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Background (only for info)
The following Way Forward was approved in RAN4 #86bis:
Agreement:
1. Beam correspondence requirement should be only based on UE Tx EIRP measurements performed by the TE.
2. Beam correspondence requirements definition will be further discussed based on the following two approaches, [other approaches not precluded]:
· 1st approach: define the beam correspondence requirement based on an EIRP tolerance between the best Tx beam and the Tx beam selected based on DL measurements. 
· 2nd approach : define the beam correspondence requirement based on EIRP CDF requirements. In this case, the correspondence is defined based on passing the EIRP CDF requirements without UL Tx beam sweeping. 
· Companies provide their preferred approach at next RAN4 meeting
3. RAN4 will define a beam correspondence requirement based on bullets 1, 2
4. RAN4 will decide if beam correspondence RF requirement can be tested simultaneously with other Tx requirements.
* Whether it is mandatory or not for beam correspondence is up to decision of RAN1 and RAN 

In RAN4 #87, no agreement was reached for a final draft CR

Requirement specification for Rel15
List of proposals:
Apple [2]:
· Proposal 1: Define the beam correspondence requirement as the following:
· For UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the spherical coverage requirements according to the UE’s power class, such that:
· The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals
· The link does not use any SRS configuration
Intel [4]:
· Proposal: Adopt ERIP CDF requirement (2nd approach) for beam correspondence test.
MediaTek [5]:
· Proposal: Beam correspondence requirement is defined as the “corresponding UL beam” passing the EIRP CDF requirement.       
LGE [6]:
· Proposal 1: RAN4 will specify the beam correspondence RF requirements in draft CR from Apple [1] in TS 38.101-2.   NOTE: this proposal is based on CDF
Qualcomm [8]:
· NOTE: Draft CR with Rel15 requirement based on peak EIRP and spherical coverage
Huawei [9]:
· Proposal 1: Whether Beam correspondence UE capability is mandatory or not should be defined for every UE type on FR2.
· Proposal 2: both the 2 test methology defined for beam correspondence (Approach 1 defines power difference in the same direction between peak beam and correspondence beam, and approach 2 defines CDF requirement for correspondence beam.) should be kept, different UE type can be defined with different test methology.

Discussion:
Whether Approach 2 should be based on spherical only or both spherical and minimum peak EIRP
· Qualcomm: when we measure data point to get CDF we automatically record the peak point, therefore no extra effort to collect peak. Peak + Spherical is a full package, therefore can be tested together
· MediaTek: same view as Qualcomm. Principle of approach 2 is to combine CDF with beam correspondence in a single test
· LGE: spherical coverage already includes peak EIRP 
· Qualcomm: UL polarization aspect should be included, wording specifying that UE is not allowed to make peak EIRP with one polarization only 
· OPPO: peak EIRP is already measured with both polarization combined
· Qualcomm: we agree on OPPO, where is it captured?
· OPPO: it is specified in the test procedure
· Qualcomm: the way EIRP is measure is a composite of theta/phi in rx measurement, but there is no explicit mention of TX
· Sony: we did not define what BC means. We should bear in mind that a more appropriate definition could be defined later on (e.g. Rel16)

For other Power classes:
· Sony: other PC requires larger antenna gain, therefore tolerance and requirement need to be carefully discussed. More time is needed
· Apple: we are ok to have agreement for PC3, and further study other classes.
· Huawei: we do not want to preclude approach 1 for other power classes.
· DOCOMO: for PC3 is the requirement defined?
· Chair: yes
· MediaTek: for PC1 approach 2 should be considered even if it is only the approach
· Intel: we can further discuss for PC1, but for fixed access what is the gain to have BC?
· Sony: we agreed with Intel’s comment. 
· Qualcomm: those choices are implementation choices, company may choose different implementation.
· Apple: we agreed with Qualcomm to focus on the definition 

Agreement: 
For PC3, beam correspondence is based on Approach 2 
For PC3, beam correspondence implies that both spherical coverage and minimum peak EIRP are met





How to handle the requirement for Rel16
From RAN4 #87, the following was already agreed [10]:
Agreement: Discussion on a new requirement from Rel16 is not precluded.

Discussion:
· Apple: premature to agree on the
· LGE: it is agreeable to study approach 1, approach 1 is the approach based on tolerance.
· Apple: the agreement is generic, do we need it?

Agreement:
For Rel16, study to solve possible issues about Approach 1. Other approaches are not precluded.

Other aspects
Polarizations [8]:
· The requirements shall be met with both UL polarizations active

Discussion:
· Qualcomm: we would like to have this sentence in 38.101-2
· MediaTek: we do not think that polarization can be verified, so this could be not meaningful. It is something similar to not specifying number of antennas
· Qualcomm: is polarization or antenna ports?
· Sony: we understand the intent but it is ambiguous to say all available antenna ports (e.g. multi-panel implementation). We agree with MediaTek
· Apple: from UE architecture standpoint, in many implementation this cannot be verified
· LGE: we support MediaTek
· Intel: it is not very clear what this is meant to do.
· Sony: it is not mandated which polarization needs to be used. 
· Qualcomm: that polarization comment was for DL only. 
· Chair: further offline discussion needed. 

Agreement:
No agreement on including the sentence.

DL measurement signal and SRS configuration [3]: 
-	The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals
-	The link does not use any SRS configuration

Discussion:
· Qualcomm: on first bullet we need to more time, on second bullet this is captured by a more generic statement
· Apple: both are essential since related to core specifications. We would keep this bullet. For DL measurement signal, it is important to understand which DL signal UE can use. We do not have a strong opinion if one or both are required, we want to be clear in the requirement.
· Huawei: can we use CSI-RS to decide how to send SRS?
· Ericsson:
· Chair: more offline discussion needed
· Option1: only SSB
· Option2: both SSB and CSI-RS

Agreement:
More offline discussion needed between the two options below:
· Option1: only SSB
· Option2: both SSB and CSI-RS

Draft CRs
Apple [3]: implementation of BC requirement in section 6.2.5
6.2.5	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-initiated transmit beam sweeping procedures.
For UEs which support beam correspondence, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the spherical coverage requirements according to the UE’s power class, such that:
-	The DL measurement signal configuration contains both the SS/PBCH and CSI-RS signals
-	The link does not use any SRS configuration

Qualcomm [8]: 
6.6	 Beam correspondence
A UE is considered to have beam correspondence capability if all of the following conditions are met:
1.	The UE meets its minimum peak EIRP requirement as described in section 6.2.1
2.	The UE meets its EIRP spherical coverage requirement as described in section 6.2.1 
3.	The UE determines optimal UL beam without network-assisted UL beam refinement, for each test link angle while fulfilling requirements 1 and 2 above

Discussion:
Agreement:
Apple and Qualcomm will work on a combined draft CR based on what agreed above. 

Implications on EIS testing
LGE [6]:
· Proposal 2. The spherical EIS coverage requirement in FR2 will be covered by spherical EIRP requirements if the UE fulfills beam correspondence RF requirements.
· Proposal 3. The spherical EIS coverage requirement in FR2 can applied if the UE do not have beam correspondence capability.
      Qualcomm [11]:
· Observations 1: Spherical coverage of EIS cannot be logically deduced by EIRP testing alone.
Apple [12]:
· Proposal 1: A separate EIS spherical coverage requirement or test is not required for UEs supporting beam correspondence and meeting the EIRP spherical coverage requirement.
· Proposal 2: If a UE does not support beam correspondence, RAN4 should decide if an EIS spherical coverage requirement needs to be defined.


Discussion:

Agreement:
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