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1	Introduction 
RAN4 introduced Enhanced Beam Correspondence requirements as part of the Release 16 FR2 RF enhancements WID. The corresponding RAN5 WID is adding test procedures and requirements for this feature. There are still open items related to the test case structure and applicability that needs to be addressed.
This paper proposes a test structure that would help ensure all the enhanced beam correspondence requirements defined in Rel.16 TS 38.101-2 are accurately covered in RAN5 test specifications.

2	Discussion 
2.1     Summary of BC requirements to be tested across Rel15 and Rel16.
Observation 1: In the original test structure for Beam Correspondence, clause 6.6.1 in TS 38.521-2 was added to test Rel15 UEs that do not support beam correspondence without UL beam sweeping.

Observation 2: For UEs that do not support UL beam sweeping, the existing Min Peak EIRP and Spherical coverage requirements are tested within 6.2.1.1 and 6.2.1.2 respectively with Annex K.1.1 appropriately updated to account for UE capability reported via beamCorrespondenceWithoutUL-BeamSweeping capability bit

The Rel16 Enhanced beam correspondence requirements however cover a more advanced set of side conditions and UE capabilities. The below table summarizes the Rel15/Rel16 Enhanced beam correspondence requirements along with the associated UE capability. For convenience the mapping to core requirements as well as a proposed test case coverage within RAN5 test specifications is also included.

Table 1

	Core Requirement to cover following UE Capabilities
	
	

	beamCorrespondenceWithoutUL-BeamSweeping 
	beamCorrespondenceSSB-based-r16 
	beamCorrespondenceCSI-RS-based-r16 
	38.101-2 Core Requirements Coverage
	38.521-2 Test Requirement/Test Case Coverage

	Yes
	No
	No
	1) 6.2.1 Min Peak EIRP and Spherical Cov with autonomously chosen  UL beam and without UL beam sweeping
	6.2.1.1/6.2.1.2 (with Annex K updates) already added for Rel15 Beam Corr (autonomous)


	Not Present
	No
	No
	1) 6.2.1 Min Peak EIRP and Spherical Cov with UL beam sweeping
2) 6.6.4.2 Beam Correspondence Tolerance
Supports uplink beam management per TS 38.306
	6.2.1.1/6.2.1.2 (with Annex K updates) and 6.6.1 for BCorr Tolerance requirement already added 

	Yes
	Yes
	No 
	1) 6.2.1 Min Peak EIRP and Spherical Cov with autonomously chosen  UL beam and without UL beam sweeping.
Use 6.6.4.3.2 SSB-based Enh BCorr side conditions
	6.2.1.1/6.2.1.2 (with Annex K updates) already added for Rel15 Beam Corr (autonomous)
Add 6.2.1.1_1 and 6.2.1.2_1 to cover Enh Beam correspondence requirements for UES not using UL beam sweeping. Annex K has to be updated

	Yes
	No
	Yes
	1) 6.2.1 Min Peak EIRP and Spherical Cov with autonomously chosen  UL beam and without UL beam sweeping.
Use 6.6.4.3.3 CSI-RS -based Enh BCorr side conditions
	6.2.1.1/6.2.1.2 (with Annex K updates) already added for Rel15 Beam Corr (autonomous)
Add 6.2.1.1_1 and 6.2.1.2_1 to cover Enh Beam correspondence requirements for UES not using UL beam sweeping. Annex K has to be updated

	Not Present
	Yes
	No 
	1) 6.2.1 Min Peak EIRP and Spherical Cov with UL beam sweeping
Use 6.6.4.3.2 SSB-based Enh BCorr side conditions
2) 6.6.4.2 Beam Correspondence Tolerance
Supports uplink beam management per TS 38.306
	To be added under 6.6.2 with Rel16 side conditions for SSB-Based Beam Corr

	Not Present
	No
	Yes
	1) 6.2.1 Min Peak EIRP and Spherical Cov with UL beam sweeping
Use 6.6.4.3.3 CSIRS—based Enh BCorr side conditions
2) 6.6.4.2 Beam Correspondence Tolerance
Supports uplink beam management per TS 38.306
	To be added under 6.6.2 with Rel16 side conditions for CSI-RS Based Beam Corr

	Yes
	Yes
	Yes
	1) SSB-based enhance beam Corr requirements in 3.
2) Either: 
A) Minimum peak EIRP requirement as defined in clause 6.2.1.3 using the SSB+CSI-RS based side conditions in clause 6.6.4.3.3 (5 dB lower power than 6.6.4.3.2) using Tx Beam Peak obtained using SSB side conditions; if this does not PASS
B) CSI-RS based Enh Beam correspondence requirements in 4)

	6.2.1.1/6.2.1.2 (with Annex K updates) already added for Rel15 Beam Corr (autonomous)
Add 6.2.1.1_1 and 6.2.1.2_1 to cover Enh Beam correspondence requirements for UES not using UL beam sweeping. Annex K has to be updated

	Not Present
	Yes
	Yes
	1) SSB-based enhance beam Corr requirements in 3.
2) Either: 
A) Minimum peak EIRP requirement as defined in clause 6.2.1.3 using the SSB+CSI-RS based side conditions in clause 6.6.4.3.3 (5 dB lower power than 6.6.4.3.2) using Tx Beam Peak obtained using SSB side conditions; if this does not PASS
B) CSI-RS based Enh Beam correspondence requirements in 4)
	To be added under 6.6.2 with Rel16 side conditions for CSI-RS Based Beam Corr. Further analysis needed on implementation of EIRP requirements





The initial approach to adding Enhanced Beam Correspondence test coverage within clause 6.6.2 was based on the assumption that all the core requirements that need to be tested can be covered under this clause. However, based on email discussions during RAN5#94e, it seems that this option would make the applicability statements and mapping to specific core requirements, more complex.

