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1. Introduction

In RAN4#91, the requirements for FR2 SCell are discussed with good progress. The definition of known cell, and the activation timeline for both known and unknown cases are agreed. The exact time needed for each step during activation is also agreed, except for the following:
· MAC CE decoding and processing time for SCell activation and TCI activation
· Time for providing the CSI-RS for CQI and its TCI
The agreements are captured in RRM Chairman Notes and in AH minutes [1], and reflected in CR [2].

In this paper we will provide our views on the remaining issues in SCell activation requirements.
2. Discussion
2.1. MAC CE
In RAN4#91, it is discussed that there could be multiple MAC commands involved in the activation process:
· SCell activation command

· PDCCH TCI activation command

· PDSCH TCI list activation command, conditionally needed

· CSI-RS for CQI TCI activation command, conditionally needed

These MAC commands may come in the same single MAC CE, or in different MAC CEs. In RAN4#91, due to time limit, the following questions are not solved:
1. If multiple MAC commands come in the same MAC CE, is the processing time still 3ms as for single command case? 
Our view is that UE is able to process multiple MAC commands in the same MAC CE still within 3ms.
2. If multiple MAC CEs come in sequence, will they impact the processing time of each other, and how their HARQ timing and processing time are captured in requirements?
In Figure 1 we show different timing relations between two MAC CEs coming in sequence. In our view, UE is able to process each MAC CE within 3ms in all cases. 
For SCell activation, UE is supposed to do fine time tracking after UE finished the processing of the last MAC CE, so what matters for the requirement is the last MAC CE. To make the requirement generic for all timing relations of multiple MAC CEs, the activation delay (Tactivation_time) should include

· THARQ and processing time for the last MAC CE, and 

· the uncertainty when the last MAC CE is received relative to the time when 
· SCell activation command is received for known case, and 

· First time of valid L1-RSRP is reported for unknown case.
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Figure 1: Timing relations between two MAC CEs
Proposal 1: Activation delay (Tactivation_time) should include

· THARQ and processing time for the last of MAC CEs for TCI activation of PDCCH, PDSCH (when needed) or CSI-RS for CQI (when needed), and 

· the uncertainty when the last MAC CE is received relative to the time when 

· SCell activation command is received for known case, and 

· First time of valid L1-RSRP is reported for unknown case.
2.2. CSI-RS for CQI
The completion of SCell activation process is marked by UE sending valid CQI reporting for the SCell. In FR2, in order to obtain valid CQI, UE needs to know the TCI of the CSI-RS for CQI. The CSI-RS can be periodic, semi-persistent or aperiodic, and the signalling method for providing TCI state is different, so we will discuss them one by one.

Periodic: The TCI state for periodic CSI-RS resource is provided via RRC configuration. Therefore, when periodic CSI-RS is used, network needs to configure the TCI state for the CSI-RS for CQI based on UE reporting, and the activation delay should include the RRC procedure delay. Two possible ways to avoid this RRC delay has been discussed in earlier RAN4 meetings, but it seems neither one is feasible.
· One option is that UE assumes the CSI-RS for CQI is QCL-ed with PDCCH TCI. The concern with this option is that it involves a UE behaviour that should be defined in RAN1. Our understanding is that at this stage it may be very difficult for RAN1 to introduce this addition.

· Another option is that network configures UE with multiple CSI-RS resources, each with a candidate TCI state. While it may work in theory, we don’t think it is a practical solution. The number of CSI-RS resources configures to the UE could be quite high (e.g. if there are 64 SSBs), but only one resource (the one with the same TCI as UE reported) is really useful, so it leads to big RS overhead at network side and a lot of waste of power at UE side.
Semi-persistent: The TCI state for semi-persistent CSI-RS resource is provided via same MAC command activating the resource. Therefore, there is no additional signalling needed than the MAC command for activating the CSI-RS resource, and how to include this delay has been discussed in section 2.1.

Aperiodic: The context of the discussion is the activation of the first FR2 SCell, which means the PCell would be in FR1 with a different numerology. In RAN#84, the working agreement to support triggering aperiodic CSI-RS report with different numerology in Rel-15 was overturned, so there is no need to further discuss the CQI based on aperiodic CSI-RS.
Proposal 2: For CQI measurement based on periodic CSI-RS, TCSI-RS_resource_configuration is the RRC procedure delay. For CQI measurement based on semi-persistent CSI-RS, TCSI-RS_resource_configuration is the THARQ and processing time for the MAC CEs for activation of the CSI-RS.
2.3. Summary

Based on the discussions in section 2.1 and 2.2, the timeline for the activation of first SCell in FR2 are shown in Figure 2 for both known and unknown cases.
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Figure 2: Timeline for activation of first SCell in FR2
2.4. TSMTC
So far the SCell activation requirements are defined based on SMTC period. However, the configuration of MO for SCell is not mandatory, so the requirements should take into account the case where SMTC period is not available. Similar to HO and PSCell addition, Trs can be used:

	If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement is applied with Trs = [5] ms assuming the SSB transmission periodicity is [5] ms. There is no requirements if the SSB transmission periodicity is not 5 ms.


One exception case is if the SCell being activated belongs to FR2 and there is at least one active serving cell on that FR2 band. Following agreement in RAN4#91, Tactivation_time is 3ms.
Proposal 3: Replace TSMTC with Trs in SCell activation requirements.
3. Conclusions

In this paper we provided our views on the remaining issues in SCell activation requirements.
Proposal 1: Activation delay (Tactivation_time) should include

· THARQ and processing time for the last of MAC CEs for TCI activation of PDCCH, PDSCH (when needed) or CSI-RS for CQI (when needed), and 

· the uncertainty when the last MAC CE is received relative to the time when 

· SCell activation command is received for known case, and 

· First time of valid L1-RSRP is reported for unknown case.
Proposal 2: For CQI measurement based on periodic CSI-RS, TCSI-RS_resource_configuration is the RRC procedure delay. For CQI measurement based on semi-persistent CSI-RS, TCSI-RS_resource_configuration is the THARQ and processing time for the MAC CEs for activation of the CSI-RS.

Proposal 3: Replace TSMTC with Trs in SCell activation requirements.
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