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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last RAN4 e-meeting, a WF was agreed[1] for further discussion. 
	· When the UL signal has spatial relation to an unknown DL RS, 
· Option 1: Do not define requirements
· Option 2: Define requirements

· If the answer of the issue in slide 4 is Option 2,
· Define 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
· 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
· Sub 1. Whether to define UE behavior during the transition period when UL signal is configured with unknown DL-RS? (Where the transition period is the period after THARQ + 3ms or TRRCprocessing to UE finished spatial relation switch.)
· Option 1: Define
· Option 2: Do not define
· Sub 2. If the answer of the sub 1 is Option 1,
· What’s the 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


In this paper, we will continue to discuss the detail requirement for active spatial relation switch. 
2 General Issues 
Unknown spatial relation
In last meeting, we suggested not to define the requirement for unknown spatial relation because even RAN4 defines a delay requirement for unknown spatial relation, the UE’s behaviour is still uncertain during this transition period. However, in the meeting, some NW vendors still think it’s possible to configure an unknown spatial relation to the UE and they want to have a well-defined UE’s behaviour in both known and unknown scenarios. As a compromise, we’re fine to define an unknown spatial relation requirement.
UE behavior during the transition period 
When the spatial relation is unknown, the UE should execute the Rx beam sweeping to train the downlink spatial domain filter before transmitting the uplink signals with the same spatial domain transmission filter. During the training phase, the UE only has the previous spatial relation information (which UE adopted before receiving the switch command) and also this information is known to network. However, based on current RAN1 spec. 38.213, it is asked UE to switch its spatial relation corresponding to a RS immediately after 3 ms. Therefore, once UE is forced to transmit based on previous Tx beam or drop uplink transmission will bring in a contradiction between RAN1 and RAN4 spec. for UE’s behaviour. A trade-off solution is to follow the requirement in active TCI state switch: Do not define UE’s behaviour in the transition period.
[bookmark: _Ref54117246][bookmark: _Ref23446791]Proposal 1: Define unknown spatial relation switch requirement, but do not define UE’s behaviour during the transition period.
Delay requirement for unknown spatial relation
Since the NW configures a spatial relation associated to an unknown DL RS, the UE needs to execute the beam sweeping to find the best Rx beam. Thus, additional L1-RSRP duration is needed.
[bookmark: _Ref54117249]Proposal 2: For MAC CE based unknown spatial relation, the delay requirement is: THARQ + 3ms+ TL1-RSRP.
[bookmark: _Ref54117253]Proposal 3: For RRC based unknown spatial relation, the delay requirement is: TRRCprocessing + TL1-RSRP.
3 Conclusion
In the contribution, we discuss the issues for active spatial relation switch. We have the following proposals: 
Proposal 1: Define unknown spatial relation switch requirement, but do not define UE’s behaviour during the transition period.
Proposal 2: For MAC CE based unknown spatial relation, the delay requirement is: THARQ + 3ms+ TL1-RSRP.
Proposal 3: For RRC based unknown spatial relation, the delay requirement is: TRRCprocessing + TL1-RSRP.
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