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1. Introduction 
In RAN4#94e requirements for uplink spatial relation info switching was discussed. The discussion points were captured in the way forward [1], although the way forward was not agreed. In this contribution, we provide our views on the requirements for uplink spatial relation info switching. 
1. Discussion
The scenario overview for requirement for uplink spatial relation info switching is presented in Table 1 below.

Table 1: Scenario overview for UL spatial relation info switching
	#
	Scenario
	PHY channel
	Triggering method
	Associated source

	1
	PUCCH-RRC-DL
	PUCCH
	RRC
	DL RS

	2
	PUCCH-RRC-UL
	PUCCH
	RRC
	UL SRS

	3
	PUCCH-MAC-DL
	PUCCH
	MAC
	DL RS

	4
	PUCCH-MAC-UL
	PUCCH
	MAC
	UL SRS

	5
	PUSCH-DCI
	PUSCH
	DCI
	-

	6
	pSRS-RRC-DL
	P-SRS
	RRC
	DL RS

	7
	pSRS-RRC-UL
	P-SRS
	RRC
	UL SRS

	8
	spSRS-MAC-DL
	SP-SRS
	MAC
	DL RS 

	9
	spSRS-MAC-UL
	SP-SRS
	MAC
	UL SRS

	10
	aSRS-DCI-DL
	A-SRS
	DCI
	DL RS

	11
	aSRS-DCI-UL
	A-SRS
	DCI
	UL SRS



In the table above, the associated source for a spatial relation info switch could be a DL_RS or UL-RS (SRS). When the associated source is a UL-RS (SRS), the delay in switching the spatial relation info is just the command decoding time of the associated triggering method. 
Observation #1: When associated resource for uplink spatial relation info is SRS, the delay in switching the command decoding time.
When the associated source is UL-RS, there is no strong motivation to introduce switching delay requirements in RAN4. Hence, we recommend that no requirements are defined when associated RS for spatial relation info switch is SRS.
Proposal #1: No requirements are introduced for uplink spatial relation info switching when associated source is SRS.

2.1 RRC based Spatial Relation Info Switch
RRC based UL spatial relation info switch can be for PUCCH and P-SRS via RRC re-configuration. We discuss the requirements for RRC based uplink spatial relation info switch when associated RS is DL-RS. The requirements for RRC based spatial relation info switch for both PUCCH and P-SRS would be the same. The same switching delay requirement shall be applicable to both PUCCH and P-SRS.
Observation #2: RRC based spatial relation info switch are applicable to both PUCCH and P-SRS.
Observation #3: Switching delay requirements for PUCCH and P-SRS for RRC based switch shall be the same.
Based on the observations above, we propose to define RRC based spatial relation info switch requirements for both PUCCH and P-SRS when associated RS is DL-RS.
[bookmark: _Hlk37271943][bookmark: _GoBack]Proposal #2: Define RRC based spatial relation info switch requirements for both PUCCH and P-SRS when associated RS is DL-RS. 
When the associated RS for spatial relation info switch is a DL-RS, the TCI state of the DL-RS could be either known or unknown. For known TCI state, the UE can transmit with the spatial filter associated with new spatial relation info after RRC processing time. For unknown TCI state for the associated DL-RS, the UE can transmit with the spatial filter associated with new spatial relation info after RRC processing time and time for RX beam refinement. We propose the following switching delay for RRC based spatial relation info switch:
[bookmark: _Hlk37259372]	TRRC-processing; for associated DL-RS with known TCI state
[bookmark: _Hlk37259399]	TRRC-processing + TL1-RSRP; for associated DL-RS with unknown TCI state

Proposal #3: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for associated DL-RS with known TCI state and TRRC-processing + TL1-RSRP; for associated DL-RS with unknown TCI state.
														
2.2 MAC CE based Spatial Relation Info Switch
The spatial relation info of a PUCCH resource can be switched by a MAC CE command. For SP-SRS, MAC CE is used for activating/de-activating the transmission and along with activation command the uplink spatial relation info can be configured. MAC CE based spatial relation info switch is only applicable to PUCCH.
Observation #4: MAC CE based spatial relation info switch is applicable to PUCCH.
Observation #5: MAC CE configures the spatial relation for SP-SRS and doesn’t switch the spatial relation info.
Based on the observations above, we propose to define MAC CE based spatial relation info switch requirements for only PUCCH when the associated RS is DL-RS.
Proposal #4: Define MAC CE based spatial relation info switch requirements for PUCCH when associated RS is DL-RS.
When the associated RS for spatial relation info switch is a DL-RS, the TCI state of the DL-RS could be either known or unknown. For known TCI state, the UE can transmit with the spatial filter associated with new spatial relation info after MAC CE decoding. For unknown TCI state for the associated DL-RS, the UE can transmit with the spatial filter associated with new spatial relation info after MAC CE decoding and time for RX beam refinement. We propose the following switching delay for RRC based spatial relation info switch:
[bookmark: _Hlk37264788]	THARQ + 3ms; for associated DL-RS with known TCI state
	THARQ + 3ms + TL1-RSRP; for associated DL-RS with unknown TCI state

Proposal #5: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for associated DL-RS with known TCI state and THARQ + 3ms + TL1-RSRP; for associated DL-RS with unknown TCI state.

2.3 DCI based Spatial Relation Info Switch
In Table 1 A-SRS with DCI based triggering are listed as possible scenarios for spatial relation info switching. A-SRS transmission is triggered by DCI along with the corresponding UL spatial relation. When A-SRS transmission is triggered by DCI, the spatial relation info is configured rather than switched. 
Observation #6: A-SRS transmission and corresponding spatial relation info is configured by DCI rather than switched.
Based on the above observation, we recommend that we don’t define requirements for DCI based spatial relation info switch for A-SRS. 
Proposal #6: No requirements are introduced for DCI based spatial relation info switch for A-SRS

3. Conclusion
In this paper we provide our views on requirements for uplink spatial relation info switching. Our observations and proposals are summarized below.
Observation #1: When associated resource for uplink spatial relation info is SRS, the delay in switching the command decoding time.
Proposal #1: No requirements are introduced for uplink spatial relation info switching when associated source is SRS.
Observation #2: RRC based spatial relation info switch are applicable to both PUCCH and P-SRS.
Observation #3: Switching delay requirements for PUCCH and P-SRS for RRC based switch shall be the same.
Proposal #2: Define RRC based spatial relation info switch requirements for both PUCCH and P-SRS when associated RS is DL-RS.
Proposal #3: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for associated DL-RS with known TCI state and TRRC-processing + TL1-RSRP; for associated DL-RS with unknown TCI state.
Observation #4: MAC CE based spatial relation info switch is applicable to PUCCH.
Observation #5: MAC CE configures the spatial relation for SP-SRS and doesn’t switch the spatial relation info.
Proposal #4: Define MAC CE based spatial relation info switch requirements for PUCCH when associated RS is DL-RS.
Proposal #5: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for associated DL-RS with known TCI state and THARQ + 3ms + TL1-RSRP; for associated DL-RS with unknown TCI state.
Observation #6: A-SRS transmission and corresponding spatial relation info is configured by DCI rather than switched.
Proposal #6: No requirements are introduced for DCI based spatial relation info switch for A-SRS.
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