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1. Introduction
In last RAN4 meeting, RAN4 has discussed some mismatch issue for TCI switching delay between RAN1 and RAN4 spec. However, we understand that it’s difficult to change RAN1 spec in R15 at this moment, and therefore we can compromise to only change RAN4 spec to comply with RAN1 definition. 

In this contribution, we disclose some potential enhancement possibilities on the existing TCI switching delay requirement.
2. Potential enhancement on TCI switching delay
In TS38.214 section 5.1.5, it was specified that,
	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 the first slot that is after slot 𝑛 + 3𝑁𝑠𝑙𝑜𝑡 .  



However, in RAN4 spec TS38.133 section 8.10.3, we defined that,
	If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs no later than in slot n+ THARQ +(3 ms +TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +(3 ms +TOk*(Tfirst-SSB)) / NR slot length.



In last meeting companies proposed to revise the TS38.133 definition as,
	The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +(3 ms +TOk*(Tfirst-SSB)) / NR slot length.



In order to accommodate RAN4 UE behavior definition to R15 RAN1 spec TS38.214, we can compromise to agree on the above change in R15. However, it may still have some potential problem and we think it’s possible to enhance it in future release. Based on the above revision, there is a time gap from “slot n+ THARQ +(3 ms) / NR slot length” to “slot n+ THARQ +(3 ms +TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length”. Since UE is not required to receive DL data during this time gap, it will probably impact the throughput performance in case the first SSB arrives 160ms later.
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Figure 1. the time gap during which UE is not required to receive DL data

As shown in figure 1, since UE is not required to receive DL data during the time gap, it will impact the UE and network performance if this time gap is close to 160ms. So it’s necessary to enhance UE behavior in future release to maintain the data reception during this time gap, e.g. using old TCI.
Proposal: RAN4 to further discuss if UE behavior can be enhanced to receive DL data during the time gap of Tfirst-SSB in future release.
3. Conclusion
In this contribution, we disclose some potential enhancement possibilities on the existing TCI switching delay requirement.

Proposal: RAN4 to further discuss if UE behavior can be enhanced to receive DL data during the time gap of Tfirst-SSB in future release.
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