for RRC IDLE UEs are to be defined in Rel-17. The introduction of dormant BWPs in Rel-16 enables a network to choose between short-term SCell deactivation through use of a dormant BWP and long-term SCell deactivation as in Rel-15. For a dormant BWP, the UE performs CSI measurement, AGC, and beam management and therefore the UE is ready for scheduling once moved to a non-dormant BWP (although the CSI may not be perfectly matching the one in the dormant BWP). For a deactivated SCell, the above do not occur. Therefore, defining another mechanism for SCell activation/deactivation with somewhat reduced latency is largely redundant. Further, whatever the latency reductions, they should be viewed from an overall system perspective and not only from a particular component perspective. For example, when new traffic arrives for a UE, the UE may be in the RRC IDLE state. For example, prior to SCell activation due to new data arrival, the gNB typically has little/no data for the UE in the buffer and, for same reasons as for considering SCell activation/deactivation (i.e. UE power savings), the UE may be operating in a power savings state with increased PDCCH monitoring periodicity or even in a skipped DRX cycle. Under such considerations, reducing a “Tactivation_time” for an SCell would be of little value.

Observation 1: Rel-16 provides extensive flexibility and capability to a network for power savings of a UE in CA operation.

Observation 2: Reducing a value of an individual component contributing to SCell activation latency has a smaller impact in practice as a UE is typically not immediately reachable from a network when new data traffic arrives. 


Whenever introducing a new functionality, use of existing tools is preferred and new mechanisms are considered only when they offer meaningful additional benefits. For the present case, and considering the previous discussion, Rel-16 offers a framework that is directly transferable. In particular, when a UE is in Active Time, Rel-16 supports use of DCI format 0_1 for SCell dormancy. There are sufficient number of bits to address each SCell individually. Overhead is not a consideration as SCell activation/deactivation is expected to be an infrequent event, even more so than SCell dormancy/non-dormancy. Reliability is also not a consideration as a typical HARQ-ACK codebook reception error is a more frequent event and has larger impact (retransmission of a number of PDCCHs/PDSCHs in a TDD system with CA) than DCI format 0_1 reception error for the purpose of SCell activation/deactivation (similar rationale applied for the use of DCI format 0_1/1_1 for SCell dormancy in Rel-16) – additional delays associated with TB decoding and HARQ-ACK reporting, particularly in TDD, are also avoided.

Use of DCI format 0_1 or 0_2 for SCell activation/deactivation is a trivial extension of the Rel-16 functionality for SCell dormancy/non-dormancy with the modification being a change of “dormant/non-dormant BWP” to “deactivated/activated SCell” and therefore practically has no specification impact. There is also no impact on the Rel-16 functionality for a network or a UE functionality to implement the feature. Further, triggering an RS for AGC and time-frequency tracking can be supported by an existing functionality of DCI format 0_1 or 0_2 and it is offered together with the indication for SCell activation, thereby avoiding the needless drawbacks, such as of non-deterministic timelines, from separating the trigger for SCell activation and the trigger for the RS. 

Proposal 1: The Rel-16 functionality of DCI format 0_1 for SCell dormancy is extended to SCell activation by substituting “dormant/non-dormant BWP” with “deactivated/activated SCell”.


Nearly all proposals for indication of SCell activation/deactivation are applicable during Active Time while indication for SCell dormancy/non-dormancy is also supported outside Active Time by DCI format 2_6. The benefit is that corresponding latency reductions are then generally applicable and become more meaningful as SCell activation can apply at the start of the DRX On duration. The Rel-16 mechanism for indicating dormant/non-dormant active DL BWP can be reused. An (aperiodic) RS trigger needs to also be supported but that is a trivial addition of a functionality that is already supported by a DCI format. An RS trigger may also be considered for DCI format 1_1 or 1_2 (indicating SCell activation without scheduling PDSCH) although that would not be necessary given the existing support by DCI format 0_1 or 0_2. 

Proposal 2: The Rel-16 functionality of DCI format 2_6 for SCell dormancy is extended to SCell activation by substituting “dormant/non-dormant BWP” with “deactivated/activated SCell” and adding an RS trigger.


The RS triggering offset can be same as defined for A-TRS in Rel-16 depending on the SCS configuration for the PDCCH and the TRS and be part of the TRS resource as provided by aperiodicTriggeringOffset [2]. The SCell activation timeline can follow after the RS triggering offset, for example with a 2 msec offset as currently specified for SSB processing, RF tuning, and AGC setting (RAN4 can be consulted for an exact value). An additional time for CSI reporting may apply as in Rel-16 although it may not be always necessary. 

Observation 3: The Rel-16 A-TRS triggering offset remains applicable as RS triggering offset. SCell activation can occur after a predetermined time from the A-TRS reception (to be determined by RAN4). 


For QCL of a known cell, the SSB can be QCL for the temporary RS (already agreed). For the QCL type, the SSB can be viewed as the periodic RS resource and the QCL can be ‘TypeA’ for FR1 and ‘TypeD’ for FR2. Similar to Rel-15, not all SCells need to have SSBs – a SSB of another (active) cell can then be the QCL source (and used for pathloss measurements). The case of an unknown SCell is not of particular importance as regardless of any optimization, a large reduction of “Tactivation_time” is not possible, SCell activations can remain based on SSB, and optimizations can focus on low UE speeds particularly for CA (therefore, a cell is known unless it is added for the first time). It is noted that a network can also use the dormant/non-dormant active BWP for an SCell that may become unknown, such for a non-stationary UE in FR2. 

Proposal 3: The aperiodic TRS has QCL ‘TypeA’ in FR1 and QCL ‘TypeD’ in FR2 with the SSB of a known cell.

Observation 4: Latency reduction for activating an unknown SCell is unlikely to be much smaller than in Rel-16. Additional mechanisms are also likely to be similar as the ones a UE applies for a dormant active BWP. Rel-16 can remain applicable for activation of an unknown SCell.   
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Conclusions
This contribution considered reliability improvements for MBS and proposes the following.

Proposal 1: The Rel-16 functionality of DCI format 0_1 for SCell dormancy is extended to SCell activation by substituting “dormant/non-dormant BWP” with “deactivated/activated SCell”.

Proposal 2: The Rel-16 functionality of DCI format 2_6 for SCell dormancy is extended to SCell activation by substituting “dormant/non-dormant BWP” with “deactivated/activated SCell” and adding an RS trigger.

Proposal 3: The aperiodic TRS has QCL ‘TypeA’ in FR1 and QCL ‘TypeD’ in FR2 with the SSB of a known cell.


In addition, the following observations are made.

Observation 1: Rel-16 provides extensive flexibility and capability to a network for power savings of a UE in CA operation.

Observation 2: Reducing a value of an individual component contributing to SCell activation latency has a smaller impact in practice as a UE is typically not immediately reachable from a network when new data traffic arrives. 

Observation 3: The Rel-16 A-TRS triggering offset remains applicable as RS triggering offset. SCell activation can occur after a predetermined time from the A-TRS reception (to be determined by RAN4). 

Observation 4: Latency reduction for activating an unknown SCell is unlikely to be much smaller than in Rel-16. Additional mechanisms are also likely to be similar as the ones a UE applies for a dormant active BWP. Rel-16 can remain applicable for activation of an unknown SCell.   
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