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Introduction
In last RAN4 #96-e meeting, one WF [1] on enhanced BC approved for SSB based eBC and CSI-RS based BC. However, RAN4 do not make consensus on the test applicability rule when UE support both eBC capability in Rel-16. The initial CR on eBC was agreed the test applicability rule is still TBD [2]. 
· Issue 1. SSB-Based BC enhancement
· Issue 1-1-1: Whether and how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, is necessary
· Alt 1-1-1-1: ∆p = 0 dB (compared to R15 bit 1 or bit 0 UE?)
· Alt 1-1-1-2: 0 < ∆p ≤ 3 dB
· Alt 1-1-1-3: ∆p = 0 dB is optional to support, and 0 < ∆p ≤ 3 dB is the baseline to support
· Agreements:
· Alt 1-1-1-1: ∆p = 0 dB, an optional capability
· If a R16 UE indicates it doesn’t support BC based on SSB, network can expect the UE to fulfill BC based on R15 BC requirements.
· R16 will continue to have bit 1 and bit 0 UEs
· Issue 2. CSI-RS Based BC enhancement
· Issue 2-1-1: The method to achieve CSI-RS based condition which will use SSB for P1 procedure
· Alt 2-1-1-1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
· Alt 2-1-1-2: decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB
· Alt 2-1-1-3: as proposed in R4-2010119 (Qualcomm)
· Alt 2-1-1-4: as proposed in R4-2010198 (Samsung)
· Alt 2-1-1-5: Update side conditions as proposed in R4-2011479 (Huawei) and take Alt 2-1-1-1
· Alt 2-1-1-6: Further study is needed
· Agreements:
· [bookmark: _GoBack]Continue to focus on Alt 2-1-1-1 with all relevant details including the value of X and other P1 CSI-RS configurations to be worked out
· Issue 3. Capability aspects
· Issue 3-1-1: How to introduce capability signaling for enhanced BC requirements
· Alt 3-1-1-1: A single unified capability for both BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
· Alt 3-1-1-2: Separate capabilities for BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
· Alt 3-1-1-3: A single capability only for BC based on SSB (and introduce requirements for BC based on SSB only)
· Agreements:
· Alt 3-1-1-2: Separate capabilities for BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
· R16 will continue to have bit 1 and bit 0 UEs for BC based on CSI-RS
· BC based on CSI-RS is optional
· Issue 4. Test applicability rules for both eBC supporting UE
· Agreements:
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· Additional applicability rules TBD

In this contribution, we share our views to complete the test applicability rule when UE support both eBC capability in rel-16.

Discussion
For the test applicability rule, RAN4 discussed at last RAN4 meeting with two alternative solutions as follow
· Option1: If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
· Option2: If the UE supports both types of BC, one UL representative test (e.g. min peak EIRP testing) using the second side-condition set is additionally conducted
These two options for test applicability rule for both eBC supporting UE in Rel-16.
For the RRM measurements accuracy aspect, we analyse each SSB or CSI-RS side conditions in TS38.331 as follow
In RRM specification, RAN4 already agreed to same side condition and almost same number of RE for SSB (127 REs) or CSI-RS (144 REs) measurements to specify same measurements accuracy with 6.5 dB for SSB or CSI-RS based beam management when SSB Es/Iot and CSI-RS Es/Iot with -3dB as following Table 10.1.20.1.1-1 and Table 10.1.20.2.1-1 in TS38.331 v16.5.0.
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Observation 1: In RRM measurement accuracy requirements, they specified same measurement accuracy requirements as 6.5 dB for each SSB based or CSI-RS based beam management with same side conditions.
In RF session, RAN4 updated the side condition for eBC requirements with single RS configuration in Rel-16 as follow.
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These side condition can guarantee quite good signal quality compare to RRM measurement accuracy test condition even though only configure the single RS for eBC requirements in Rel-16. 

