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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. The detail open issues were down-selected in last RAN plenary #88[2] as follow. 
	· 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.

· 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


In this paper, we will continue to discuss the detail requirement for active spatial relation switch. 
2 General Issues on Active Spatial Relation Switch
Scheduling Restriction
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. 38.214, it is asked UE to switch its spatial relation corresponding to a RS immediately after 3 ms. Thus, 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. 
At the same time, uplink spatial relation switch is different with downlink TCI state switch because the uplink spatial relation information comes from downlink TCI. Uplink spatial relation switch will follow the configured DL RS due to beam correspondence. It’s reasonable to only ask UE to trigger uplink spatial relation switch when the configured DL RS has been measured. 
[bookmark: _Ref23446791]Proposal 1: Do not define UE’s requirement in unknown spatial relation condition.

Fine timing tracking
When RAN4 discussed the requirement of UE transmit timing, it was already agreed that the uplink timing is followed with downlink timing. As we discussed above, the typically procedure is firstly NW configured the candidate RSs into the active TCI list. After that, UE measured and tracked the new DL RSs.  NW will ask UE to switch the spatial relation based on the reported DL RSs which is already in the active TCI list. In this scenario, the UE can have a better transmission timing and avoid the performance degradation of uplink signal’s demodulation. Thus, the DL RS shall be added into active TCI state list before NW asking UE to switch the spatial relation based on this DL RS info. In other words, RAN4 shall only define the requirement when DL RS is in the active TCI list.
[bookmark: _Ref47109775][bookmark: _Ref39932066]Proposal 2: Only define the requirement when DL RS is in the active TCI list.
[bookmark: _Ref47109778]Proposal 3: Fine timing tracking isn’t needed when the DL RS has already added in the active TCI state list.
3 Active Spatial Relation Switch for different triggers
In this section, we provide the requirement about the active spatial relation switch for different triggers.
[bookmark: _Ref36483865][bookmark: _Ref47109782]Proposal 4:  The MAC CE based spatial relation switching associated with DL-RS for PUCCH and semi-persistent SRS is THARQ +3ms when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.
[bookmark: _Ref36483868][bookmark: _Ref47109785]Proposal 5:  The RRC based spatial relation info switching associated with DL-RS for P-SRS is TRRCprocessing when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.
4 Conclusion
In the contribution, we discuss the issues for active spatial relation switch. We have the following observations and proposals: 
Proposal 1: Do not define UE’s requirement in unknown spatial relation condition.
Proposal 2: Only define the requirement when DL RS is in the active TCI list.
Proposal 3: Fine timing tracking isn’t needed when the DL RS has already added in the active TCI state list.
Proposal 4:  The MAC CE based spatial relation switching associated with DL-RS for PUCCH and semi-persistent SRS is THARQ +3ms when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.
Proposal 5:  The RRC based spatial relation info switching associated with DL-RS for P-SRS is TRRCprocessing when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.
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