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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN4 received an LS from RAN1 [1] on Temporary RS for SCell activation delay reduction, which was handled during RAN4#98e. Some open issues, captured in a WF [2], remain.
In this contribution we provide our view on the open issues.
Discussion
Activation of known SCell in FR1
	· [bookmark: _Toc5952573]SCell being activated is known and belongs to FR1
· If SCell measurement cycle is equal to or smaller than 160ms
· temporary RS can be used for time/frequency tracking
· 1 burst (2-slot with four CSI-RS resources) is required based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798.
· If SCell measurement cycle is larger than 160ms
· 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
· The agreements above apply based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798.
· FFS: whether minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition is considered to account for UE AGC application time delay
· The minimum gap length is FFS




The open issue concerns whether a gap shall be provided between first and second sets of RSs, where first set is to cater for fine-tuning of AGC, and second set for time/frequency fine-tuning. In our view there shall be a gap that allows new gain setting to be applied before receiving second set of RSs for time/frequency fine-tuning. The gap depends on latency due to buffering mainly in the baseband. Most likely a one slot gap will allow for buffering, processing, and application of new gain value and therefore cater for both scenarios with respect to whether the algorithm for gain refinement is running on RFIC, in the baseband, or both.

Proposal 1: 	For SCell measurement cycle larger than 160ms, there shall be time for the UE to determine and apply new gain setting between first and second sets of RSs used for AGC and time/frequency refinement, respectively. 

Activation of unknown SCell in FR1

	· SCell being activated is unknown and belongs to FR1
· FFS: whether temporary RS can be used for time/frequency tracking? Or under which condition it can be used ?
· When temporary TRS is configured?
· If it is feasible, how many temporary RS bursts are required?




	· SCell being activated is unknown and belongs to FR1
· Whether temporary RS can be used for AGC? Or under which condition it can be used?
· Option 1:
· if the power imbalance between the SCell and activated serving cells in the same band is less than a threshold, no AGC is required.
· if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold, 
· For intra-band continuous CA, UE can perform AGC adjustment based on temporary RS. 
· For intra-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained.
· For inter-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained. 
· Option 1b: At least for some cases temporary RS is allowed for AGC.
· Option 1c: UE might need to know the power level different between SSS and TRS/CRS.
· Option 2: No. Don’t expect using temporary RS for unknown case.
· Option 3:
· coarse AGC based on temporary RS FDM’ed with unknown data is not feasible
· exhaustive cell search based on temporary RS is not feasible
· fine AGC based on temporary RS can be feasible, however, the QCL association for the temporary RS should first be established.
· Option 4: After coarse timing acquisition based on SSB, it is feasible to use temporary RS for AGC
· Option 5: UE is not supposed to be required to consider large imbalance between intra-band CA carriers
· If the answer to above is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required?




There are multiple open issues pertaining to usage of TRS in activation of unknown SCell in FR1. At the same time, techniques such as blind activation are increasingly becoming important for improving e.g. load balancing while reducing the overhead by measurements, and here it would be attractive to speed up the activation by usage of TRS. In our view TRS cannot be used for the cell detection, but it can be used for gain refinement and time/frequency refinement. For the number of required bursts, this depends on side condition for Ês/Iot for the TRS, and cell detection performance i.e. when the UE actually detects the cell, after which it is ready for gain refinement and time/frequency refinement.  

Proposal 2:  	For activation of unknown SCell in FR1, TRS can be considered for reducing latency for fine gain tuning and fine time/frequency tuning, i.e., activities following upon coarse gain setting and cell detection. Number of bursts depends on side condition on Ês/Iot as well as on uncertainty on at which point in time UE detects the target SCell.

Activation of known SCell in FR2

	· SCell being activated belongs to FR2
· If there is at least one active serving cell on that FR2 band and temporary RS is provided, temporary RS can be used for time/ frequency tracking
· Option 1: 1 burst (2-slot with four CSI-RSs resources) is required
· Option 2: 2 bursts are required
· If target SCell is known to UE and no active serving cell on that FR2 band, temporary RS can be used for fine timing tracking
· Option 1: 1 burst (2-slot with four CSI-RSs resources) is required
· Option 2: 2 bursts are required




Known SCell in FR2, either with or without an active serving cell in the same band, implies that the UE knowns both the TCI state and the spatial downlink transmission filter to use, and therefore no further beam detection or UE Rx beam sweeping is needed. We think it is feasible with TRS for time/frequency refinement under such conditions. Same as for FR1, the side condition for TRS on Ês/Iot will determine how many bursts would be required. 