When the UE satisfy same measurement accuracy for each SSB or CSI-RS based beam management, then RAN4 can consider the UE can guarantee same beam quality between SSB-based eBC or CSI-RS based eBC with same side conditions.
Also, RAN4 still remain the X dB back-off of SSB’ PSD for CSI-RS based eBC requirements. If RAN4 decide X dB is 3~6dB, then the SSB signalling quality is still useful to choose fine CSI-RS beam quality since 0~3 dB SSB Es/Iot is sufficient until -3dB signal quality as shown in RRM measurement accuracy test conditions.
Observation 2: In RF session, RAN4 decide the X = 3~6dB, then the SSB signalling quality is still useful to choose fine CSI-RS beam detection.
Therefore, we realize the worst scenarios for both eBC capability in Rel-16 is SSB-based eBC test case if RAN4 decide X=3~6dB back off of SSB’PSD for CSI-RS eBC side condition.
Based on this observations, we propose as follow
Proposal 1: RAN4 specify X=3~6dB back off of SSB’ PSD for CSI-RS based eBC requirements.
Proposal 2: Based on Proposal 1, RAN4 allow test applicability rule with option1.
· Option1: If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
Conclusion
In this paper, we provide our view on test applicability rule and side conditions for CSI-RS based eBC requirements in rel-16 as follow
Observation 1: In RRM measurement accuracy requirements, they specified same measurement accuracy requirements as 6.5 dB for each SSB based or CSI-RS based beam management with same side conditions.
Observation 2: In RF session, RAN4 decide the X = 3~6dB, then the SSB signalling quality is still useful to choose fine CSI-RS beam detection.

Proposal 1: RAN4 specify X=3~6dB back off of SSB’ PSD for CSI-RS based eBC requirements.
Proposal 2: Based on Proposal 1, RAN4 allow test applicability rule with option1.
· Option1: If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
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Table 10.1.20.1.1-1: SSB based L1-RSRP absolute accuracy in FR2

‘ Accuracy Conditions.
“Normal | Extomo | S8 To ™ range
_condition | condition | _Esflot Winimum o Waximum o
dBm SCSss0 ™ -
a8 @B 98 [TSCSsss= | SCSsw= | ABMIBWorsmmr | ABM/BWenmet
120kHz | 240kHz
Same value as SSB_RP
in Table 8.2.4.12,
165 105 23 | according to UE Power NA 70
class, operating band
and angle of amival
385 15 53 NA 70 50
NOTE 1 1o specified al he Reference poi, and assumed (o have constant EPRE across e bandwidlh
NOTE 2: Values based on Refsens and EIS spherical coverage as defined n clauses 7.3.2 and 7.3.4 of
S 38.101-2 [19]. Applicable side conition selected depending on angl of arival
NOTE 3: I the test cases, the SSB Es/iot and related parameters may need to be adjusted to ensure

Es/lot at UE baseband is above the value defined in this table.
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Table 10.1.20.2.

SI-RS based L1-RSRP absolute accuracy in FR2

Accuracy Conditions
Normal | Extrome | CSIRS To " T range
condition | condition | _Esflot Minimum lo Maximum fo
GBm / SCScsuas "o
a8 a8 a8 SCScsis | SCScams | ABM/BWenmwe | dBM/BWenson
=60kHz | =120kHz
Same value as CSi-
RS_RP in Table B.2.4.2-
185 195 23 2, according to UE NA 70
Power class, operating
band and angle of arrval
85 115 >3 NA 70 50

NGTE 1 1o specified al the Reference point, and assumed (o have constant EPRE across the bandwidih.

NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival

NOTE 3: In the test cases, the CSI-RS Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.
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Table 6.6.4.3.1-1:

Conditions for SSB based L1-RSRP measurements for beam correspondence.

E2
" o, SSB
Minimum SSB_RP Not2 ol
= Angle of NR operating dBm/ SCSsse~
arrival: bands .
SCSssa = 120 kHz-
n257- 0640
= Allangles n258. 0640 .
Note 1, n260- 0210 =
n261. 0642
-NOTE 1: For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are

increased by YMBs, the UE multi-band relaxation factor in dB specified in clause 6.2.1.«

with no applied noise.

NOTE 2: Values specified at the radiated requirements reference point to give minimum SSB Es/lot,
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Table 6.6.4.3.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam corresponde!
Minimum CSI-RS_RP Note 2, %2;2
- dBm / SCScsirs
Angle of | \p operating bands. R
arrival- dB-
SCScsirs = 120 kHz+
n257+ 964~
= All angles n258¢ -96.4¢ 260
Note 1, n260« -92 1 -
n261- 06.4+
“"NOTE 1. For UEs that support mulfiple FR2 bands, the Minimum CSI-RS_RP values are increased by

MBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.c .
NOTE 2: Values specified at the radiated requirements reference point to give minimum CSI-RS Es/lof,

with no applied noise.
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