[bookmark: _Hlk491845607]3GPP TSG-RAN WG4 Meeting #100-e                                                             R4-2113175                                                                                                                               
Electronic Meeting, Aug 16-27, 2021
Source:	Samsung
Title:	Further Discussion on Beam Correspondence for FR2 HST UE
Agenda item:			9.9.3.2
Document for:	Discussion
1. Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train scenario in FR2 has been approved [1, RP-202118] (which has been further revised to [2, RP-210800]). UE RF requirement on beam correspondence for HST scenarios in FR2 has been discussed in last three RAN4 meetings, with the following contents related are agreed in the approved WF [4, R4-2107861]. 
	The following agreement and conclusion were made on UE RF core requirement, captured in the approved WF [4]. 
· WF5: Beam Correspondence
· Beam Correspondence requirement for FR2 HST UE: 
· For Rel-15 Beam Correspondence: 
· FR2 HST UE (roof-mounted UE type) shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping.
· For Rel-16 Beam Correspondence: 
· Whether or not FR2 HST UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16:
· FFS the benefits. 
· If not, no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE. 
· Whether or not UE need to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16:
· FFS the benefits. 
· If not, no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.


In this contribution, we would like to further provide our viewpoints on beam correspondence related requirement. 
2. Discussion
2.1 Rel-15 Beam Correspondence
Based on the agreement captured in the approved WF [R4-2107861], it is agreed that FR2 HST UE (roof-mounted UE type) shall mandatorily support Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping. In other words, Rel-17 FR2 HST UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without peak beam sweeping. Based on Rel-15 practice, such a UE which support the Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping is considered to have met the beam correspondence tolerance requirement. 
2.2 Rel-16 Beam Correspondence
In Rel-16 UE RF enhancement work item, there are optional feature of SSB-based and CSI-RS-based beam correspondence, which introduced the new conditions under which the beam correspondence requirements are applicable. From our understanding, to support DPS (dynamic point selection) in FR2 HST scenario, CSI-RS-based beam correspondence is not appropriate because TCI states varies quickly and the “anchor” reference signal, i.e., SSB, is always needed to be present for UE RX beam sweeping (or just panel selection if only one beam exist in one panel). 
Observation-1: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-1: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Accordingly, from RAN4 requirement perspective, we can reach the proposal as follows: 
Proposal-2: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.

Then, the next question will be whether or not UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16. Between Rel-15 beamCorrespondenceWithoutUL-BeamSweeping and Rel-16 beamCorrespondenceSSB-based-r16, the only difference lies in the side condition in which the beam correspondence should be fulfilled, as considered in Rel-15/16 beam correspondence requirement. Specifically, for Rel-16 FR2 PC3 UE, if Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by UE, depending on UE’s support of Rel-16 beamCorrespondenceSSB-based-r16 feature, the expected UE requirement are different in: 
	-	If beamCorrespondenceWithoutUL-BeamSweeping is supported, 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 beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, 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 using the SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. 


And the side condition difference lies in whether or not explicit CSI-RS is provided, as stated in clause 6.6.4.3.2.  Provided in Annex A.3, the below configuration of CSI-RS and SSB is for Rel-15 requirement: 
	Table A.3.1-2: CSI-RS parameters for beam correspondence based on SSB and CSI-RS
	Resource Type
	aperiodic

	Resource Set Config
	

	repetition
	on

	aperiodicTriggeringOffset
	Depending on UE capability

	Resource Config
	

	nzp-CSI-RS-ResourceId
	30 for resource #0

	
	31 for resource #1

	
	32 for resource #2

	
	33 for resource #3

	
	34 for resource #4

	
	35 for resource #5

	
	36 for resource #6

	
	37 for resource #7

	powerControlOffset
	0

	powerControlOffsetSS
	db0

	nrofPorts
	1

	firstOFDMSymbolInTimeDomain
	6 for resource #0

	
	7 for resource #1

	
	8 for resource #2

	
	9 for resource #3

	
	10 for resource #4

	
	11 for resource #5

	
	12 for resource #6

	
	13 for resource #7

	cdm-Type
	noCDM

	density
	3

	nrofRBs
	48 for channel bandwidth≥100MHz
32 for channel bandwidth=50MHz

	qcl-info
	Type D to SSB






Obviously, SSB-based beam correspondence has the merit of saving the CSI-RS overhead, which should be configured per-SSB index with QCL Type D relationship. However, for FR2 HST scenario, the beam number is relatively small, i.e., only few beams per RRH coverage, the CSI-RS overhead is no such important issue. 
Observation-2: If UE already mandatorily support Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping, the expected UE requirement difference for whether or not UE support Rel-16 beamCorrespondenceSSB-based-r16 BC feature is just the presence of CSI-RS for side condition.
With such limited benefits, the specification can be simplified if we assume FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16:  
Proposal-3: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
Proposal-4: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.
3. Conclusion
In this contribution, we further provided our discussion and viewpoint on UE beam correspondence requirement for high speed train deployment scenarios in FR2. The following observations and proposals are provided accordingly: 
[bookmark: _GoBack]Observation-1: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-1: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-2: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.
Observation-2: If UE already mandatorily support Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping, the expected UE requirement difference for whether or not UE support Rel-16 beamCorrespondenceSSB-based-r16 BC feature is just the presence of CSI-RS for side condition.
Proposal-3: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
Proposal-4: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.
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