Proposal 3: 	For activation of known SCell in FR2, TRS can be used for time/frequency tuning. Number of  bursts depends on side condition on Ês/Iot.

Activation of unknown SCell in FR2

	· SCell being activated belongs to FR2
· If the SCell being activated is unknown and there is no active serving cell on that FR2 band, 
· FFS: whether temporary RS can be used for AGC? Or under which condition it can be used?
· If it is feasible, how many temporary RS bursts are required?
· FFS: whether temporary RS can be used for time/ frequency tracking? Or under which condition it can be used?
· If it is feasible, how many temporary RS bursts are required?




When the SCell is unknown to the UE and there is no other serving cell in the same band setting constraints on the spatial downlink transmission filter to use, the UE has to carry out UE Rx beam sweeping while attempting to detect the cell. The time required to detect the cell will vary highly and in a random fashion, depending on UE’s initial assumption on spatial downlink transmission filter to assume, and further, on how the UE traverses through the set of such filters. In the standard we have accounted for the worst case which is that UE carries out cell detection using 8 different spatial downlink transmission filters. Whereas it could be considered for initial AGC setting, by which it would be desirable to have 8 sets of TRS transmitted in a relatively short time frame such that the UE quickly can do the sweep, we do not see that it necessarily will be useful when it comes to time/frequency tracking since it would have to be transmitted according to the different assumptions on when the UE detects the cell (e.g. is full beam sweep needed, or was the UE successful already after the first attempt?). Therefore we suggest that at least for now, we do not consider TRS for the case with unknown SCell in FR2.

Proposal 4: 	RAN4 does not consider usage of TRS for speeding up activation of unknown SCell in FR2 in this release.

Summary and Conclusion
In this contribution we have provided our views on open issues regarding TRS for SCell activation latency reduction. The following proposals are made:

Proposal 1: 	For SCell measurement cycle larger than 160ms, there shall be time for the UE to determine and apply new gain setting between first and second sets of RSs used for AGC and time/frequency refinement, respectively. 

Proposal 2:  	For activation of unknown SCell in FR1, TRS can be considered for reducing latency for fine gain tuning and fine time/frequency tuning, i.e., activities following upon coarse gain setting and cell detection. Number of bursts depends on side condition on Ês/Iot as well as on uncertainty on at which point in time UE detects the target SCell.
Proposal 3: 	For activation of known SCell in FR2, TRS can be used for time/frequency tuning. Number of  bursts depends on side condition on Ês/Iot.

Proposal 4: 	RAN4 does not consider usage of TRS for speeding up activation of unknown SCell in FR2 in this release.

[bookmark: _Ref536781364][bookmark: _Ref517094573][bookmark: _Ref536781239]References
[1] [bookmark: _Ref68086012]R1-2009798 “LS on temporary RS for efficient SCell activation in NR CA”, RAN1
[2] [bookmark: _Ref68086081]R4-2104083 “WF on temporary RS for efficient SCell activation in NR CA”, Huawei, HiSilicon





2


 


 


1


 


3GPP TSG RAN WG4 Meeting 


#


9


8


bis


-


e


 


R4


-


2


1


0


6887


 


Electronic Meeting


, 


April


 


12


 


–


 


20


, 20


2


1


 


Agenda Item:


 


12.1


 


Source: 


 


Ericsson


 


Title:


 


On 


Temporary RS for Scell activation delay reduction


 


Document for:


 


Discussion


 


1


 


Introduction


 


RAN4 received an LS from RAN1 


[1]


 


on 


Temporary RS for SCell activation delay reduction,


 


which


 


was 


handled during RAN4#98e. Some open issues, captured in a WF 


[2]


, remain.


 


In this contribution we provide our view on the open issues.


