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1	Introduction 
At RAN4 meeting#109, we submitted a CR to clarify the active TCI state list update delay requirement in 38.133 [1]. We followed up with a new proposal of clarification at RAN4 meeting#110 [2], in which we detailed ambiguity/inaccuracy in the specification text. During the meeting, there was another proposal from [3]. In this contribution, we share our views on how to fix the issue based on the proposals on the table and comments received at RAN4 meeting#110.
2	Discussion
Currently in TS38.133, the active TCI state list update delay is requirement is specified as follows:
8.10.6	Active TCI state list update delay
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI state at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3.



There are some ambiguity/inaccuracy in the above text:
· The delay is from the time UE receives PDSCH carrying MAC-CE active TCI state list update to the time UE receives PDCCH scheduling PDSCH with the new target TCI state, not the PDCCH with the new target TCI state. The current wording “with the new target TCI state” could be misinterpreted as PDCCH with the new target TCI state.
· The delay is the time needed for UE to decode the MAC-CE and perform T/F synchronization for the known TCI state(s) to be added to the active TCI state list. Using the time instant to receive PDCCH as the endpoint of the active TCI state list update is not precise, because PDCCH is up to network scheduling and the network could transmit PDCCH before the UE completes active TCI state list update.

In addition, it is known that when a UE receives DCI for TCI state switching, it is allowed a time duration denoted by “timeDurationForQCL” before it is ready to receive the first symbol of PDSCH with the target TCI state.

The timing relation is shown in Fig. 1.

To address the above ambiguity/inaccuracy and avoid all the complication regarding the arrival time of PDCCH, we can use the time instant when the UE is ready to receive PDSCH with the new target TCI state, if scheduled, as the endpoint. However, in unified TCI requirements, Clause 8.15.5, active downlink TCI state list update delay and Clause 8.16.5, active uplink TCI state list update delay, after the list update is completed, PDCCH/PDSCH or PUCCH/PUSCH/SRS can be received/transmitted after some beam application time. Therefore, it is better to use the endpoint of when the list update is completed. At the same time, to make sure the requirement is testable, we can further specify when PDSCH with new target TCI state.
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Figure 1. Timing relation


In recognition of the above-mentioned issues, there are two options discussed at the last meeting: 

Option 1 [2]: Revise the specification text to the following:
“If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCH with the new target TCI state at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2].”

Option 2 [3]: Revise the specification text to the following:
“If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update as defined in clause 6.1.3.14 of TS 38.321 [7] at slot n, UE shall be able to be scheduled with PDSCH with the new target TCI state by PDCCH that is received earliest at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3.”

As can be seen, Option 1 proposes more changes to the current specification text while Option 2 aims to clarify with minimal changes. 

Meanwhile, comments were raised from infra vendors that the change to the current specification should be minimal to not affect network behavior. After further discussion, the common understanding of the network behavior is that the network does not transmit PDCCH before or on slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. 

Given all the views and comments received, we propose: 

Proposal 1: It is proposed to specify the active TCI state list update delay as follows:
“If the target TCI state is known, upon receiving PDSCH carrying MAC-CE for activation/deactivation of UE-specific PDSCH TCI state as defined in clause 6.1.3.14 of TS 38.321 [7] at slot n, UE shall be able to receive PDCCH, which schedules PDSCH with the new target TCI state, at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, and the UE is not expected to receive such PDCCH before that. Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3.”
3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: It is proposed to specify the active TCI state list update delay as follows:
“If the target TCI state is known, upon receiving PDSCH carrying MAC-CE for activation/deactivation of UE-specific PDSCH TCI state as defined in clause 6.1.3.14 of TS 38.321 [7] at slot n, UE shall be able to receive PDCCH, which schedules PDSCH with the new target TCI state, at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, and the UE is not expected to receive such PDCCH before that. Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3.”
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