


3GPP TSG RAN WG4 Meeting #100-e	R4-2114163
[bookmark: _Hlk488924106]Electronic Meeting, Aug 16 – 27, 2021
Agenda Item:	6.1.7.2
Source: 	Ericsson
Title:	On testing in R16 of R15 mandatory gaps	
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Whether a UE supporting Rel-16 measurement gaps shall be allowed to skip some test cases for Rel-15 mandatory gaps has been discussed for several meetings by now. The following was captured in a WF [1] at the RAN4#99-e meeting:
	On whether R15 test cases can be skipped:

· Option 1: R15 test cases on mandatory gap patterns shall be inherited completely to R16 specifications, and R16 UEs shall pass all test cases.
· Option 2:
· For FR1 test:
· UE capable of per-FR gap and GP#4 needs to pass both A.6.6.2.1 and A.6.6.2.9.
· UE not capable of either per-FR gap or GP#4 needs to pass A.6.6.2.9 and is allowed to skip A.6.6.2.1 
· For FR2 test:
· If the UE can pass A.7.6.2.9, it is allowed to skip A.7.6.2.1.




In this contribution we are providing our views on the options provided in the WF. For more in-depth technical analysis, see any of our earlier contributions, e.g. [2]. 
Discussion
The set of measurement gap patterns that is mandatory to support by UE from NR Rel-15 and onwards is shown below.
Mandatory gap patterns in NR Rel-15 comprise:
· For all UEs: 
· MGP#0 	(MGL 6ms, MGRP 40ms)
· MGP#1 	(MGL 6ms, MGRP 80ms)
· For UE supporting EN-DC with per FR-gaps or NR SA with FR2 band, additionally:
· MGP#13 (MGL 5.5ms, MGRP 40ms)
· MGP#14 (MGL 5.5ms, MGRP 80ms)
The set was extended in NR Rel-16, as shown below.
Mandatory gap patterns in NR Rel-16 comprise: 
· For all UEs: 
· MGP#0 	(MGL 6ms, MGRP 40ms)
· MGP#1 	(MGL 6ms, MGRP 80ms)
· For UE supporting EN-DC with per FR-gaps or NR SA with FR2 band, additionally:
· MGP#13 (MGL 5.5ms, MGRP 40ms)
· MGP#14 (MGL 5.5ms, MGRP 80ms)
· MGP#17 (MGL 3.5ms, MGRP 40ms) 
· MGP#18 (MGL 3.5ms, MGRP 80ms)
· MGP#19 (MGL 3.5ms, MGRP 160ms)
· For UE supporting NR SA with FR2 band, additionally:
· MGP#2 	(MGL 3ms, MGRP 40ms)
· MGP#3 	(MGL 3ms, MGRP 80ms)
· MGP#11	(MGL 3ms, MGRP 160ms)
The proposals in Option 2 concerns replacing a test case covering testing of a measurement gap pattern that have been mandatory since Rel-15, with a test case covering testing of a mandatory gap pattern that has been mandatory since Rel-16.
Inter-frequency test cases with measurement gaps in NR FR1 
The test cases that were introduced in Rel-15 are as follows:
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and the additional test cases that were introduced in Rel-16 are as follows:
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The two test cases that are discussed in Option 2, and where the suggestion is that one test case can subsititute the other, are captured in clauses A.6.6.2.1 and A.6.6.2.9, respectively.
For the test case in A.6.6.2.1, the following is specified:
[...]
In test 1 measurement gap pattern configuration # 0 as defined in Table A.6.6.2.1.1-2 is provided for UE that does not support per-FR gap and in test 2 measurement gap pattern configuration #4 as defined in Table A.6.6.2.1.1-2 is provided for UE that supports per-FR gap. If a UE supports per-FR gap and gap pattern configuration #4, it is only required to pass test 2. Otherwise it is only required to pass test 1.
[...]
Hence in this test case either MGP#0 (MGL 6ms, MGRP 40ms) or MGP#4 (MGL 6ms, MGRP 20ms) is to be used, depending on UE support. Support of MGP#0 is mandatory, whereas support of MGP#4 is optional. The two MGPs have the same MGL (6ms) but differ in MGRP.
For the test case in A.6.6.2.9, the following is specified:
[...]
In test 1 measurement gap pattern configuration # 3 as defined in Table A.6.6.2.9.1-2 is provided for UE that does not support per-FR gap and in test 2 measurement gap pattern configuration #2 as defined in Table A.6.6.2.9.1-2 is provided for UE that supports per-FR gap. If a UE supports per-FR gap and gap pattern configuration #2, it is only required to pass test 2. Otherwise it is only required to pass test 1.
[...]
In this test case either MGP#3 (MGL 3ms, MGRP 80ms) or MGP#2 (MGL 3ms, MGRP 40ms) is to be used, depending on UE support. The two MGPs have the same MGL (6ms) but differ in MGRP.
Observation 1: 	Test cases in A.6.6.2.1 and A.6.6.2.9 are using different MGLs. Substitution of MGPs within each respective test case is between MGPs with same MGL but different MGRP.
Looking at the complexity, MGRP is mainly related to a higher level of scheduling (starting point) whereas MGL mainly is related to the more detailed configuration of the radio and other resources (switching back and forth). In other words, changing between MGRP of 20 or 40ms for a given MGL is likely less error-prone than changing between different MGLs. This is reflected in the test case by allowing substitution by a MGP with same MGL but different MGRP. 
The proposal in Option 2 concerns substitution of test cases where MGL differ, which is significantly different from the substitution policy applied so far, and which is the reason for the technical concern. 
Observation 2: 	The proposal in Option 2 concerns substitution between test cases with different MGLs. This is very different from the MGP substitution policy used so far in test cases.
It has been raised that there anyways is redundancy in the test cases since they cover with and without DRX, and with and without time index reporting. At the time of specifying Rel-15 tests, such test coverage was deemed necessary. We do not see that this fundamentally has changed.
Proposal 1: R15 NR FR1 test cases on mandatory gap patterns in shall be inherited completely to R16 specifications, and R16 UEs shall pass all test cases.