Observation 3: An option 1 to cover enhanced beam correspondence requirements is the existing approach to add all necessary test coverage under clause 6.6.2 of TS 38.521-2 but there are concerns around applicability statement and core requirement mapping complexity. An Option 2 separates out the BC requirements among Min Peak EIRP, Spherical Coverage and Beam Correspondence with uplink beam sweeping tests.

Option 1: New clause for enhanced beam correspondence test covers all the scenarios listed in Table 1 for Rel16 UEs supporting beam correspondence with or without uplink beam sweeping. This will include test procedures for each of the cases listed in Table 1 while accounting for overlapping test procedure steps as well as updates to Annex K to include every 

Option 2: Follow the existing approach where only enhanced beam correspondence tolerance test requirements (UE does not support beamCorrespondenceWithoutUL-BeamSweeping) from Table 1 are tested within clause 6.6.2 which will make it in line with clause 6.6.1. Separate out 6.2.1_1 and 6.2.2_1 for covering Rel16 UEs which do not support uplink beam sweeping. Include Annex K updates to account for changes that will still be needed to factor in all the new Rel16 UE capabilities

Table 2

	
	Pros
	Cons

	Option 1
	- Creates clear separation for Rel16 enhanced Beam Correspondence requirements
- All side conditions are covered within the same test case
- All modifications occur within same clause/test case
	- Overlap among test cases is expected 
- Difficult to map to RAN4 core requirements since approach is different from Rel15
- Annex K changes likely to be more complex
- Applicability becomes complex due to various UE capabilities covered under the same test.

	Option 2
	- Similar approach as 6.6.1
- Test structure changes but has precedence in RAN5 (LTE new release tests have been added this way with “_1” suffix)
- Annex K changes are easier to handle as it can be decoupled based on individual test case
- Applicability statement is easier to handle and implement
	- Need to carve out Rel16 tests from clause 6.2.1.1 and 6.2.1.2 which are well established tests (however Rel15 will remain untouched as mitigation)
- Scenarios with both CSI and SSB based beam correspondence supported needs analysis
- Separate Annex K content will be needed



While there are challenges to both approaches, the impact on applicability and long-term test structure stability (accounting for future changes coming in Rel17 and Rel18 Beam Correspondence), makes option 2 a better and more robust choice with better scalability.

Proposal 1: Adopt Option 2 for Rel16 Enhanced Beam Correspondence test structure and coverage in TS 38.521-2
2.1     Applicability 
The proposed solution will require associated applicability updates in TS 38.522



Proposal 2: Align applicability statements in TS 38.521-2 and TS 38.522 with the Option 2 approach to enhanced beam correspondence testing.

3	Summary

Observation 1: In the original test structure for Beam Correspondence, clause 6.6.1 in TS 38.521-2 was added to test Rel15 UEs that do not support beam correspondence without UL beam sweeping.

Observation 2: For UEs that do not support UL beam sweeping, the existing Min Peak EIRP and Spherical coverage requirements are tested within 6.2.1.1 and 6.2.1.2 respectively with Annex K.1.1 appropriately updated to account for UE capability reported via beamCorrespondenceWithoutUL-BeamSweeping capability bit

Observation 3: An option 1 to cover enhanced beam correspondence requirements is the existing approach to add all necessary test coverage under clause 6.6.2 of TS 38.521-2 but there are concerns around applicability statement and core requirement mapping complexity. An Option 2 separates out the BC requirements among Min Peak EIRP, Spherical Coverage and Beam Correspondence with uplink beam sweeping tests.

Option 1: New clause for enhanced beam correspondence test covers all the scenarios listed in Table 1 for Rel16 UEs supporting beam correspondence with or without uplink beam sweeping. This will include test procedures for each of the cases listed in Table 1 while accounting for overlapping test procedure steps as well as updates to Annex K to include every use case listed in Table 1

Option 2: Follow the existing approach where only enhanced beam correspondence tolerance test requirements (UE does not support beamCorrespondenceWithoutUL-BeamSweeping) from Table 1 are tested within clause 6.6.2 which will make it in line with clause 6.6.1. Separate out 6.2.1_1 and 6.2.2_1 for covering Rel16 UEs which do not support uplink beam sweeping. Include Annex K updates to account for changes that will still be needed to factor in all the new Rel16 UE capabilities

Proposal 1: Adopt Option 2 for Rel16 Enhanced Beam Correspondence test structure and coverage in TS 38.521-2

Proposal 2: Align applicability statements in TS 38.521-2 and TS 38.522 with the Option 2 approach to enhanced beam correspondence testing.
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