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Introduction
In RAN4 meeting in Spokane RAN4 had initial discussions related to the UE requirements regarding TCI state and switching delay as well as TCI state details for SCells upon activation. Based on the discussions a WF was agreed in [1] WF on delay for TCI state switch and SCell activation with multiple TCI states. 
In this paper we discuss the issues raised in the WF.
Discussion
The WF raised two points to be discussed further in RAN4:
· TCI switching Delay
· TCI details for SCell activation in FR2
For each topic a number of open aspects were pointed out and would need some discussed in order to reach common understanding in RAN4. Next sections we discuss each of the topics.

TCI switching Delay
In NR the gNB can configure the UE with a number of TCI states which can then be controlled (switched) by gNB on a need base to ensure that the UE is served/using the best beam. This is part of the beam management framework. For switching the TCI state, the gNB uses MAC command as defined in 38.321 section 6.1.3.15:
[image: ]
Figure 1TCI State Indication for UE-specific PDCCH MAC CE
A similar MAC command exists for changing the TCI state for PDSCH.
It has earlier been discussed in RAN4 what delay should be allowed when UE receives a TCI state change. Based on the discussion and LS was sent to RAN1 and the following requirement is now captured in 38.214:
‘The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from  .’
I.e. from when the UE has sent the ACK for PDSCH containing the TCI switch command, the UE shall apply the new TCI state starting from 3 slots after ACK has been transmitted.
a new TCI state shall be applied starting from 3 slots after transmitting ACK for PDSCH carrying the TCI change command.
[bookmark: _Hlk1158384]Use defined RAN1 delay as baseline for defining RAN4 TCI switch delay requirements.
Second issue related to interruption due the TCI switch was raised. Looking at the history and reasoning why interruptions were introduced in LTE (and later NR), a TCI state change should not cause interruptions. Basic reasoning is that a TCI state change does not involve turning on or off any receivers.
A TCI state change does not involve turning on or off any receivers.
A TCI state change does not cause interruptions on other active cells.

TCI details for SCell activation in FR2
For this case the question to be discussed was related to the fact that the UE can be configured with multiple TCI states and the SCell being present in a band without PCell/PSCell is being activated as first cell.
For this case RAN4 should consider the discussions carried out when discussing the number of cells and SSBs the UE should be able to measure. During this discussion it became clear that in Rel-15 the UE is only capable of receiving in one ‘direction’ at a time. Similar would then still need to be accounted in the discussion.
Additionally, RAN4 would need to look at the SCell activation delays discussion and which delays are considered for that.
Basically, the SCell configuration will include one or more BWP including a default BWP in the initial downlink BWP common configuration (downlinkConfigCommon) which is used when the SCell is being activated. If this is the initial SCell in the band the SCell would need to broadcast SSB, which would have been detected and reported by the UE – unless we’re discussing blind SCell activation.
Based on the SSB and BWP the UE would possibly also be configured with CSI-RS linked to the BWP. In the end the three open issues in the WF:
· Procedure for down selecting to one active TCI state and spatial relation
· Order of procedure between Scell activation and TCI (spatial relation) selection
· Total delay required for all these procedures
Are closely related to beam management procedures. E.g. one could assume that the initial BWP on the SCell would be using the SSB as reference. If any further detailed beam refinement is needed, this would be done based on network configuration of the SCell and L1-RSRP reporting from the UE (covered by beam management procedures). The delays related to these procedures would be defined under those relevant procedures.
For the SCell activation the initial delay which is defined in RAN4 should be related to the default BWP configured for the SCell in SCell configuration. And this delay should be defined under SCell activation delay section.
RAN4 defines generic requirement for SCell activation delay.
SCell activation delay for an initial SCell in a band (without other serving cells) is defined based on the initial BWP (downlinkCommonConfig) of the SCell.

Conclusion
In this paper we discussed TCI state and switching delay as well as TCI state details for SCells upon activation. Based on the discussion:
1. Use defined RAN1 delay as baseline for defining RAN4 TCI switch delay requirements.
1. RAN4 defines generic requirement for SCell activation delay.
1. SCell activation delay for an initial SCell in a band (without other serving cells) is defined based on the initial BWP (downlinkCommonConfig) of the SCell.
Once the baseline principles are agreed in RAN4, RAN4 can start to work on possible requirements.
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