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1.
Introduction
Beam correspondence adhoc was held in Spokane as part of RAN4#89 on Wednesday 11/13/2018 14:00 to 16:00. This paper contains minutes from the adhoc
2. 
Discussion
There will be joint AH with RAN1 on Wednesday evening. RAN4 AH will aim to conclude list of open topics and question for RAN1 and separately aim to progress and conclude how testable requirement for beam correspondence can defined in RAN4 specifications. 
2.1 Agreement so far in chairman minutes
Agreement: If SRS configured, Beam correspondence requirement is verified in a way that the link only has SRS configurations with the spatial relation set to the DL RS used for DUT RX beam selection for this direction.

Agreement:
The TE shall apply DL measurement signals in both polarizations in a similar way to test Peak EIRP sphercial coverage requirement. 

Proposal 4:
A clarification on polarization of DL signals used by TE shall be included in a recommendation to RAN5.
2.2
Open issues between RAN4 and RAN1
We will discuss and come up with a list of questions for ran1. 
2.2.1
Reference signals

Question A.1: What assumption for DL RS configuration can be made to ensure that UE uses narrow beams for beam correspondence test?

Question A.2: Is beam correspondence assumed for other channels that what is used in BC test?

Question A.3: Is it possible for UE to accomplish random access procedure if UE does not support BC?
Question A.4: Can RAN4 assume all UEs can use CSI-RS for UE beam correspondence requirement if TE or network configures it for the UE?

Question A.5: Can SSB be used to configure UE for narrow beams?
Question A.6: Is there an expectance on how fast UE beam refinement is expected to settle?

2.2.2
Mandatory / Optional issue
Question B.1: What input RAN1 needs from RAN4 to decide between mandatory/optional capability for beam correspondence?
Question B.2: Whether RAN4 need to define multiple requirements for BC depending on UE performance?

2.3
Reference signal usage

Depends on answer to A.1 and A.2. 
	Test cases
	Provided signals
	Used signal by UE
	dependence from ran1 aspecs

	A
	SSB
	SSB
	A.1 no, and A.2 is yes

	B
	CSI-RS
Note: SSB is always there but not for beam correspondence
	CSI-RS
	A.1 yes

	C
	It depends on RAN5
	It depends on RAN5
	A.1 and A.2 need to be informed to RAN5

	D
	SSB and CSI-RS
	SSB and CSI-RS sequentially
	If A.2 yes, then SSB needed for narrow beams. If A.1 no, can UE ignore CSI-RS?


Option 1: A: Qualcomm  

Option 2: A+B : Verizon, Nokia, [Ericsson]

Option 3: C: Ericsson, Qualcomm, Sony

Option 4: D: 

Will CSI-RS be in DL signal for BC test or not? 
Mediatek: What is the difference between CSI-RS and SSB if used for BC?

Nokia: CSI-RS provides better reference signals may result better accuracy.

Docomo: Network may configure SSB for wide beam and then CSI-RS only for narrow beams. For BC, test can be configured based on what we agree
Intel: BC may need its own RMC.

Apple: Device needs to be provided with signals that enable UE to configure itself with narrow beam and reference signals to go with it. 

Sony: Agreement is to use sph coverage for bc test.

Nokia: We want to test BC for both SSB and CSI-RS separately

Apple: Spherical coverage will be tested in connected mode. 
Agreement: UE is allowed to use narrow beam for BC test
Feature 2-30, different test maybe needed for finding corresponding DL beams to UL beams. 
2.4
How to write the requirement in RAN4
2.4.1 Proposals

Text in agreed WF [5] 

UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.

For power class 3 UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3.

Following proposal differ from WF for the parts: 
LGE[3] 

same as WF but for all power classes separately

Sony[4]:

in CONNECTED MODE following any beam refinement [TS 38.214]

Apple [1]: 

Missing reference to peak EIRP and:

-
The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals

-
The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction

Qualcomm [2]: 

Referring to section 6.2.1 instead of power class 3 tables for peak and spherical and:

Beam correspondence requirement will be verified with the following conditions:

The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals. The UE may choose to use any of SS/PBCH or CSI-RS signals or combinations of those to meet the requirement

The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction

2.4.2
Discussion 
How to word the usage of reference signals?
2.5 RAN4 opinion on Mandatory vs optional capability

Beam correspondence is RAN1 feature but RAN4 can also form an opinion if RAN4 sees it should be mandatory or optional.

	2-20
	Beam correspondence
	1. Support Beam correspondence

2. When CA is configured, whether the same beam correspondence relationship for beam management is supported across CCs. 

Note: RAN4 to check the feasibility for component-2, e.g. intra-band or inter-band
	 
	Yes
	Beam correspondence is not supported
	Type 1
	No need
	N.A.
	
	Note: Beam correspondence means each Tx port can be beamformed in a desirable direction but does not imply setting phase across ports
	
	[Mandatory/optional] with capability signaling

Component-2, candidate value: {Yes, No}


	[Mandatory/optional] with capability signaling


2.6
Beam correspondence for CA

Question from RAN1:

“When CA is configured, whether the same beam correspondence relationship for beam management is supported across CCs.”

Contiguous Intra-band DL CA

Non-contiguous intra-band DL CA

Intra-band ULCA

Inter-band CA can be excluded for now

2.7
On linking capabilities between BC and SRS based beam sweeping

If RAN4 agrees UE that does not support beam correspondence is mandated to support SRS based UL beam management.

Verizon: The proposal by Apple to allow either of 2-20 or 2-30 is not acceptable.

	2-20
	Beam correspondence
	1. Support Beam correspondence

	2-30
	Uplink beam management
	1 Support of SRS based beam management 

2. Supported max number of SRS resource per set (SRS set use is configured as for beam management).

3. Supported max number of SRS resource sets (SRS set use is configured as for beam management).


Conclusion
…
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Appendix: Text from CRs

LGE [3]

6.6
Beam correspondence

UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.
6.6.1
Beam correspondence for power class 1

For power class 1 UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.2-1 and spherical coverage requirements according to Table 6.2.1.2-3
Sony [4]

UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management.
For power class 3 UEs [which support beam correspondence], the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3 in CONNECTED MODE following any beam refinement [TS 38.214]

Apple [1]: 

6.6
Beam correspondence
UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.
For power class 3 UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the spherical coverage requirements according to Table 6.2.1.3-3, such that:

-
The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals

-
The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction
Qualcomm [2]: 

6.2.4.3.1 General

UEs which support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam refinement.
6.2.4.3.2 Requirements for beam correspondence to all power classes

For all power classes UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP and spherical coverage requirements according to section 6.2.1.

Beam correspondence requirement will be verified with the following conditions:

The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals. The UE may choose to use any of SS/PBCH or CSI-RS signals or combinations of those to meet the requirement

The link only has SRS configurations with the spatial relation set to the DL RS used for the UE’s RX beam selection for this direction

