[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 95-e 	R4-2006554
Electronic Meeting, 25 May – 5 June, 2020
Agenda item:       6.15.1.8
Source:                Intel Corporation
Title:                     Discussion on requirements for spatial relation info switch
Document for:     Discussion
1. Introduction
In last meeting, there are some agreements about uplink spatial relation info switch:
	· No requirement is needed for spatial relation info switching associated with UL SRS.
· No requirement is needed for spatial relation info switching for PUSCH 
· No requirement is needed when PUCCH-SpatialRelationInfo is not configured 
· No requirement is needed for MAC CE based spatial relation info switching associated with SRS for PUCCH
· Define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS.
· No requirement is needed for spatial relation info switching associated with SRS for P-SRS.
· Define requirement for DCI based spatial relation info switching delay for A-SRS.
· For known TCI state for DL RS /SRS, Refer to RAN1 requirement; For unknown TCI state for DL RS, No requirements.



There are still some open issues:
	· UE behaviour when the UL signal has spatial relation to an unknown DL RS
· Whether to consider timing tracking when associated DL-RS
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· Whether define the spatial relation delay requirement for UE which only supports BC Bit-0



In this contribution we continue to provide our views on requirements for uplink spatial relation info switch.
2. Discussion
2.1 UL signal has spatial relation to an unknown TCI-state
There are still open issues for UL signal which has spatial relation to an unknow TCI-state:
	· 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.



when the UL signal has spatial relation to an unknown TCI-state, the UE might not know the suitable spatial filter to use and network might not be able to receive the UL transmission in the slot scheduled for uplink transmission of SRS. Additional time is needed for UE to perform RX beam sweep in order to determine suitable RX beam for the DL RS and use it for uplink transmission. the UE should also be able to drop the transmission on the UL until suitable RX beam is determined. Since the signal quality can’t be guaranteed, it’s better not to define the requirement and leave it to UE implementation.
Proposal 1: When UL transmission is configured with spatial relation info associated with DL RS and the TCI state of the DL RS is unknown, don’t define requirement.

2.2 Timing tracking for UL when associated with DL-RS
In last meeting, whether DL timing tracking is needed is still under discussion:
	· Whether to consider timing tracking when associated DL-RS?
· Sub1. Whether to consider timing tracking when associated DL-RS QCLed with a different qcl-Type1 RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub3. Whether to consider timing tracking when PUSCH/PUCCH and SRS associated with different DL-RSs in one slot?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE



For question in Sub2, it’s the same issue as that in section 2.1, we prefer that no requirement is defined and leave it to UE implementation.
For question in Sub1 and Sub3, PUSCH and SRS are associated with different DL-RSs, if DL timing tracking are applied to them respectively, the DL timing may be different and the corresponding UL timing is different as well.  technically, UL SRS applying the corresponding DL timing may be more accurate to evaluate the UL beam performance.  However, the gain may not be obvious. Specially, when PUSCH and SRS are transmitted in the same slot, it’s challenging for UE to change the UL timing in one slot. To reduce the UE implementation complexity, it’s suggested that no DL timing tracking is needed.
Proposal 2: no DL timing tracking is needed when UL signal is associated with DL-RS.
According to the above proposal, delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH could be defined as 	
For known TCI state:
					THARQ +3ms/NR slot length
for unknown TCI state	
				THARQ +(3ms+ TL1-RSRP)/NR slot length
Proposal 3: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH could be defined as 	
For known TCI state:
					THARQ +3ms/NR slot length
for unknown TCI state	
				THARQ +(3ms+ TL1-RSRP)/NR slot length
For delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS, similar with the analysis for spatial relation info switching associated with DL-RS for PUCCH, no DL tracking timing is needed. The only delay time is RRC processing time which has been defined in RAN2. There is no other extra delay time needed in RAN4.
Proposal 4: No need to define extra delay time in RAN4 for RRC based spatial relation info switching associated with DL-RS for P-SRS.
2.3 Delay requirement for BC Bit-0 
In last meeting, the issue about the requirement for BC Bit-0 is raised:
	· Whether define the spatial relation delay requirement for UE which only supports BC Bit-0?
· Option 1: Yes
· Option 2: No



In 38.101-2, the detail description about bit-0 and bit-1 UE are as follows:
	-	If [bit-1], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If [bit-0], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].



It shows that for bit-1 UE, the UE that fulfils the beam correspondence requirement without the uplink beam sweeping, the delay requirement can be applied for bit-1 UE. Bit-0 UE can meet the requirement only if it finishes the uplink beam sweeping. However, bit-0 UE can still transmit the UL signal applying beam QCL-ed with DL RS with some performance loss. It’s suggested to define requirement for bit-0 UE as well.
Proposal 5: Spatial relation delay requirement can apply for UE who supports Bit-0 or Bit-1.
3. Conclusion
In this paper we provide our views on introducing requirements for UL spatial relation info switching. Our observations and proposals are captured below:
Proposal 1: When UL transmission is configured with spatial relation info associated with DL RS and the TCI state of the DL RS is unknown, don’t define requirement.
Proposal 2: no DL timing tracking is needed when UL signal is associated with DL-RS.
Proposal 3: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH could be defined as 	
For known TCI state:
					THARQ +3ms/NR slot length
for unknown TCI state	
				THARQ +(3ms+ TL1-RSRP)/NR slot length
Proposal 4: No need to define extra delay time in RAN4 for RRC based spatial relation info switching associated with DL-RS for P-SRS.
Proposal 5: Spatial relation delay requirement can apply for UE who supports Bit-0 or Bit-1.
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