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[bookmark: _Ref47278890]1	Introduction 
[bookmark: _Ref32352040][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #99-e meeting, a WF [1] was agreed on further discussions of temporary RS for efficient SCell activation in NR CA. In this paper, we provide our views on issues listed in the agreed WF 
2	Discussion
The remaining issues are listed as follows:
	SCell being activated is known and belongs to FR1
· If SCell measurement cycle is larger than 160ms, the minimum gap length between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is
· Option 1: 2 slots
· Option 2: 2ms
· If SCell measurement cycle is larger than 160ms, whether the UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot?
· Option 1: These RSs are not required to be transmitted in the same slot
· Option 2: These RSs are required to be transmitted in the same slot
· Option 3: UE reports capability which indicates whether UE requires to receive another RS transmitted also on the other activated serving cell in the same band in the same slot.

New incoming LS [R4-2107609]
· Whether or not RAN4 specify requirements for Option 2
· Option 1(Ericsson, vivo, Intel, Huawei, ZTE, OPPO, Nokia, MTK, vivo, Apple): Do not support option 2 but simply go with option 1a (indicated in LS).
· Option 2 (Qualcomm): RAN4 to determine whether or not to define requirements for additional SCell activation latency reduction based on legacy Rel-15/16 UL DCI triggering A-TRS for to-be-activated SCell. If introduced, the following should be discussed and specified in detail:
· Corresponding SCell activation sequence
· Applicable scenarios, e.g. whether to consider unknown SCell activation for the enhancement
· When and on which carrier UE can expect the DCI
· UE behavior if all or some of the DCI are not detected during the SCell activation procedure



For issue 1, UE’s front end design has already considered the timing different between different SCSs. Option 1 should be acceptable.
[bookmark: _Ref78924865][bookmark: _Ref68301870][bookmark: _Ref54208389]Proposal 1: RAN4 informs RAN1 the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots 

Before we discuss the detail of issue 2, we would like to firstly confirm whether RAN4 requirement will differentiate the following 2 cases: 1) NW configures TRS to UE, and there is no other SSB provided for UE to perform time-frequency tracking before TRS is received. 2) NW configures TRS to UE, but there exist other SSBs provided before TRS is received. UE needs to decide whether it should perform time-frequency tracking based on SSBs or based on TRS. 

If case 2 is agreed, then it will complicate the UE implementation a lot. Because UE need extra resource to compare requirement of performing time-frequency tracking based on SSBs and based on TRS, which one is faster. To simplify the UE implementation and the corresponding RAN4 requirement, we prefer to specify the activation time only based on TRS, if configured.
[bookmark: _Ref78924867]Proposal 2: UE perform the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration

As long as the aforementioned high level principle can be agree, then there will be no ambiguity of which RS should be used for the time-frequency tracking. Based on current RAN4 agreement on the case SCell being activated belongs to FR1, the corresponding requirement can be categorized into 2 types:

· No SMTC provided and CCA requirement
If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms, provided
-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and
-  The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band.





· 
For this case, there is no time left for UE to perform the time-frequency tracking, so our understanding is another RS is not required to be transmitted in the same slot
[bookmark: _Ref78924869]Proposal 3: For the case SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, another RS is not required to be transmitted in the same slot

· Requirement of known cell and SMTC providedIf the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the measurement period of the SCell being activated is equal to or smaller than [2400ms].
-	TFirstSSB_MAX + Trs + 5ms, if the measurement period of the SCell being activated is larger than [2400ms].







For this case, if we follow the conclusion of SCell activation delay in Rel-15/Rel-16, option 2 will be preferred. Also, we has to inform RAN1 that whether another RS is needed for AGC gain retuning is now depending on the measurement period, not the measCycleSCell.
[bookmark: _Ref78924870]Proposal 4: For the case SCell being activated is known and belongs to FR1 with SMTC provided, when measurement period of the SCell being activated is larger than [2400ms], another RS is required to be transmitted in the same slot
[bookmark: _Ref78924871]Proposal 5: RAN4 needs to inform RAN1 the updated conclusion about condition on whether another RS is required to perform AGC gain retuning, when the SCell being activated is known and belongs to FR1 with SMTC provided 

Regarding issue 2, whether to specify the requirement of case “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)?” For this case, we agree that UE behaviour needs to be clarified when all or some of the DCI are not detected during the SCell activation procedure. Even though the behaviour can be clarified, the corresponding delay requirement will not be faster than that of applying a single PDSCH (MAC CE) to trigger both SCell activation and corresponding TRS. From the RAN4 workload perspective, we support option 1.
[bookmark: _Ref78924873]Proposal 6: RAN4 only specify the requirement for the case applying one single PDSCH (MAC CE) to trigger both SCell activation and corresponding temporary RS(s)
[bookmark: _GoBack]



3	Summary
In this contribution, we have the following proposals:
Proposal 1: RAN4 informs RAN1 the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is 2 slots
Proposal 2: UE perform the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration
Proposal 3: For the case SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, another RS is not required to be transmitted in the same slot
Proposal 4: For the case SCell being activated is known and belongs to FR1 with SMTC provided, when measurement period of the SCell being activated is larger than [2400ms], another RS is required to be transmitted in the same slot
Proposal 5: RAN4 needs to inform RAN1 the updated conclusion about condition on whether another RS is required to perform AGC gain retuning, when the SCell being activated is known and belongs to FR1 with SMTC provided 
Proposal 6: RAN4 only specify the requirement for the case applying one single PDSCH (MAC CE) to trigger both SCell activation and corresponding temporary RS(s)
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