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Updates, Agenda for Discussion

* Recap of Issues in last meeting:
* How to classify sub-tests
* Needs harmonization across SDOs
 How to handle branching
e QOutput Format

* |ntroduction of Pseudo code/Flow chart diagram for the SW implementation
 Updates to PRD Document
« Handling of additional information
« Example of Pseudo Code
 Example of Flow Chart

* Next Steps, Proposals
* Prototype/Psuedo Code to Mainline



Background - Overall Industry value
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Updates:

Based on proposal in R5-233200 and outcome in RANS#99, a separate exploder has been created -
3GPP_TSG_RAN_WGS5_APPLICABILITY

» Green items above now have Prototype SW Implementation




Proposal 2 - SW implementation of TS 38.522 (RF, RRM, Demod)
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Proposal 2 - SW implementation of TS 38.522 (RF, RRM, Demod)

| “uuin IF (A4T1-17T OF A4 T-1/2) AND A4 1-ZF AND A4.1-31 AND NO T A 4.3.2-1/84 THEN K ELSE N/A
| cooti IF (A4.1-1fl OR A 4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND A 4.3 2A 1-1/2 THEN R ELSE N/A
Table 4.0-2: Tested Bands Selection Criteria

Code Tested Bands Selection Criteria Comment

D001 | A431-10RA431-2 All supported FDD or TDD FR1 bands

D002 | Void

D003 | A4.31-5 All supported FR1 SUL Bands

D004 | {n1, n2, n3, n5, n7, n&, n12, n14, n20, n25, n28, All supported bands among n1, n2, n3, n5, n7, n3, n12,

n30, n34, n38, n39, n40, n41, n50, n51, n65, nG6,
n70, n71, n74, n75, n76}

n14, n20, n25, n28, n30, n34, n38, n39, n40, n41, n50,
n51, nG5, n66, n70, n71, n74, n75, n76

D005 | A431-3 All supporied FR2 Bands

D00G | Void

D007 | Void

D003 | ANY({A 4.3.1-1) AND 10MHzZ) Any FDD FR1 band within the set supporting 10 MHz

UE Channel BW

D009

ANY{[A 4 3.1-2) AND 20MHz)

Any TDD FR1 band within the set supporting 20 MHz
UE Channel BW

Do10

ANY{[A 4 3.1-2) AND 40MHz)

Any TDD FR1 band within the set supporting 40 MHz
UE Channel BW

Do11

A439-4a OR A439-4b

All supported 4 Rx antenna ports Bands

D012

A.439-12 AND FDD

All supported FDD FR1 band with UL MIMO capabilities

Band Selection is based on set theory. For each féaiule, item number shall correspond to the Band
number. The result is the set of bands for which the test shall be conducted. The following operators are

used:

AND: Set intersection { M ). {n1,n2} AND {n2,n3} = {n2}

OR:

Set union { lJ

). {n1.n2} OR {n2,n3} = {n1,n2,n3}

NOT. Set complement (), full set being all bands. NOT{n1} = {All bands except n1}
Also note that this is set without repetitions so {n1} AND {n1} = {n1}
The following basic sets are used:
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Clause TC Title Release Applicability Tested Branch Additional Information
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Condition Comment
[ Transmitter Characteristics
6.2.1 UE maximum output power Rel-15§ |C0011 Es supporting 5G5S FR1 not Doo1 PC1
shipporting txDiversity-r16 and no’ PC2
!EEIW_WQ_&E&QER PC3
622 UE maximum output power reduction Rel-15) [Co01h 5 supporting 5GS FR1 not D001 PC1 " est execution is not
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PC3 TTCE5241is
1 xecuted
tkip TC6.2.2ifUE
fupports NSA and TS
8521-3TC62B23 or
1 5B.2.3.3.1 has been
1 xecuted
6.2A11 UE maximum output power for CA {2UL CA) Rel-15§ [C004 E= supporting 5633 FR1 and CA  |E015 Inter-band CA:
UL CA) EQ015a PC2. PC3
6.2A21 UE maximum output power reduction for CA (2UL CA) | Rel-15§ (C004 Es supporting 5GS FR1and CA |E015 Inter-band CA- [ est execution is not
(NUL CA PC3 | ecessary if TS 38.521-
Intra-band TTC6.5A2.41.110s
contiguous CA: |1 xecuted
PC2, PC3
Intra-band non-
contiguous CA-
PC3
62A31 UE additional maximum output power reduction for Rel-15] |C004 Es supporting 565 FR1and CA [E015 Inter-band CA- [ est execution is not
CA (2UL CA) duL ca) PC3 | ecessary if TS 38.521-
Intra-band T TCH.5A.2.3 and
‘ contiguous CA- [ 5A.3.3 are executed.
| PC2. PC3
[ ]

