3GPP TSG-RAN WG4 #88bis	R4-1813832
Chengdu, China, Septembter 8th – 12th, 2018



Agenda item:	7.6.14.3
Source: 	Qualcomm Incorporated 
Title: 	Beam Correspondence Ad Hoc minutes
Document for:	Approval

Background (only for info) 
Open Issues from RAN4 #88 [1]:
· Requirement for power classes different from PC3:
· How to handle the requirement for these power classes
· Assumption on DL signal:
· Option 1 (only SSB) vs. Option 2 (both SSB and CSI-RS)
· Polarization of DL signals
· SRS configuration:
· The link does not use any SRS configuration
· Testability:
· Implications of including beam peak in BC requirement and potential EIRP CDF measurement grid optimization
· UL polarizations:
· Whether the requirements shall be met with both UL polarizations active
Way Forward from RAN4 #88 [1]:
· The open issues listed in slide 5 should be addressed
· A draft CR introducing the beam correspondence requirement in TS 38.101-2 should be approved



Agreement:



Open issues
How to handle the requirement for these power classes
Proposals:
· From [3]: 
· For PC1 the UE beam correspondence capability is not necessary, and the requirement definition for PC2 and PC4 UEs is FFS.
· From [10]:
· Whether beam correspondence requirement for PC1 UE is specified should be further discussed considering the use scenario and its sphere coverage requirement.
· Discuss beam correspondence requirement for PC2 and PC4 UE based on the tolerance approach in Rel-16, and adopt release independent manner to Rel-15.
Discussion:
PC1:
· Companies supporting no requirements:
· Companies supporting a requirement definition for Rel15: 

PC2 and PC4:
· Companies supporting no requirements for Rel15 and FFS: 
· Companies supporting requirement specification for Rel15:
Verizon: why is PC1 FFS?
Chair: can we apply PC3 BC requirements to PC1?
Intel: PC1 will be thereIntel: , FFS is only for BC in general. 
Huawei: for PC1 we are not sure about the use case. If it is fixed access, the beam management will be different. If PC1 is used in mobile scenario, BC would be needed. So we prefer FFS.
MediaTek: Will PC1 and PC3 devices talk to same gNB?
Sony: spherical coverage is a minimum requirement, it is essential to test BC.
Qualcomm: PC1 will have narrower beam than PC3, you would need to have beam management. Why cannot we apply same principle?
LGE: PC2 is similar to PC3. Same requirement can be applied to PC2.
Verizon: PC4 is for mobility and 20% spherical coverage. This could be a moving device. 
Chair: can we apply for Rel15 the spherical coverage approach to all PC?
Intel: for PC1, do we need it? FFS could be better?
Qualcomm: we can define the requirement for all PC and then discuss separately for each PC if it is mandatory or not.
Verizon: PC1 is with 32 elements, beam will be very narrow, we need beam management.  
Huawei: PC2 and PC4 is mobile, PC2 is different form PC3. We don’t think the same requirement for PC2 and PC4 can be applied. PC1 is same as PC4. We do not agree on the spherical coverage approach for PC1, PC2, PC4.
Verizon: what is different between PC3 and PC4 ?
Huawei: PC2 and PC4, array factor is very high. 
LGE: PC2 and PC3 are not different. 
MediaTek: it makes sense to find a requirement for all PC. 
NXP: we support MediaTek

Agreement:
Beam Correspondence will be defined for all PC. Capability will be per power class.

Assumption on DL signal:
· From [3]: 
· The presence of both SSB and CSI-RS signals is assumed for the definition of the requirement on beam correspondence.
· The assumption on the DL signal polarization for beam correspondence shall be reused from the EIRP spherical coverage requirement definition.
· From [2]:
· For DL reference signal in beam correspondence test, both SSB and CSI-RS should be provided.
· From [9]:
· The TE shall apply (orthogonal) DL pilot signals in both polarizations.
· For UE that declare the capability of coherent UL MIMO, the UE shall be able to track the polarization and respond in the same polarization as the SSB and/or CSI-RS and be tested in two orthogonal polarizations.
· From [8]:
· RF Core requirements for beam correspondence shall not include DL channel details.


