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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 two RAN4 meetings, with the following contents related are agreed in the approved WF [3, R4-2105491]. 
	The following agreement and conclusion were made on UE RF core requirement, captured in the approved WF [3]. 
· WF4: Beam correspondence: 
· Beam Correspondence requirement for FR2 HST UE: 
· For Rel-15 Beam Correspondence: 
· Option 1 (Samsung/Qualcomm/Ericsson/ZTE/Nokia): BC bit-0 UE is not allowed, i.e., UE shall meeting the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.
· Option 2 (Huawei): No need to mandate FR2 HST UE support BC bit-1. 
· For Rel-16 Beam Correspondence: 
· FFS the necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16
· FFS the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16


In this contribution, we would like to further provide our viewpoints on beam correspondence related requirement. 
2. Discussion
For Rel-15 PC3 UE, RAN4 had specified beam correspondence requirement for bit-0 UE (beamCorrespondenceWithoutUL-BeamSweeping is not supported) for the case that UE is able to meet the minimum peak EIRP requirement and spherical coverage requirement with uplink beam sweeping. For Rel-15 PC4, on the other hand, the detailed requirement for bit-0 UE is not specified, which give the group the question that “Introduction for beam correspondence requirements for PC4 if identified” in WID. 
For bit-0 UE, although some company claim its usefulness for FR2 HST UE, it is still not convincing to us. In Rel-15 test case for beam correspondence with beam sweeping, it is required to have SRS configuration as below, i.e., 1 SRS resource set with 8 SRS resources configured, as shown below from TS38.521-2: 
	Table 6.6.1.4.3-4 (from TS38.521-2): SRS-Config: SRS resources test requirement for with beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	srs-ResourceSetToReleaseList
	Not present
	
	

	srs-ResourceSetToAddModList SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	2 entries
	1 set with 8 SRS resources using 'beamManagement' plus
1 set with 1 semi-persistent SRS resource using ‘codebook’
	

	  SRS-ResourceSet[1] SEQUENCE{
	
	For the ‘beamManagement’ resource set
	

	   usage
	beamManagement
	
	

	   resourceType CHOICE {
	aperiodic
	
	

	  }
	
	
	

	  SRS-ResourceSet[2] SEQUENCE{
	
	For the semi-persistent SRS resource set
	

	   usage
	codebook
	
	

	   resourceType CHOICE {
	semi-persistent
	
	

	  } 
	
	
	

	srs-ResourceToReleaseList
	Not present
	
	

	srs_ResourceToAddModList
	9
	The default beam correspondence SRS resource upper limit (M) = 8 in Rel-15 for the ‘beamManagement’ SRS Resource set plus
1 resource for the semi-persistent SRS ‘codebook’ resource set.
	






However, the number of TX/RX analog beam can be very limited for FR2 HST scenario. For instance, from last meeting’s GTW session, it is agreed that 1 beam per panel and 2 panels per UE assumed to be implemented in the UE side for Sceanrio-A uni-directional case: 
	· For scenario-A, uni-directional, UE parameter:
· Agreement in GTW Session (15th April, Thursday)
· 1 beam per panel; 
· 2 panels assumed to be implemented in the UE side; 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search



Therefore, it could be very questionable how much benefits can be achieved by setting 8 number of SRS resources in 1 SRS resource set for beam management purpose, because the difficulty of having UE autonomous beam correspondence is greatly alleviated, and mandating UE to support autonomously choosing UL beams is reasonable. 
Observation-1: Even with 8 SRS resources for beam management is configured, it is limited benefit expected for UL beam sweeping based BC over UE autonomous BC. 
Proposal-1: For FR2 HST UE (roof-mounted UE type), beamCorrespondenceWithoutUL-BeamSweeping shall be mandatorily supported. 

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). However, SSB-based beam correspondence has the merit of costing less overhead for CSI-RS resources, which can be considered in Rel-17 FR2 HST work item. 
Observation-2: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-2: In Rel-17 FR2 HST WI, RAN4 need to discuss the benefits from UE’s support the Rel-16 optional feature beamCorrespondenceSSB-based-r16.

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: 
Observation-1: Even with 8 SRS resources for beam management is configured, it is limited benefit expected for UL beam sweeping based BC over UE autonomous BC. 
Proposal-1: For FR2 HST UE (roof-mounted UE type), beamCorrespondenceWithoutUL-BeamSweeping shall be mandatorily supported. 
Observation-2: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-2: In Rel-17 FR2 HST WI, RAN4 need to discuss the benefits from UE’s support the Rel-16 optional feature beamCorrespondenceSSB-based-r16.
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