(C) Conditions are binary, similar to Signaling
* However, RF/RRM/Demod works differently,
it can create multiple instances/branches of test cases from the same core requirements,
* based on Code D or Code E

n1,n2}: Explicitly given band set
10MHz: All bands supporting 10 MHz
FDD: All bands in FDD mode
Code Tested CA/DC Configuration Selection Criteria Comment
EDO01 DL_2CCiA.4.3.2A.2.1-3) AND A.4.3.2B.2.0-1/1 AND All supported intra-band contiguous CA
NOT UL{A 4.3.2A.21-2) Configurations with 2 carriers in DL but no CA
in UL
E002 DL 2CC{A4.3.2A.4.1-3) AND A.4.3.2B.2.0-1/1 AND All supported inter-band CA Configurations
NOT UL(A4.3.2A4.4.1-2) with 2 carriers in DL but no CA in UL
ED03 UL_2CC{A 43.2B.2.1-2) AND A.43.2B.2.0-211 All supported Intra-band contiguous EN-DC
configurations in FR1 (2UL CCs)
E003a DL 2CC{A4.3.2B.2.1-2) AND A4.3.2B.2.0-111 All supported Intra-band contiguous EN-DC
configurations in FR1 (2DL CCs)
ED04 UL_2CC{A43.2B.2.2-2) AND A.43.2B.2.0-211 All supported Intra-band non-contiguous EN-
DC configurations in FR1 (2UL CCs)
E004a DL_2CC{A4.3.2B.2.2-2) AND A 4.3.2B.2.0-111 All supported Infra-band non-contiguous EN-
N sanfimoratinne in CO4 M0 OOe




Proposed Output Templates

Matrix Format

DCC Format

Hybrid Format (Proposed)

Each Test case/subtest case will
have their own row

Branches (AKA Bands, CA, PCs,
Number of Rx etc) will be
captured in Columns

Each test case/subtests and all
possible branches will have their
own row

Each test case/subtests will have
its own row

All possible branches will have
their own tab
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Example Test Cases

Clause TC Title Release Applicability Tested Branch Additional Information
Bands/CA-
Configurations
Selection
Condition Comment
[ Transmitter Characteristics
621 UE maximum output power Rel-15  [Co011 UEs supporting 535 FR1 not Doo1 PC1
supporting txDiversity-r16 and not PC2
supporting RedCap PC3
6.2.2 UE maximum output power reduction Rel-15 |C001h UEs supporting 5GS FR1 not Doo1 PC1 Test execution is not
supporting txDiversity-r16 PC2 necessary if TS 38.521-
PC3 1TC 652410
executed.
SkipTC 6.2.2 fUE
supports NSA and TS
38521-3TC62B2.3 or
6.5B.2.3.3.1 has been
executed.
623 UE additional maximum output power reduction Rel-15 |CO001h UEs supporting 5GS FR1 not Doo PC1 Test execution is not
supporting txDiversity-r16 PC2 necessary if TS 38 521-
PC3 1TC 6523, 65242
and 6.5.3.3 are
executed.
SkipTC6.2.3ifUE
supports NSAand TS
38521-3TC62B33
has been executed or
TS 38521-3TCs
65B.2.32 65B.23.32
and 6.5B8.4.3 have been
executed.
624 Configured transmitted power Rel-15 [C001h UEs supporting 535 FR1 not Doo1 PC1
supporting txDiversity-r16 PC2
PC3
62A11 UE maximum output power for CA (2UL CA) Rel-15 [C004 UEs supporting 5G5 FR1and CA  |ED15 Inter-band CA-
(2UL CA) E015a PC2, PC3

Here for TC 6.2.2

If the UE satisfied C condition, it will be
applicable for all FDD/TDD FR1 bands the UE
supports and all the power class UE supports

If the UE supports n1, n3, n66 and PC2, PC3 for
example, there will be 6 instances for this test
case for the given UE (3 Choice 2)

Now Additional information introduces
complexity, where execution requirement
depends on applicability of 6.5.2.4 and 6.2B.2.3

We propose we replace the additional
information column with more machine-readable
statement for 6.2.2
 i.e.6.2B.2.3>6.5B.2.3.3.1>6.5.2.4.1>
6.2.2
 FFS- Needs to studied per Area (RF, RRM
and Demod) and machine-readable info to
be captured



