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Introduction
In RAN4#94-e we started discussions on defining requirements for spatial relation switch. Ran4 discussed a WF [1]. Although the WF was not agreed, it provides a good starting point for discussions. IN this contribution we provide out view on the items discussed in the WF. 
Discussion   
As a first step in defining the delay requirements, RAN4 should agree on all the scenarios for which these requirements will be defined. For these purposes we need to consider the uplink channels for which the requirements need to be defined, the various procedures used to switch spatial relation for each of the channels and the reference signals to which those channels are QCL’d. In terms of channels RAN4 should define spatial relation switch requirements for PUCCH, PUSCH and SRS.
Proposal 1: RAN4 to define requirements for spatial relation switch for PUCCH, PUSCH and SRS.
In terms of the reference signals based on which the requirements need to be defined, it is our view that RAN4 should first define requirements for spatial relation that are QCL’d to a reference signal for which the UE can provide an L1-RSRP measurement, namely SSB and CSI-RS. This would allow us to highly leverage the requirements as defined for TCI state switching. Requirements for spatial relation that are QCL’d to SRS can be defined in the second stage. Note that in the above case, if the QCL chain for a spatial relation includes SSB or CSI-RS we can define the requirements in the first stage. 
Proposal 2: RAN4 to prioritize defining requirements for the case where the spatial relation is QCL’d to (or the QCL chain contains) SSB or CSI-RS. 




PUCCH spatial relation switch
For PUCCH, the spatial relation switch, the configuration of multiple spatial relation is done via RRC configuration and selection of an active one is done via MAC-CE.  The requirements for MAC-CE based TCI state switch can be used as baseline.
Proposal 3: RAN4 to define requirements for PUCCH spatial relation switch via MAC-CE. The PDCCH TCI switch timeline to be used as baseline.  
PUSCH spatial relation switch
For PUSCH spatial relation switch RAN1 already has defined requirements. RAN4 can just refer to those requirements. 
Proposal 4: For PUSCH spatial relation switch, no new requirements need to be defined. RAN4 to refer to RAN1 requirements. 
SRS spatial relation switch
For SRS spatial relation switch, there are three different mechanisms depending on P/SP/AP SRS. They can be switched via RRC, MAC or DCI respectively. For DCI based switching resource set selection for AP SRS, RAN1 has already defined requirements. RAN4 needs to define requirements for RRC based switch in case of P-SRS and MAC based activation in case of SP-SRS. 
Proposal 5: RAN4 to define requirements for RRC based switch for P SRS and MAC based activation for SP SRS.
Known Spatial Relation 
For the case where the QCL chain for spatial relation contains SSB/CSI-RS, we propose to re-use the known state definition as was defined for the case of TCI state switching. We will need to extend the definition to say that the measurement corresponding to the first DL RS in the QCL chain has been provided within the last 1280 ms and that the SNR of that RS remains above -3 db. 
Proposal 6: Re-use the known state definition for TCI state for known spatial relation.  
 
Conclusions 
Proposal 1: RAN4 to define requirements for spatial relation switch for PUCCH, PUSCH and SRS.
Proposal 2: RAN4 to prioritize defining requirements for the case where the spatial relation is QCL’d to (or the QCL chain contains) SSB or CSI-RS. 
Proposal 3: RAN4 to define requirements for PUCCH spatial relation switch via MAC-CE. The PDCCH TCI switch timeline to be used as baseline.  
Proposal 4: For PUSCH spatial relation switch, no new requirements need to be defined. RAN4 to refer to RAN1 requirements. 
Proposal 5: RAN4 to define requirements for RRC based switch for P SRS and MAC based activation for SP SRS. 
Proposal 6: Re-use the known state definition for TCI state for known spatial relation.  
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