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Beam correspondence:


Discussion:
SSB:
Intel: RAN1 perspective it is not intention to do beam refinement as mandatory, in RAN4 we missed that SSB duty cycle smallest values is 5ms and this will effect NW performance. There is concern on NW performance
Ericsson: Clarification why initial beam correspondence is not in scope of the WID as it is SSB based and is enhancement. So why other aspect alt 2 says it is not in scope of the WID.
Nokia: RAN1 we do not hear any restriction is their specification and SSB is relevant for beam refinement ans it is not optional.
Qualcomm: We do not think that Intels view is common RAN1 understanding 
Samsung: it is not only impact to BC tolerance but also other aspects. FWA we think that it can be considered mandatory with capability signalling. Similar view for PC3 as Nokia and Qualcomm thus SSB only is useful whether it is mandatory can be further discussed. 
Huawei: SSB only testing we have same view as Intel. In RRM there is a requirement for rough beam which has 7 dB difference between rough and refined beam. Periocity cannot be reused from REL15. Too late to propose to add signalling in next meeting.
Sony: SSB only same view as Qualcomm and Samsung so UE is able to use SSB only. Agrees with Ericsson that initial access BC is in scope.
Docomo: We want SSB only requirement. If it is too difficult for UE some relaxation can be discussed but it should be mandatory.
Samsung: To Huawei why it is too late to discuss signalling we have not even discussed feature list.
Huawei: FR2 WI is completed in March so if we send LS in next meeting it is too late.
Samsung: ASN.1 freeze is in June
Intel: SSB only actually need to differentiate for CSI-RS test. in terms of performance SSB only is not in same level as CSI-RS only test. IF we require UE to meet current performance with SSB only there is problem.
Qualcomm: We equalize PSD of reference signal.
Intel: SSB and CSI-RS have difference, SSB has bursts. CSI-RS is much better in terms of mobility
Verizon: CSI-RS only is also part of WF
Apple: Feasibility only is mentioned in the WID so we do not need to discuss. SSB configuration from REL-15 is re-used. Not sure if we need to go with rough beam assumption.
Intel: We think we can add one sentence to remaining tasks: BC performance difference of SSB only and CSI-RS only
Nokia: We do not understand the performance difference as we equalize the PSD, only time related difference can be there but EIRP is same.
Intel: SSB we have 4 symbols in one block in 5ms, this may be difficult under mobility bit for CSI-RS you have many opportunities.
Qualcomm: BC test is not dynamic test it does not have time component. We have precocity of 20 ms.
Intel: UE operation actually do not know it is under test, from implementation perspective we do not differentiate test and real operation.
CSI-RS only:
Nokia: QCI info it was proposed to be type D for all cases? can SSB still be used as reference for BC?
Qualcomm: SSB is mandatory signal so it has to be there. we have to make test condition such that UE can use SSB only or CSI-RS only.
Nokia: How we can make this condition that UE only uses SSB or CSI-RS
Samsung: P1 and P3 CSI-RS why two
Huawei: for P1 has similar concept as SSB beam measurement. with type D UE can use both SSB and CSI-RS maybe type A can be used.
Apple: QCL info can be left FFS. What about rest of the parameters are they stable?
No comments to the stability of other parameters.
Apple: how to ensure UE has enough measurement opportunities was open issue can we remove that
Qualcomm: IF the CSI-RS configuration is stable then we can
BC tolerance
Samsung: we suggested in email to clarify how to understand these 2 types of capabilities. Alt 2 is preferred by some vendors. 
Mediatek: different understanding we can keep both options
LGE: uplink beam sweeping is needed
Apple: preference is to keep alt 2 but can agree to keep both. if we keep alt 2 then we may not need to introduce new signalling.
Docomo: if UE supports REL16 BC replaced with for REL16 UE
Apple: type 2 can give us some clarity, many companies want to define tolerance to UEs which need beam sweeping assistance but how we do this then mandatory. 
Other aspects:
Samsung: proposal alt 2 seems not fair both aspects can be discussed in next meeting and be decided in RAN. Alt 2 is removed.
Ericsson: We support alt 2. in Spokane we discussed with RAN1, it is true that SSB only is one scenario thus initial access is part of the WI. WI does not state that it is for connected mode only. This is very important aspect.
Sony: there is a risk that we cannot define SSB only for fine beam. initial access is in scope.
Chair: We should not spend too much time discussing if initial access is part of the WI, it is quite clear that this will be decided in RAN. What about the measurement reporting enhancement?
Qualcomm: lots of good technical aspect on a table so we need to prioritize.
Chair: Can you give your view on this 
Qualcomm: First is improvement of PUSCH BC with different RS, Initial access, study item type for SNR and RSRP reporting. These are three big categories and we need to finish in Feb we need to choose what to work on.
Sony: content of 3 alternatives is not consistent between alternatives relating to initial access
Samsung: Qualcomm comment is reasonable, we prefer to do fair way. RAN discussion was that only improvement of PUSCH BC is in scope. Other items Qualcomm mentioned are useful but with time limitation maybe not possible
Intel: SSB only can be tested we only need to consider performance difference, why in initial access as it is PRACH signal DL needs to be tested
Apple: Sounds like we converge to alt 3. Initial access proposal has 2 different aspect one for PRACH and one for sensitivity. Hence initial access cannot be described with only one aspect. PC enhancement is not part of the WID. We can go with alt 3 and try to prioritize in next meeting.
Sony: Idea to test msg 3 is to test UL and DL, but this is just one option. open loop power control was mentioned to provide possibilities. alt 2 should be copy pasted to alt 1 and 3
Ericsson agrees with Sony
Samsung: idle mode test feasibility problem is still there and not all same share understanding. We cannot say that definitely can be done. let’s keep alt 1 and alt 3. We can further discuss in next meeting as we cannot decide now.
Apple: PC aspect for initial access is tightening the PC requirements. if we mix up things we cannot make any progress, hence we keep alt 3 only.
Ericsson: total confusion here. in Apple paper absolute PC is not related to BC, if accuracy is significantly better in absolute PC test then initial access BC test may not be needed
Samsung: to keep alt 3 only and keep these 2 in a table is ok for us.
Mediatek: in REL15 we combined that with EIRP core test. so we needed to do whole AoA. intial acces or open loop PC can be separate test where we do not need to do whole sphere. this test is functional test
Intel: regarding mixin open loop PC same view as Apple, should not be mixed together
Sony: we cannot go to the details as we discuss the issue of scope. 2 papers in this meeting which show that it is possible to verify BC of initial access with open loop PC.
LGE: we support Apples comment and Mediatek comments to separate initial access from BC
Huawei: We support Mediatek for separating the issues
Ericsson: conclusion is then that initial access is not covered unless we specify Ericsson/ Sony proposal.
Samsung: prosed methiodal is for PRACH and could not be even functional test.
Sony: we have analysis from RRM test which has issues. We could agree alt 3 if some test is added.
Apple: 
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Background

