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1. Introduction
At the last RAN4 #95-e meeting, UL spatial relation info switching requirement was discussed and WF was agreed [1]. The remaining issues are as follows.
1 Initial transmit timing accuracy requirements after UL spatial relation switch
2 Timing tracking requirements when spatial relation is associated with DL-RS
3 UE behaviour when the UL signal has spatial relation to an unknown DL-RS
4 Delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS
5 Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
6 Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
In this contribution, we propose our views on each remaining issue.
2. Discussion
2.1. Initial transmit timing accuracy requirements
Through the email discussion during the last RAN4 #95-e meeting, one additional issue about initial transmit timing accuracy was raised as follows:Whether UE should meet initial transmit timing accuracy requirements after UL spatial relation switch?
· Option 1: No
· Option 2: Yes

According to [2], the intention of this issue is possible timing misalignment due to propagation condition change caused as the result of DL RS switch. At least in the case that UL spatial relation info is associated with DL-RS, the necessity of initial transmit timing accuracy requirements are questionable because there are no similar requirements in current TCI state switch specification. Additionally, applicability of initial transmit timing requirements is described in current spec as follows:
when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
This means that transmit timing other than initial case such as first transmission in a DRX cycle or PRACH transmission can be tracked by normal TA procedure.
Observation 1: Transmit timing other than initial case such as first transmission in a DRX cycle or PRACH transmission can be tracked by normal TA procedure.
Therefore initial transmit timing accuracy requirements are not needed for UL spatial relation info switch.
Proposal 1: No initial timing accuracy requirements are needed for UL spatial relation info switch.
2.2. Timing tracking requirements when spatial relation is associated with DL-RS
[bookmark: _GoBack]According to WF [1], there are remaining issues of time tracking consideration as follows:Whether to consider timing tracking when associated DL-RS?
· Sub1. Whether to consider timing tracking when associated DL-RS is known but QCLed with a different qcl-Type1 RS?
· Option 1: No
· Option 2: Yes
· Option 3: No requirement will be defined.
· Option 4: 
· No for SRS spatial relation changes
· Yes for PUCCH spatial relation changes
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1: No
· Option 2: Yes
· Option 3: No requirement will be defined

When UL spatial relation info needs to be switched, TCI state shall be changed beforehand especially in the case that source RS is DL-RS. According to existing specification for active TCI state change, timing tracking is performed upon this TCI state change procedure if needed. If the source RS of new TCI state is unknown, it must be known after TCI state switching since UE perform L1-RSRP measurement. Therefore, timing tracking shall not be required for sub1 and no requirement shall be defined for sub2.
Observation 2: Timing tracking is performed upon TCI state change procedure if needed. 
Observation 3: If the source RS of new TCI state is unknown, it must be known after TCI state switching since UE perform L1-RSRP measurement.
Proposal 2: Timing tracking shall not be required for sub1 and no requirement shall be defined for sub2.
2.3. UE behaviour when the UL signal has spatial relation to an unknown DL-RS
According to WF [1], there is a remaining issue of UE behaviour when the UL signal has spatial relation to an unknown DL-RS as follows:When the UL signal has spatial relation to an unknown DL RS,
· Option 1: UE transmits using previous TX beam
· Option 2: Drop UL transmission until TCI state is known
· Option 3: Up to UE implementation and no need to be specified.

From the system point of view, NW should control UE behaviour as much as possible and UE should refrain transmitting signal with ambiguous condition to avoid unnecessary interference. Therefore Option 1 or 2 is better solution.
Proposal 3: UE shall use previous TX beam or drop the corresponding UL transmission when the UL signal has spatial relation to an unknown TCI-state.
2.4. Delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS
According to WF [1], there is a remaining issue of delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS as follows:How to deduce the delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS?
· Option 1: The same delay requirement as BC Bit-1 UE 
· Option 2: Always plus the SRS beam sweeping duration compared to BC Bit-1 UE

The switching delay requirement should be defined as “required delay for switching from old UL spatial relation info to new UL spatial relation info following NW indication via DCI/MAC-CE/RRC”. The UE capability beamCorrespondenceWithoutUL-BeamSweeping only indicates performance perspective therefore delay requirement shall be same as BC Bit-1 UE.
Proposal 4: Delay requirement for UE which only supports BC Bit-0 shall be same as that of BC Bit-1 UE.
2.5. Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
According to WF [1], there are remaining issues of delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH as follows:Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· For known spatial relation but the DL RS is not in the active TCI list
· Option 1: THARQ +3ms
· Option 2: THARQ +3ms + time for time tracking if applicable
· For unknown spatial relation
· Option 1: THARQ + 3ms+ TL1-RSRP
· Option 2: THARQ + 3ms+ TL1-RSRP + time for time tracking if applicable
· Option 3: No requirements will be defined

Based on Proposal 2, the delay requirements for both cases shall be Option 1.
Proposal 5: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be THARQ +3ms and for unknown spatial relation shall be THARQ + 3ms+ TL1-RSRP
2.6. Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
According to WF [1], there are remaining issues of delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS as follows:Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known spatial relation but the DL RS is not in the active TCI list
· Option 1: TRRCprocessing
· Option 2: TRRCprocessing + time for time tracking if applicable
· For unknown spatial relation
· Option 1: TRRCprocessing + TL1-RSRP
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3: No requirements will be defined

Based on Proposal 2, the delay requirements for both cases shall be Option 1.
Proposal 6: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be TRRCprocessing and for unknown spatial relation shall be TRRCprocessing + TL1-RSRP
3. Conclusion
In this contribution, we proposed our views on spatial relation infoswitching requirement.
Observation 1: Transmit timing other than initial case such as first transmission in a DRX cycle or PRACH transmission can be tracked by normal TA procedure.
Proposal 1: No initial timing accuracy requirements are needed for UL spatial relation info switch.
Observation 2: Timing tracking is performed upon TCI state change procedure if needed. 
Observation 3: If the source RS of new TCI state is unknown, it must be known after TCI state switching since UE perform L1-RSRP measurement.
Proposal 2: Timing tracking shall not be required for sub1 and no requirement shall be defined for sub2.
Proposal 3: UE shall use previous TX beam or drop the corresponding UL transmission when the UL signal has spatial relation to an unknown TCI-state.
Proposal 4: Delay requirement for UE which only supports BC Bit-0 shall be same as that of BC Bit-1 UE.
Proposal 5: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be THARQ +3ms and for unknown spatial relation shall be THARQ + 3ms+ TL1-RSRP
Proposal 6: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be TRRCprocessing and for unknown spatial relation shall be TRRCprocessing + TL1-RSRP
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