[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#101                	R4-2118772
E-meeting, November 1st – 12th, 2021

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion on temporary RS for efficient SCell activation
Agenda item:	8.22.2.1
Document for:	Discussion
Introduction
In last meeting RAN4#100 meeting RAN4 continued the discussions related to fast and efficient activation of SCells using temporary RS. Agreements were reached [1] and only a small number of issues were left open. In this paper we address some of these.

Discussion
In last meeting it was agreed as a principle that:
· 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.
It was left open whether to define UE requirements for Option 2. For this issue we see that RAN4 could focus on defining requirements for option 1a in the incoming LS [R4-2107609]. Once these requirements are defined work can continue on requirements for Option 2 if time allows.
RAN4 work focus on defining requirements for option 2.
RAN4 may define requirements for option 1a if time allows.
One aspect that was discussed was whether a UE supporting option 1a would also be required to support option 2. This is of course a matter of capability discussion, but if we have different devices in the field only using either of the options it will clearly impact the network complexity.

SCell activation delay using Temporary RS
The general approach agreed in last meeting was to replace the TFirstSSB in the existing requirements with either TFirst_temp_RS or TFirst_temp_RS +Tgap+ Ttemp_RS depending on the conditions.
RAN4 then defined two set of requirements for the use of temporary RS:
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
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
We see that the TFirstSSB in the existing requirements has been replaced with TFirst_temp_RS or TFirst_temp_RS +Tgap+ Ttemp_RS. However, the 5ms processing delay from legacy requirement has remained unchanged. Our understanding is that those 5ms were due to UE SSB processing – which would then not be needed anymore when using Temporary RS instead of SSB. Hence, we see that the justification for having a 5ms delay should be discussed.
The legacy 5ms delay should be reduced when using temporary RS.
We are open to discuss which delay would be needed for the processing of the Temporary RS. 

Another open topic from RAN4#100 was the SCell activation delay when using temporary RS when there is no active serving cell on that FR2 band, and target SCell is known to UE. Two options were listed:
1. Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS
2. (T_uncertainty_MAC + T_FineTiming) is unchanged
Accounting the agreement from last meeting listed above in green it seems clear that UE either use SSB or the scheduled temporary RS. UE is not required to use both. Based on this we see that at least the TFineTiming should not be part of the activation delay is it based on SSB conditions. If the TFineTiming is kept it seems that the activation delay requirements would still depend on the SSB.
Replace at least TFineTiming with T_ATRS.

Conclusion
In this paper we continued the discussions related to fast and efficient activation of SCells using temporary RS. Based on the agreements reached we address the few issues left open in this paper.
1. RAN4 work focus on defining requirements for option 2.
1. RAN4 may define requirements for option 1a if time allows.
SCell activation delay using Temporary RS:
The legacy 5ms delay should be reduced when using temporary RS.
Replace at least TFineTiming with T_ATRS.
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