The following contributions on the topic of beam correspondence in Rel-16 were discussed:

		ref		tdoc		source		title

		[1]		R4-1910767		Qualcomm Incorporated		Rel-16 FR2 Beam Correspondence Enhancement

		[2]		R4-1911401		Samsung		Beam correspondence enhancement considering SNR condition

		[3]		R4-1911509		Apple Inc.		Further views on beam correspondence enhancements in Rel-16

		[4]		R4-1911528		Nokia, Nokia Shanghai Bell		FR2 BC enhancements

		[5]		R4-1911549		Ericsson, Sony		Beam correspondence during initital access and relation to OL power control

		[6]		R4-1912312		Sony, Ericsson		Views on Beam Correspondence

		[7]		R4-1912403		Huawei, HiSilicon		On beam correspondence for Rel-16

		[8]		R4-1911511		Apple Inc.		Views on spherical coverage requirements for initial access







BC based on SSB only

The SSB configuration from Rel-15 is reused

Remaining tasks for RAN4 #93:

Calculate the SNR corresponding to the configuration

Specify the side conditions









BC based on CSI-RS only

Assumption on the CSI-RS configuration

The table itemizes the parameters which will be are updated relative to the Rel-15 configuration

All other configuration parameters related to CSI-RS are reused from Rel-15

NOTE: ”P3 CSI-RS” refers to CSI-RS for beam management

Once the CSI-RS configuration is stable:

Calculate the SNR corresponding to the configuration

Specify the side conditions

Open issues:

How to ensure UE has enough measurement opportunities to test out various beam hypotheses

If we do not reuse CSI-RS periodicity from Rel-15, then new values for this parameter are needed

The definition of QCL info is FFS

SSB configuration is FFS

How to ensure that the UE has to perform BC based on the reference signal that is configured to it instead of e.g. using SSB for CSI-RS only based BC



		parameter		Rel-15 value (for reference)		Rel-16 value (this WF)

		P1 CSI-RS periodicity		Not defined		Alt.1: 20 ms

		P3 CSI-RS repetitions per resource set		8		Alt.1: 8 [7]
Alt.2: according to UE capability [1]

		P3 CSI-RS configuration repetition		on		on

		P3 CSI-RS trigger		Not defined		Alt.1: Reuse Rel-15 P3 CSI-RS once for every P1 cycle
Alt.2: FFS

		Tracking CSI-RS periodicity		60 kHz SCS: 40 for CSI-RS resources 1 and 2
120 kHz SCS: 80 for CSI-RS resources 1 and 2		Alt.1: reuse Rel-15 [7]
Alt.2: FFS [1]

		P3 CSI-RS QCL info		Type D to SSB		FFS
Type D to SSB

		P1 CSI-RS QCL info		Not defined		Alt.1: Type D to SSB
Alt.2: FFS







Related to beam correspondence tolerance

For PC3 with BC bit-1 UE (i.e., beamCorrespondenceWithoutUL-BeamSweeping = supported):

If UE support Rel-16 BC and UE is Rel-15 BC bit-1 UE,

UE test EIRP (peak and spherical) requirement based on UE autonomous BC with updated side condition and/or configuration to be defined in Rel-16; 

If passed, Rel-15 EIRP (peak and spherical) requirement can be skipped. But two times of testing (for SSB-only and CSI-RS only) are needed.