Tested
Bands Selection
Criteria
D condition

Individual Eval
for each branch

ested CA/D
Configuration
Selection Criteria
E condition

Individual Eval
for each branch

Individual Eval
for each PC

Algorithm: Test Case Selection

Individual Eval
for each Rx

Repeat Instances
of each TC for
each applicable
branch

Complete 1%
Run through the
test case list




Algorithm: Test Instance Selection

Eval for Each
Instance of the
TC

Pick the TC with
highest
precedence

Complete 2™
Run through the
test case list
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Data Fl

38.523-2

ow: Specification Extraction

parse_extract_ tables()

Mnemonics to Condition

Table Row ID Mapping
{Key:Value}

DUT Support Map
Extract_user_input()

parse_extract_tables()

IEs/PICS Table
{key:Value}

Condition Testcase selection expression

extract_condition_mapping()

Cxxx(x) IF (Table/Row ID OR Table/Row ID) AND Table/Row ID... THEN R ELSE N/A
Cxxx(x) IF (Table/Row ID OR Table/Row ID) AND (Table/Row ID OR Table/Row ID) ... THEN R ELSE N/A

Conditionss to Table/Row ID or Band map

Table 4.0-2: Tested Bands Selection Criteria

Code Testcase selection expression Comments
.> Dxx1 Table/Row ID OR Table/Row ID AND Table/Row ID All supported ....
Dxx2 {Band_1, Band_2,.....} All supported bands amongBand_1,2
Dxx2(x) ANY((Table/Row ID) AND Bandwid th) Any band within set s upporting {bandwidth}
Dxx3 {Band_1, Band_2,.....} ANDBandwidth All sup ported bands amongBand_1,2 ....supporting {bandwidth}

Table 4.0-3: Tested CA/DC Configuration Selection Criteria

{
Cxxx(x) :(Ax.y.z./nORA.xy.z./n) ANDA.xy.z./n ...,
Cxxx(x) :A.xy.z./n AND A.xy.z./n AND (Ax.y.z./n ORAxy.z./n) ..,

Dxxx :Ax.y.z../n AND/ORA.xy.z./n ..,
Dxxx {{Band_1, Band_2, ...} [AND Bandwidth combination] ...,

Exxx :PREFIX(Table ID or Table ID ...) AND Table/Row ID AND Table/Row ID...,
Exxx :PREFIX(Table ID or Table ID ...) AND Table/Row ID ..., ... }

.> Code Tested CA/DC Configuration Selection Criteria Comments
Exxx PREFIX(Table ID OR Table ID ...) AND Table/Row ID AND Table/Row ID... Al supported ....
Exxx PREFIX(Table ID OR Table ID ...) AND Table/Row ID AND Table/Row ID... Al supported....

Table 4.1.x-y : Applicability of [category] test cases

Clause TCTitle Release Applicability Condition Applicability Comment Tested Bands / CA-Configurations Selection Branch Additional Information
'» xy.1 Statement Rel-Num Cxxx (x) Comments Dxxx / Exxx(x) PCxPCy... Comments

xy.2 Statement Rel-Num Cxxx(x) Comments Dxxx / Exxx(x) PCxPCy... Comments

xy.3 Statement Rel-Num COxxx(x) Comments Dxxx / Exxx(x) PCxPCy... Comments

Extract table/
row ID to PICS

mapping

User inputs
DUT support

Extract
condition to
logic mapping

Parsethe test
case tables

10



Pseudo Code Example

* Test Case/Test Case Instance Selection

For each testcase in testcases
If C condition is TRUE
Evaluate Band Selection Criteria (B)
For each B condition evaluated to ke TRUE
Evaluate CA/DC Criteria (E)
For each E condition Evalue to ke TRUE
Evaluate PowerClass Applicable for the DUT (PC)
For sach PowerClass to ke TRUE
Evaluate Ex Branches for the DUT (EX)
For each EX branches to be TRUE
Mark the test case instance as Applicable
else
Mark the test case instance H&4
else
Mark the test case instance NA

else
Mark the test case instance HA
else
Mark the test case instance NL
else
Mark the test case instance H&
else
Mark the test case NA

For each test case instance
Evaluate additional information for set of same TC
read precendence amongst test case Set
mark the test case instance with highest precendence as Applicakle
mark other instances as NA



Next Steps:

1. Progress Summary - Outline of Data Extraction and Pseudo Code to produce desired output
ready for SW implementation, PRD18 can be used to document.

2. SW implementation does not need to be made public, currently, what is of interest is simply
the outputs of the SW execution.

3. Continue study phase evaluation further to -

1.  Which parts or whole project is useful and most required from Industry, continue
discussion on Applicability Exploder and seek feedback.
2. The format & delivery timeline of the outputs.

4. FFS
1. Convert “Additional Information” column in TS38.522 in machine readable format, this

will need continuous evaluation.
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