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1. Introduction
At the last RAN4 #94-e 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. Spatial relation info switching associated with UL SRS
The delay requirement for spatial relation info switching associated with UL SRS shall be defined for clarification. As mentioned in last meeting, if SRS is source RS of spatial relation info, basically it is known because SRS resource used for the source RS of spatial relation info should be already used by the UE. Under this assumption, the delay requirement only considers known case and then it should refer to existing spec.
Proposal 1: The delay requirement for spatial relation info switching associated with UL SRS shall be defined for clarification.
Observation 1: Basically SRS used for the source of spatial relation info is known because the SRS should be already used by the UE.
According to WF [1], there are two remaining issues of spatial relation info switching associated with UL SRS as follows:Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS
· Option 1: TRRCprocessing
· Option 2: No requirements
Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH
· Option 1: THARQ +3ms
· Option 2: Deprioritize 
· Option 3: Refer to RAN1 requirement

About 1st issue, option 1 is equal to the RAN2 spec defined in TS 38.331 [2], therefore it’s better to just describe that refer to RAN2 requirement. About 2nd issue, option 3 shall be used to define the delay requirement.
Proposal 2: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS shall refer to RAN2 requirement.
Proposal 3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH shall refer to RAN1 requirement.
2.2. Spatial relation info switching associated with DL-RS
According to WF [1], there are two remaining issues of spatial relation info switching associated with DL-RS as follows:Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH?
· Option 1: Yes
· Option 2: No
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 2: THARQ +3ms + time for time tracking if applicable
· Option 3: UE to switch beams at THARQ + 3ms (RAN1 specification). Performance guaranteed (in terms of timing etc) after reception 1 SSB(similar to TCI state switching) 
· For unknown TCI state
· Option 1: THARQ + 3ms + TL1-RSRP
· Option 2: THARQ + 3ms + TL1-RSRP + time for time tracking if applicable
· Option 3: No requirement
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 (timing is not required)
· Option 3: No requirements
· For unknown TCI state
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 1a: TRRCprocessing + TL1-RSRP
· Option 2: No requirements
Whether to define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS?
· Option 1: Yes
· Option 2: No

Basically delay requirements for spatial relation info switching with DL-RS shall be defined and it shall be based on TCI state switching requirement without fine time tracking. Whatever the switching method is, the delay requirement for spatial relation info switching shall be constraint by the delay requirement of source DL-RS and fine time tracking is not needed because UL timing is based on DL timing which is already tracked.
Observation 2: Delay requirement for spatial relation info switching shall be constraint by the delay requirement of source DL-RS
[bookmark: _GoBack]Observation 3: Fine time tracking is not needed because UL timing is defined by DL timing which already tracked.
According to these observation, delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and associated with DL-RS for P-SRS are defined as same as that of TCI state switching without fine time tracking.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH for known TCI state shall be THARQ +3ms and unknown TCI state shall be THARQ + 3ms + TL1-RSRP.
Proposal 5: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS shall be defined based on RRC based TCI state switching requirements.
However the requirement for RRC based spatial relation info switching for PUCCH is not essential because PUCCH spatial relation info can be switched by MAC CE.
Proposal 6: Delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH is not necessary.
While delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS shall be defined. Although existing MAC CE just activate/deactivate SP-SRS, if the source reference signal of activated SP-SRS and deactivated SP-SRS are different each other, it is equivalent to the spatial relation info switching form the UE point of view.
Observation 4: SP-SRS activation/deactivation is equivalent to the spatial relation info switching in some cases.
Proposal 7: Delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS shall be defined.
2.3. UL signal handling with spatial relation to an unknown TCI-state
At last meeting, totally 4 options are defined for this issue.
· Option 1: UE transmits with previous TX beam/ arbitrary beam 
· Option 1a: UE transmits using previous TX beam
· Option 2: Up to UE implementation
· Option 3: UE behaviour shall not be specified for the period until TCI state becomes known.
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 UE shall use previous TX beam when the UL signal has spatial relation to an unknown TCI-state.
Proposal 8: UE shall use previous TX beam when the UL signal has spatial relation to an unknown TCI-state.
3. Conclusion
In this contribution, we proposed our views on spatial relation infoswitching requirement.
Proposal 1: The delay requirement for spatial relation info switching associated with UL SRS shall be defined for clarification.
Observation 1: Basically SRS used for the source of spatial relation info is known because the SRS should be already used by the UE.
Proposal 2: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS shall refer to RAN2 requirement.
Proposal 3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH shall refer to RAN1 requirement.
Observation 2: Delay requirement for spatial relation info switching shall be constraint by the delay requirement of source DL-RS
Observation 3: Fine time tracking is not needed because UL timing is defined by DL timing which already tracked.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH for known TCI state shall be THARQ +3ms and unknown TCI state shall be THARQ + 3ms + TL1-RSRP.
Proposal 5: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS shall be defined based on RRC based TCI state switching requirements.
Proposal 6: Delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH is not necessary.
Observation 4: SP-SRS activation/deactivation is equivalent to the spatial relation info switching in some cases.
Proposal 7: Delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS shall be defined.
Proposal 8: UE shall use previous TX beam when the UL signal has spatial relation to an unknown TCI-state.
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