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1. Introduction
At the last RAN4 #94-e-Bis meeting, UL spatial relation info switching requirement was discussed and WF was agreed [1]. In this contribution, we propose our views on each remaining issue.
2. Discussion
2.1. Delay requirement for UE which only supports BC Bit-0
According to WF [1], there is a remaining issue of delay requirement for UE which only supports BC Bit-0 as follows:Whether define the spatial relation delay requirement for UE which only supports BC Bit-0?
· Option 1: Yes
· Option 2: No

According to TS 38.101-2, the definition of beam correspondence is “Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping.” The requirement for spatial relation info switch just specifies several types of requirement when spatial relation info is switched, i.e. there are no description whether the target beam is best or not. Therefore it should be Option 1. Delay requirement shall be defined regardless of BC-Bit.
Proposal 1: Delay requirement shall be defined regardless of BC-Bit.
2.2. UL signal handling with spatial relation to an unknown TCI-state
According to WF [1], there is a remaining issue of UL signal handling with spatial relation to an unknown TCI-state 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 2: UE shall use previous TX beam or drop the corresponding UL transmission when the UL signal has spatial relation to an unknown TCI-state.
2.3. Timing tracking consideration
According to WF [1], there is a remaining issue 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 QCLed with a different qcl-Type1 RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub3. Whether to consider timing tracking when PUSCH/PUCCH and SRS associated with different DL-RSs in one slot?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE

[bookmark: _GoBack]For all the cases, timing tracking shall not be required. UL timing is based on DL timing which is already tracked. Even if the best DL beam is switched due to the UE mobility, firstly TCI state shall be switched and this TCI state change requires timing tracking delay according to existing spec if needed. After that the UE receives spatial relation info switching command.
Proposal 3: Timing tracking shall not be required for UL spatial relation info switching.
2.4. Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
According to WF [1], there is a remaining issue 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 TCI state 
· Option 1: THARQ +3ms
· Option 1a: THARQ +3ms/NR slot length
· Option 2: THARQ +3ms + time for time tracking if applicable
· Option 3: The PDCCH TCI switch timeline to be used as baseline
· For unknown TCI state
· Option 1: THARQ + 3ms + TL1-RSRP
· Option 1a: THARQ +(3ms+ TL1-RSRP)/NR slot length
· Option 2: THARQ + 3ms + TL1-RSRP + time for time tracking if applicable
· Option 3: THARQ + 3ms + ‘time for tracking’
· Option 4: No requirement

For both cases, Option 1/1a is same definition and the requirement shall be Option 1/1a based on Proposal 3.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH shall be THARQ +3ms (or THARQ +3ms/NR slot length in slots) for known TCI state and THARQ +3ms + TL1-RSRP (or THARQ +(3ms + TL1-RSRP)/NR slot length in slots) for unknown TCI state.
2.5. Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
According to WF [1], there is a remaining issue of delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH as follows: Define delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known TCI state 
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + time for time tracking if applicable
· Option 3: TRRCprocessing (timing is not required)
· For unknown TCI state
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3: TRRCprocessing + TL1-RSRP
· Option 4: No requirements

The requirement shall be Option 3 for both cases based on Proposal 3.
Proposal 5: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS shall be TRRCprocessing for known TCI state and TRRCprocessing + TL1-RSRP for unknown TCI state.
3. Conclusion
In this contribution, we proposed our views on spatial relation infoswitching requirement.
Proposal 1: Delay requirement shall be defined regardless of BC-Bit.
Proposal 2: 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 3: Timing tracking shall not be required for UL spatial relation info switching.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH shall be THARQ +3ms (or THARQ +3ms/NR slot length in slots) for known TCI state and THARQ +3ms + TL1-RSRP (or THARQ +(3ms + TL1-RSRP)/NR slot length in slots) for unknown TCI state.
Proposal 5: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS shall be TRRCprocessing for known TCI state and TRRCprocessing + TL1-RSRP for unknown TCI state.
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