


[bookmark: _GoBack]3GPP TSG RAN WG4 Meeting #95-e	R4-2007789
[bookmark: _Hlk488924106]Electronic Meeting, May 25 – June 5, 2020
Agenda Item:	6.15.1.8
Source: 	Ericsson
Title:	On Spatial Relation Switching Delay Requirements
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Discussions on delay requirements for spatial relation change of PUCCH, PUSCH and SRS continued during RAN4#94e-Bis, and a number of agreements were made and captured in a way forward document [1]. There were also a number of issues that were not settled.
In this contribution we provide our input on the issues yet-to-be-settled.
Discussion
· Whether define the spatial relation delay requirement for UE which only supports BC Bit-0?
· Option 1: Yes
· Option 2: No

The UE behaviour for BC bit-0 is described in 38.101-2.
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The beam correspondence requirement for power class 3 UEs consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2).  The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability, as defined in TS 38.306 [14]:
-	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].
A UE that is reporting BC bit-0 capability thus cannot rely on received downlink signals when determining the spatial transmission filter for the uplink. Rather, the spatial transmission filter for the uplink has to be determined via uplink beam sweeping. Thus only spatial relations associated with SRS are relevant for such UE. Requirement-wise, any requirements that are defined for spatial relation switching associated with SRS can be imposed also on the UE reporting BC bit-0 capability.
Proposal 1:		A UE that is reporting BC bit-0 capability shall fulfill spatial relation switching delay requirements associated with SRS. Hence any such requirements explicitly defined by RAN4 shall apply for UEs reporting BC bit-0 and BC bit-1, respectively. With reference to the options in the WF, this would conditionally correspond to Option 1.
  
· 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.

We would like to have a well-defined UE behaviour, but do not have a strong view on whether Option 1 or Option 2 is specified.
Proposal 2:		The UE behaviour when UL signal has a spatial relation to an unknown DL RS shall be well defined. With reference to the options in the WF, either Option 1 or Option 2 shall be specified.

· 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

Proposal 3:	Time tracking is not considered in spatial relation switching delay requirements. With reference to the options in the WF, our preference is Option 1/Option1/Option1.

Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· For known TCI state 
· Option 1: THARQ +3ms
· Option 1a: THARQ +3ms/NR slot length
· Option 2: THARQ +3ms + time for time tracking if applicable
· Option 3: The PDCCH TCI switch timeline to be used as baseline
· For unknown TCI state
· Option 1: THARQ + 3ms + TL1-RSRP
· Option 1a: THARQ +(3ms+ TL1-RSRP)/NR slot length
· Option 2: THARQ + 3ms + TL1-RSRP + time for time tracking if applicable
· Option 3: THARQ + 3ms + ‘time for tracking’
· Option 4: No requirement

Proposal 4:	Delay requirement MAC CE-based spatial relation switching with asscoiated DL-RS is as follows:
- for known DL-RS:  		THARQ +3ms/NR slot length
- for unknown DL-RS: 		THARQ +(3ms+ TL1-RSRP)/NR slot length
With reference to the options in the WF, this corresponds to Option 1a/Option 1a.
	
Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known TCI state 
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + time for time tracking if applicable
· Option 3: TRRCprocessing (timing is not required)
· For unknown TCI state
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3: TRRCprocessing + TL1-RSRP
· Option 4: No requirements

Proposal 5:	Delay requirement for RRC-based spatial relation switching with associated DL-RS is as follows:
- for known DL-RS: 			TRRCprocessing
- for unknown DL-RS: 		TRRCprocessing + TL1-RSRP
With reference to the options in the WF, this corresponds to Option 3/Option 3.
Summary and Conclusion
In this contribution we have followed up on the discussion from RAN4#94e on spatial relation switching delay requirements.
Based on the WF [1], the following proposals were made:
Proposal 1:		A UE that is reporting BC bit-0 capability shall fulfill spatial relation switching delay requirements associated with SRS. Hence any such requirements explicitly defined by RAN4 shall apply for UEs reporting BC bit-0 and BC bit-1, respectively. With reference to the options in the WF, this would conditionally correspond to Option 1.
Proposal 2:		The UE behaviour when UL signal has a spatial relation to an unknown DL RS shall be well defined. With reference to the options in the WF, either Option 1 or Option 2 shall be specified.
Proposal 3:	Time tracking is not considered in spatial relation switching delay requirements. With reference to the options in the WF, our preference is Option 1/Option1/Option1.
Proposal 4:	Delay requirement MAC CE-based spatial relation switching with asscoiated DL-RS is as follows:
- for known DL-RS:  		THARQ +3ms/NR slot length
- for unknown DL-RS: 		THARQ +(3ms+ TL1-RSRP)/NR slot length
With reference to the options in the WF, this corresponds to Option 1a/Option 1a.
Proposal 5:	Delay requirement for RRC-based spatial relation switching with associated DL-RS is as follows:
- for known DL-RS: 			TRRCprocessing
- for unknown DL-RS: 		TRRCprocessing + TL1-RSRP
With reference to the options in the WF, this corresponds to Option 3/Option 3.
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