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1. Introduction 
In RAN4#96e RRM requirements for UL spatial relation info switch was discussed and way forward [1] was agreed. In this contribution we present our views on the open issues related to UL spatial relation info switch.  
2. Discussion
In [1] the following agreements were made for UL spatial relation info switch requirements:
	· No consensus to define requirements for UL signal that has spatial relation to an unknown DL RS. Companies can further bring contributions as a part of maintenance.
· Do not consider timing tracking when associated DL-RS is known but QCLed with a different qcl-Type1 RS
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS
· For known spatial relation but the DL RS is not in the active TCI list: (THARQ +3ms)/NR slot length 
· 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: TRRCprocessing/NR slot length



The open issues related to UL spatial relation info switch are summarized below:
Issue 1: When the UL signal has spatial relation to an unknown DL RS, 
· Option 1: Do not define requirements
· Option 2: Define requirements
If Option 2 is chosen for Issue 1, the following issues need to be addressed:
Issue 1-1: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS for unknown spatial relation
· Option 1: THARQ + 3ms+ TL1-RSRP
· Option 2: THARQ + 3ms+ TL1-RSRP + time for time tracking if applicable
Issue 1-2: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS for unknown spatial relation
· Option 1: TRRCprocessing + TL1-RSRP
· Option 2: TRRCprocessing +TL1-RSRP + time for time tracking if applicable
Issue 1-3: Whether to define UE behavior during the transition period when UL signal is configured with unknown DL-RS?
· Option 1: Do not define requirements
· Option 2: Define requirements
If Option 2 is chosen for Issue 1-3, the following issues need to be addressed:
Issue 1-3a: UE behavior during the transition period when UL signal is configured with unknown DL-RS
· Option 1: UE transmits using previous TX beam
· Option 2: Drop UL transmission until spatial relation info is known
On Issue 1, whether to define requirements when UL signal has spatial relation to an unknown DL-RS, we prefer to define requirements for unknown DL-RS similar to what we had in TCI state switching requirements. It is useful to define requirements when UL signal has spatial relation to unknown DL-RS as the network will know when to expect transmission for UL signal with the target spatial relation indicated by DL-RS.
Proposal #1: Define requirements for the case when UL signal has spatial relation to an unknown DL-RS.
In [1] it was agreed that additional time tracking will not be necessary for UL spatial relation switch when the DL-RS is known, but not in active TCI state list. Our understanding is that the same should apply for unknown DL-RS as well. Hence, we propose not to consider additional time for time tracking when the DL-RS is unknown for a UL spatial relation switch.
Proposal #2: Do not consider additional time for time tracking when the DL-RS is unknown for a UL spatial relation switch.
Based on the above proposal, we recommend defining the MAC CE and RRC based switching delay for unknown spatial relation as:
Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS for unknown spatial relation is THARQ + 3ms+ TL1-RSRP
Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS for unknown spatial relation is TRRCprocessing + TL1-RSRP
Proposal #3: For MAC CE based uplink spatial relation info switch associated with DL-RS with unknown spatial relation the requirements are defined as: THARQ + 3ms + TL1-RSRP.
Proposal #4: For RRC based uplink spatial relation info switch associated with DL-RS with unknown spatial relation the requirements are defined as: TRRC-processing + TL1-RSRP.

On Issue 1-3, whether to define UE behavior during the transition period when UL signal is configured with unknown DL-RS. We recommend not to define requirements as the UE is making measurements in order to transmit with the associated DL-RS. Once the network has initiated a UL spatial relation switch, assuming that a better beam is available for the UE to transmit, there would be no reason to transmit with the old beam. Also, for RRC based switch, the UE is not expected to transmit or receive during the switching delay, hence the behavior during transition time is not applicable in that case. For MAC CE based switch to align with RAN1 requirement, the UE should not be required to transmit with the old UL spatial relation after THARQ + 3ms. Hence, we propose not to define UE behavior or requirements during the transition period.
Proposal #5: Do not define UE behavior or requirements during the transition period when UL signal is configured with unknown DL-RS.
3. Conclusion
In this paper, we provide our views on the remaining open issues related to UL spatial relation info. Our proposals are captured below:
Proposal #1: Define requirements for the case when UL signal has spatial relation to an unknown DL-RS.
Proposal #2: Do not consider additional time for time tracking when the DL-RS is unknown for a UL spatial relation switch.
Proposal #3: For MAC CE based uplink spatial relation info switch associated with DL-RS with unknown spatial relation the requirements are defined as: THARQ + 3ms + TL1-RSRP.
Proposal #4: For RRC based uplink spatial relation info switch associated with DL-RS with unknown spatial relation the requirements are defined as: TRRC-processing + TL1-RSRP.
Proposal #5: Do not define UE behavior or requirements during the transition period when UL signal is configured with unknown DL-RS.
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