Alt.1: If UE support Rel-16 BC and UE is Rel-15 BC bit-0 UE,

It is invalid scenario and this is not allowed

Alt.2: If UE support Rel-16 BC and UE is Rel-15 BC bit-0 UE,

UE test EIRP (peak and spherical) requirement based on UL beam sweeping assistance with updated side conditions and/or configuration to be defined in Rel-16;

UE test beam correspondence tolerance with updated side condition and/or configuration to be defined in Rel-16;

If passed, Rel-15 EIRP (peak and spherical) requirement can be skipped. But two times of testing (for SSB-only and CSI-RS only) are needed.





Alt.1: Other aspects

For a UE that can meet beam correspondence requirement with SSB only and CSI-RS only scenario, the Rel-15 beam correspondence test with both SSB and CSI-RS can be skipped

How to further optimize test time to avoid performing two full 3D scans (SSB only + CSI-RS only) can be discussed in the FR2 test methodology enhancement study item (according to the associated work plan)

Two enhancements were proposed, which are understood by RAN4 to need merit a revision in the WID scope which are not currently in the scope of the WID:

Enhancements to measurement reporting [2]:

Network makes use of UE reported L1-RSRP to roughly improve beam correspondence performance

Add dynamic signaling from UE to network to accurately improve beam correspondence performance, e.g.: UE can signal to network the UE measured SNR, and/or the necessity of UL beam sweeping, and/or the exact SRS resource number needed

Introduction of a requirement on beam correspondence for initial access [5]:

UE spherical coverage for PRACH transmissions (power class 3)

Radiated sensitivity requirement on RAR (Msg2) reception in the direction of maximum radiated preamble power

During the RAN4 #93 meeting RAN4 will study which, if any, of the above are feasible and will provide this input to RAN #86 for possible inclusion in the WID

Signaling aspects for the enhanced beam correspondence in Rel-16 are FFS





Alt.2: Other aspects

For a UE that can meet beam correspondence requirement with SSB only and CSI-RS only scenario, the Rel-15 beam correspondence test with both SSB and CSI-RS can be skipped

How to further optimize test time to avoid performing two full 3D scans (SSB only + CSI-RS only) can be discussed in the FR2 test methodology enhancement study item (according to the associated work plan)

Two enhancements were proposed, which are understood by RAN4 to need merit a revision in the WID scope:

Enhancements to measurement reporting [2] (understood by RAN4 to need merit a revision in the WID scope):

Network makes use of UE reported L1-RSRP to roughly improve beam correspondence performance

Add dynamic signaling from UE to network to accurately improve beam correspondence performance, e.g.: UE can signal to network the UE measured SNR, and/or the necessity of UL beam sweeping, and/or the exact SRS resource number needed

Introduction of a requirement on beam correspondence for initial access [5]:

The beam correspondence for initial access can be verified as:

UE spherical coverage for PRACH transmissions (power class 3)

Radiated sensitivity requirement on RAR (Msg2) reception in the direction of maximum radiated preamble power

Considering that verification of BC at initial access through open loop power control test would require significantly improved accuracy of the core requirement

During the RAN4 #93 meeting RAN4 will study which, if any, of the above are feasible and will provide this input to RAN #86

Signaling aspects for the enhanced beam correspondence in Rel-16 are FFS





Alt.3: Other aspects

For a UE that can meet beam correspondence requirement with SSB only and CSI-RS only scenario, the Rel-15 beam correspondence test with both SSB and CSI-RS can be skipped

How to further optimize test time to avoid performing two full 3D scans (SSB only + CSI-RS only) can be discussed in the FR2 test methodology enhancement study item (according to the associated work plan)

Two enhancements were proposed, which are understood by RAN4 to need merit a revision in the WID scope:

Enhancements to measurement reporting [2]:

Network makes use of UE reported L1-RSRP to roughly improve beam correspondence performance

Add dynamic signaling from UE to network to accurately improve beam correspondence performance, e.g.: UE can signal to network the UE measured SNR, and/or the necessity of UL beam sweeping, and/or the exact SRS resource number needed

Introduction of a requirement on beam correspondence for initial access [5]:

UE spherical coverage for PRACH transmissions (power class 3)

Radiated sensitivity requirement on RAR (Msg2) reception in the direction of maximum radiated preamble power

During the RAN4 #93 meeting RAN4 will discuss whether these enhancements are in the scope of the WID study which, if any, of the above are feasible and will provide this input to RAN #86

Signaling aspects for the enhanced beam correspondence in Rel-16 are FFS
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