Discussion:
Qualcomm: agreement should be recorded and sent to RAN5, but there is no need to specify this in RAN4 core requirement. 
Qualcomm: These are testing details, no need of that. BC is mapping between DL and UL codebook, it does not matter which signal is used for the measurement. 
Intel: We have different view. Measurements are used to generate the beam, so those are related. RAN4 needs to identify the feasibility of using SSB and/or CSI-RS only. Once we agreed that, we probably need to that in RAN5 spec. We don’t have enough material to conclude.
Qualcomm: why is there is a difference in BC is one of them is used?
Huawei: if RAN4 agreed, do we have separate in RAN5 in case SSB only or CSI-RS only is used?
Intel: SSB is mainly used for mobility, there is a lot of discussion about number of beams, etc. CSI-RS is for beam management, it is not clear in RAN4 if the same codebook can be used. 
Qualcomm: the beam management procedure can be done with both. 
Intel: there is no assumption that CSI-RS and SSB based will use same codebook.  
Qualcomm: how UEs use their codebook, it is up to UE implementation. 
Intel: in RRM we are already have some agreement that implicated the codebook size for SSB detection. For CSI-RS, we have more flexibility.  
Qualcomm: the UE can have different codebook, but this is not about SSB detection, whether the signal is SSB or CSI-RS it should not matter for BC.
MediaTek: we are ok to take it out of RAN4 spec.
Apple: we want to have it in RAN4 specs. 
Intel: if the requirements is removed, editor note should be provided. We might have different requirement based on different DL signals.
Qualcomm: what would be the content of the editor note? 
Intel: we need to verify if DL signal is accurate enough.
Qualcomm: accuracy depends on TE implementation 
Sony: we propose “the TE shall apply (orthogonal) DL pilot signals in both polarizations”
Qualcomm: is this done sequentially for the two polarization?
Sony: yes
Apple: what does the proposal from Sony exactly mean?
Qualcomm: the intention is to perform the test with the two orthogonal polarizations sequentially (at the TE). 
Sony: we had previous contribution in Busan. Baseline is 2 receiver and 1 transmitter. If there is only one polarization sent from TE then passing the test could be more complicated.
Apple: what is the expected UE behavior? When the UE will pass the test? 
Intel: this is TE vendor choice. We do not need to specify that in RAN4.
Sony: if UE does not respond on one polarization, then the second one is used for the test.
Apple: so if the test needs to be passed by UE with one pol, there should be a relaxation.
Sony: the baseline is that the test should be passed also with 1 pol in UL.
Apple: what is the polarization gain then?
Sony: the 2.8dB is not in the requirement, it is a figure made up to derive output power. 
Qualcomm: the UE is allowed to transmit on any polarization. 
Apple: it is already addressed TR 38.810. If not we can add it. 
Agreement:
DL measurement signal used for BC requirement and/or testing is FFS. An editor note should capture that using SSB and/or CSI-RS, or both is FFS.
Sony to check if this is already addressed in TR 38.810.
SRS
· From [3]: 
· If a UE supports beam correspondence, then the requirement is verified such 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.
· Consider defining a separate EIRP CDF measurement grid, which does include the beam peak direction, in the case when 3D EIRP scan optimizations are considered.
· From [10]:
· RAN4 should not have any limitation on SRS configuration on beam correspondence definition.


Discussion:
Huawei: we prefer not to limit any configuration. In Apple’s paper they focus in the test case, that is a RAN5 issue.
Apple: similar issue as before, what is the line between RAN4 and RAN5. It is important to capture it somewhere. What is the issue for Huawei?
Huawei: RAN4 spec has general definition. For the test we can define a specific configuration but it can be handled in RAN5 spec.  
Apple: not ready to send an LS, we first need achieve agreements to see the content.
Qualcomm: we agree with Apple. 
Agreement:
SRS configuration can be captured as part of RAN5 specification and might be captured in LS. 

Testability issues
· [bookmark: _Hlk526756855]From [3]: 
· Consider defining a separate EIRP CDF measurement grid, which does include the beam peak direction, in the case when 3D EIRP scan optimizations are considered.


Discussion:
Apple: discussion is ongoing in parallel, so we need to check that.
Agreement:
Apple will check testability progress to see if this is already addressed. 
UL configuration
· From [3]: 
· The specification shall not constrain possible UE implementations by mandating any behavior with respect to UL polarization.
· From [5]:
· In order to solve the polarization open issue and companies concern of misinterpretation of mandating UE to meet requirements by only one polarization, we propose following two options:
· Option 1: Introduce following sentence to TS38.101-2 section 6.1 general part “The UE RF requirements could be met by either one polarization active or both UL polarizations active or other methods based on UE implementation.”
· Option 2: Do nothing with the spec.
· From [10]:
· RAN4 should not have any limitation on UL polarizations for beam correspondence requirement.