 


2


 


Discussion


 


Activation of known SCell in FR1


 


·


 


SCell being activated is 


known


 


and belongs to 


FR1


 


-


 


If SCell measurement cycle is equal to or 


smaller than 160ms


 


§


 


temporary RS can be used for time/frequency tracking


 


·


 


1 burst (2


-


slot with four CSI


-


RS resources) is required based on RAN1 


working assumptions on temporary RS design provided in the LS R1


-


2009798.


 


·


 


If SCell measurement cycle is larger tha


n 160ms


 


-


 


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


 


-


 


The agreements above apply based on RAN1 working assumptions on temporary RS 


design provided in the LS R1


-


2009798.


 


-


 


FFS: whether minimum gap between the RS symbol(s) for AGC and the RS symbols for 


time/frequency acquisition is considered to account for


 


UE AGC application time delay


 


§


 


The minimum gap length is FFS


 


 


 


The open issue concerns whether a gap shall be provided between first and second sets of RSs, where first 


set is to cater for fine


-


tuning of AGC, and second set for 


time/frequency fine


-


tuning. In our view there shall 


be a gap that allows new gain setting to be applied before receiving second set of RSs for time/frequency 


fine


-


tuning. The gap depends on latency due to buffering mainly in the baseband. Most likely a one


 


slot gap 


will allow for buffering, processing, and application of new gain value


 


and therefore cater for both scenarios 


with respect to whether the algorithm for gain refinement is running on RFIC, in the baseband, or both.


 


 


Proposal 1:


 


 


For SCell measure


ment cycle larger than 160ms, there shall be time for the UE to determine 


and apply new gain setting between first and second 


sets of 


RS


s


 


used for AGC and 


time/frequency refinement, respectively. 


 


 


Activation of unknown SCell in FR1


 


 


·


 


SCell being activated is 


unknown


 


and belongs to 


FR1


 


-


 


FFS: whether temporary RS can be used for time/frequency tracking? Or under which 


condition it can be used ?


 


§


 


When temporary TRS is configured?


 




   

1 

3GPP TSG RAN WG4 Meeting  # 9 8 bis - e   R4 - 2 1 0 6887   Electronic Meeting ,  April   12   –   20 , 20 2 1   Agenda Item:   12.1   Source:    Ericsson   Title:   On  Temporary RS for Scell activation delay reduction   Document for:   Discussion   1   Introduction   RAN4 received an LS from RAN1  [1]   on  Temporary RS for SCell activation delay reduction,   which   was  handled during RAN4#98e. Some open issues, captured in a WF  [2] , remain.   In this contribution we provide our view on the open issues.   2   Discussion   Activation of known SCell in FR1  

   SCell being activated is  known   and belongs to  FR1   -   If SCell measurement cycle is equal to or  smaller than 160ms      temporary RS can be used for time/frequency tracking      1 burst (2 - slot with four CSI - RS resources) is required based on RAN1  working assumptions on temporary RS design provided in the LS R1 - 2009798.      If SCell measurement cycle is larger tha n 160ms   -   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   -   The agreements above apply based on RAN1 working assumptions on temporary RS  design provided in the LS R1 - 2009798.   -   FFS: whether minimum gap between the RS symbol(s) for AGC and the RS symbols for  time/frequency acquisition is considered to account for   UE AGC application time delay      The minimum gap length is FFS    

  The open issue concerns whether a gap shall be provided between first and second sets of RSs, where first  set is to cater for fine - tuning of AGC, and second set for  time/frequency fine - tuning. In our view there shall  be a gap that allows new gain setting to be applied before receiving second set of RSs for time/frequency  fine - tuning. The gap depends on latency due to buffering mainly in the baseband. Most likely a one   slot gap  will allow for buffering, processing, and application of new gain value   and therefore cater for both scenarios  with respect to whether the algorithm for gain refinement is running on RFIC, in the baseband, or both.     Proposal 1:     For SCell measure ment cycle larger than 160ms, there shall be time for the UE to determine  and apply new gain setting between first and second  sets of  RS s   used for AGC and  time/frequency refinement, respectively.      Activation of unknown SCell in FR1    

   SCell being activated is  unknown   and belongs to  FR1   -   FFS: whether temporary RS can be used for time/frequency tracking? Or under which  condition it can be used ?      When temporary TRS is configured?  

