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1. Introduction 
In RAN4#94e-Bis RRM requirements for UL spatial relation switch was discussed and way forward [1] was approved. In this contribution, we provide our views on the remaining open issues related to requirements for UL spatial relation switch. 
2. Discussion
In [1] the following agreements were made for UL spatial relation switch.
	· No requirement is needed for spatial relation info switching associated with UL SRS.
· No requirement is needed for MAC CE based spatial relation info switching associated with SRS for PUCCH.
· No requirement is needed for RRC based spatial relation info switching associated with SRS for P-SRS.
· No requirements are defined for spatial relation info switching delay for PUSCH.
· No requirements are defined for spatial relation info switching for PUCCH when PUCCH-SpatialRelationInfo is not configured.
· No requirements are defined for spatial relation info switching for RRC based spatial relation info switching with DL-RS for PUCCH.
· Define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS.
· Define DCI based spatial relation info switching delay for A-SRS.
· When spatial relation info associated with DL-RS
· For unknown spatial relation condition, there is no requirement. 
· For known spatial relation condition, refer to RAN1 spec.
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH.
· Define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS.
· The known condition on spatial relation when associated with DL-RS,
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation switch, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The [DL RS configured in spatial relation] remains detectable during the spatial relation switching period
-	The SSB associated with the spatial relation remains detectable during the spatial relation switching period
-	SNR of the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.



The following open issues need to be addressed for UL spatial relation info switching:
1. Whether define the spatial relation delay requirement for UE which only supports BC Bit-0?
2. Requirement when the UL signal has spatial relation to an unknown DL RS
3. Whether to consider timing tracking when associated DL-RS?
4. Delay requirements for MAC CE base spatial relation info switch
5. Delay requirements for RRC based spatial relation info switch

Requirements for BC Bit-0 UE
In RAN4#94e-Bis, there was a discussion how the UL spatial relation info switching requirements are applicable to BC Bit-0 UE. For BC Bit-0 UE the field beamCorrespondenceWithoutUL-BeamSweeping shall not be reported. 
	beamCorrespondenceWithoutUL-BeamSweeping
Indicates how UE supports FR2 beam correspondence as specified in TS 38.101-2 [3], clause 6.6. The UE that fulfils the beam correspondence requirement without the uplink beam sweeping (as specified in TS 38.101-2 [3], clause 6.6) shall set the field to supported. The UE that fulfils the beam correspondence requirement with the uplink beam sweeping (as specified in TS 38.101-2 [3], clause 6.6) shall not report this field.
	Band
	Yes
	No
	FR2 only



In RAN4#94e-Bis it was agreed to define UL spatial relation info switching requirements when associated RS is DL-RS only. For BC Bit-0 UE, the UE fulfils the beam correspondence requirements with additional uplink beam sweeping.  For UE with this capability, when spatial relation info is associated with DL-RS, the UE might need additional uplink beam sweeping.
Observation #1: For BC Bit-0 UE when spatial relation info is associated with DL-RS, the UE might need additional uplink beam sweeping.
Hence for UL spatial relation info switch requirements for BC Bit-0 UE, there are 2 options:
1. Define additional time for uplink beam sweep in UL spatial relation info switch requirements
2. Do not define requirements for UL spatial relation info switch
So far, the requirements for UL spatial relation info switching have been defined based on the framework of TCI state switching requirements. In TCI state switching requirements, we don’t have any case where we need to consider additional time for UL beam sweeping using SRS. Given the time limit to complete requirements definition for UL spatial relation info switching, we prefer option2 and propose not to define UL spatial relation info switch for BC Bit-0 UE, or the requirements defined are only applicable for BC Bit-1 UE. 
Proposal #1: UL spatial relation info switch requirements are only applicable for BC Bit-1 UE


Requirements when UL spatial relation is unknown
When the UL spatial relation info associated with a DL RS with unknown TCI state, some options were discussed in RAN4#94e-Bis.
· 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.
Firstly, the network should not configure the UE with spatial relation info associated with unknown TCI state. In case this does happen, the UE should not be mandated to meet any requirements and the UE behaviour should be left to UE implementation. Depending on the UL channel the UE might chose to either transmit with a TX beam based on its best knowledge of Rx beam or choose to drop the transmission. In any case, no requirements or UE behaviour should be specified.
Proposal #2: When the UL spatial relation info associated with a DL RS with unknown TCI state, no requirements are specified and its left to UE implementation.

Time tracking for TX Beam Switch
One of the open issues to define the requirements for RRC and MAC CE based UL spatial relation switch is whether DL time tracking is needed for the target DL-RS in order to switch TX beam. Firstly, spatial relation is indicating which TX beam should be used for UL channel. It is only applicable in FR2 and is not the same as QCL-Type indicated in the DL. Also, the UE uses serving cell timing to transmit on the UL and is applied to the full slot not different symbols associated with UL channel transmission. In TCI state switching requirements we consider time tracking in the delay requirement because UE needs to acquire timing associated with the new TCI state in order to receive with the new TCI state. In the DL TCI state establishes QCL-Type in FR1 and FR2 which is necessary for the UE to successfully receive the DL channels. Moreover, there has been a long discussion whether we should introduce requirements due to one shot timing adjustment due to Rx beam change on the DL, and it was finally concluded that it was not necessary. Based on these we do not think it is necessary to consider DL time tracking in defining UL spatial relation info switching requirements.
Proposal #3: UL spatial relation info switching requirements shall not consider DL time tracking in delay requirements.

Delay Requirements for MAC CE based UL spatial relation switch
For MAC CE based UL spatial relation info requirements associated with DL-RS, we need to define requirements for known and unknown case. We propose to define the requirements as:
[bookmark: _Hlk37264788]THARQ + 3ms; for known spatial relation
	THARQ + 3ms + TL1-RSRP; for unknown spatial relation
Proposal #4: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for known spatial relation and THARQ + 3ms + TL1-RSRP; for unknown spatial relation.

Delay Requirements for RRC based UL spatial relation switch
For RRC based UL spatial relation info requirements associated with DL-RS, we need to define requirements for known and unknown case. We propose to define the requirements as:
[bookmark: _Hlk37259372]TRRC-processing; for known spatial relation
[bookmark: _Hlk37259399]	TRRC-processing + TL1-RSRP; for unknown spatial relation 
Proposal #5: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for known spatial relation and TRRC-processing + TL1-RSRP; for unknown spatial relation.

3. Conclusion
In this paper, we provide our views on the remaining open issues related to UL spatial relation info switch requirements. Our observations and proposals are captured below:
Observation #1: For BC Bit-0 UE when spatial relation info is associated with DL-RS, the UE might need additional uplink beam sweeping.
Proposal #1: UL spatial relation info switch requirements are only applicable for BC Bit-1 UE
Proposal #2: When the UL spatial relation info associated with a DL RS with unknown TCI state, no requirements are specified and its left to UE implementation
Proposal #3: UL spatial relation info switching requirements shall not consider DL time tracking in delay requirements.
Proposal #4: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for known spatial relation and THARQ + 3ms + TL1-RSRP; for unknown spatial relation.
Proposal #5: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for known spatial relation and TRRC-processing + TL1-RSRP; for unknown spatial relation.
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