Discussion:
Oppo: this issue in the WF, but there is a text for maximum output power already. So most likely not an issue.
Qualcomm: the topic was recorded in the minutes but there is no issue now.
Sony: for Rel15, the baseline is with 1 UL possible, then the polarization should not be mentioned. But for Coherent UL-MIMO it should be discussed, so it is a Rel16 topic.
Apple: UL pol active went to the spec in EVM section. 
Huawei: if UE supports coherent UL-MIMO, should the BC requirement fulfilled with both polarization active?
Sony: if UE supports UL-MIMO, both polarizations should fulfill the requirement. 
Qualcomm: in the spec we should talk about antenna port.
Apple: can we capture an agreement about removing reference to UL polarization active?
MediaTek: we only care of first paragraph. The rest is just additional text.
Chair: this aspect should be discussed in the main session since is related to the overall TS 38.101-2 spec.
Agreement:
Nothing to be done. 


Draft CRs
From [4]: 
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-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

From [6]:
[bookmark: _Toc518913793][bookmark: _Toc518913795]6.6	Beam correspondence
Beam correspondence is the ability of a UE to select a beam for UL transmission that allows it to meet acceptance criteria, based on DL measurements alone, without relying on network-initiated transmit beam refinement. The acceptance criteria are listed in subsections below, by power class:
6.6.1 	Acceptance criteria for PC1
6.6.2	 Acceptance criteria for PC2
6.6.3	 Acceptance criteria for PC3
A PC3 UE is said to possess beam correspondence capability if:
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 its UL beam without network-assisted UL beam refinement, for each test link angle while fulfilling requirements 1 and 2 above 
6.6.4	Acceptance criteria for PC4


Discussion:
Apple: we need to make sure it is clear there is not network assisted beam refinement. Sentence about SRS is stronger.
Qualcomm: the wording “to select a corresponding beam” should be modified. 
Ericsson: we are assuming that this criteria are developed only for Rel15. We are not convinced that this definition covers the pathloss gain in both DL and UL directions. We could revisit this in Rel16 and maybe make it in release independent. 
Chair: there is agreement to revise this requirement in Rel16.
Intel: the test already captures the directions and EIRP. 
LGE: PC2 should have the same BC requirement as PC3 UE. 
Huawei: we agreement to have it for PC3 only. 
LGE: we prefer Apple CR.
Intel: both CR are mentioning only EIRP table.
Agreement:
Apple will update the draft CR based on the agreements achieved. 
Optional vs Mandatory
Optional vs Mandatory:
· Proposal 7 from [3]:: “…, it is proposed for RAN4 to make a recommendation to RAN that the beam correspondence feature for PC3 UEs shall be optional”.
Discussion:
Apple: the proposal is not to have testing in Rel15 and doing that only in Rel16. So BC should be optional for Rel15.
Qualcomm: we support mandatory.
LGE: it should be RAN1 decision. In plenary, it was tasked RAN4 to have guidance. We prefer optional.
OPPO: we agree with LGE, we believe that is beneficial a recommendation for RAN1. Our preference is optional.
Nokia: RAN1 is waiting for RAN4. We are surprised this can be optional. We support it should be mandatory. 
Intel: we support optional. 
Ericsson: we support mandatory, we share Nokia’s comment and we are concerned it is too relax.
DOCOMO: we support mandatory.
Apple: we don’t know how to test. 
Qualcomm: we proposed a different requirement and to discuss later the test, but it was decided to use approach spherical because it is easy to be tested. 
MediaTek: if we have a BC we can transmit in the right direction without beam refinement. It is optional, we need to do beam requirement. We believe it is an elegant approach to test CDF. 
Qualcomm: it up to RAN1 will decide but RAN4 should clarify that if is not supported, network assisted beam refinement needs to be provided.
Apple: we are open to enhance the requirement in Rel16. If we make a requirement mandatory in Rel15, it will bias the discussion in Rel16 limiting the freedom to enhance the requirement.      
Chair: mandatory vs optional is a RAN1 decision. RAN4 can provide recommendation if there is consensus.  
Agreement: no agreement

Performance relaxation
· From [2]:
· If beam correspondence is verified by using spherical coverage and minimum peak EIRP requirements, margins should be considered to allow certain performance degradations. Margins should be defined in RAN#89 to finish the rel-15 specifications.

Discussion:
Intel: we want to relax the CDF and min peak EIRP in beam correspondence test. The reason is related to test procedure. In the test procedure we introduced a lot of uncertainty. 
Qualcomm: reopening the definition of BC correspondence. 
Huawei: we don’t need to reopen this for PC3. Other power class, we can discuss.
Apple: Intel’s comments is technical correct. We had issues with previous proposals on tolerance due to testing difficulties. 
Qualcomm: Intel’s want to change an existing agreement. 


Agreement:
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