Inter-frequency test cases with measurement gaps in NR FR2 
The test cases that were introduced in Rel-15 are as follows:
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and the additional test cases that were introduced in Rel-16 are as follows:
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The two test cases that are discussed in Option 2, and where the suggestion is that one test case can subsititute the other, are captured in clauses A.7.6.2.1 and A.7.6.2.9, respectively.
For the test case in A.7.6.2.1, it is specified that MGP#13 (MGL 5.5ms, MGRP 40ms) is to be used. This is a mandatory MGP since Rel-15.
For test case in A.7.6.2.9, it is specified that MGP#17 (MGL 3.5ms, MGRP 40ms) is to be used. This is a mandatory MGP since Rel-16.
Observation 3: 	Test cases in A.7.6.2.1 and A.7.6.2.9 are using different MGLs.
Hence also for NR FR2 the proposal in Option 2 concerns substitution of test cases where MGL differ, which is significantly different from the substitution policy applied so far with respect to MGP in test cases, and hence raises technical concern.
Proposal 2: R15 NR FR2 test cases on mandatory gap patterns in shall be inherited completely to R16 specifications, and R16 UEs shall pass all test cases.
Summary and Conclusion
In this contribution we have provided our views on testing of Rel-15 mandatory gaps.
Observation 1: 	Test cases in A.6.6.2.1 and A.6.6.2.9 are using different MGLs. Substitution of MGPs within each respective test case is between MGPs with same MGL but different MGRP.
Observation 2: 	The proposal in Option 2 concerns substitution between test cases with different MGLs. This is very different from the MGP substitution policy used so far in test cases.
Observation 3: 	Test cases in A.7.6.2.1 and A.7.6.2.9 are using different MGLs.

Proposal 1: R15 NR FR1 test cases on mandatory gap patterns in shall be inherited completely to R16 specifications, and R16 UEs shall pass all test cases.
Proposal 2: R15 NR FR2 test cases on mandatory gap patterns in shall be inherited completely to R16 specifications, and R16 UEs shall pass all test cases.
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A762 Inter-frequency Measurements.

4 A762.1SA event triggered reporting tests For FR2 without SSB time index detection when DRXis not used (PCellin FR2)
A7.6.21.1 Test Purpose and Environment
A7.6:21.2 Test Requirements

4 A762.2SA event triggered reporting tests For FR without SSB time index detection when DRXis used (PCellin FR2)
A7.6.221 Test Purpose and Environment
A7.6.222 Test Requirements

4 A7623 SA event triggered reporting tests For FR2 with SSB time index detection when DRX is ot used (PCellin FR2)
A7.6.23.1 Test Purpose and Environment
A7.6232 Test Requirements

4 A762.45A event triggered reporting tests For FR2 with SSB time index detection when DRX is used (PCelin FR2)
A7.6.241 Test Purpose and Environment
A7.6.242 Test Requirements

4 A762:5SA event triggered reporting tests for FR2 without SSB time index detection when DRX s not used (PCellin FR)
A7.6.251 Test Purpose and Environment
A7.6:252 Test Requirements

4 A7 SA event triggered reporting tests for FR2 without SSB time index detection when DRX s used (PCellin FRT)
A7.6.261 Test Purpose and Environment
A7.6.262 Test Requirements

4 7627 SA event triggered reporting tests for FR2 with SSB time index detection when DRX is ot used (PCellin FRT)
A7.6.27.1 Test Purpose and Environment
A7.6272 Test Requirements

4 A762.8 5A event triggered reporting tests for FR2 with SSB time index detection when DRX is used (PCellin FR1)
A7.6.281 Test Purpose and Environment
A7.6.2.82 Test Requirements.
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4 AT7.629 SA event triggered reporting tests For FR2 without SSB time index detection when DRX is not used (PCell in FR2)
A7.6.29.1 Test Purpose and Environment
A7.6292 Test Requirements
4 A762.105A event triggered reporting test without gap under non-DRX
A7.6:210.1 Test Purpose and Environment
A7.62102 Test Requirements
4 A762.11 SA event triggered reporting test without gap under DRX
A7.621.1 Test Purpose and Environment
A7.62.11.2 Test Requirements.
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4 A62 Inter-frequency Measurements.
4 A652.1 SA event triggered reporting tests for FR1 without SSB time index detection when DRX s not used
A66.21.1 Test Purpose and Environment
A66.21.2 Test Requirements
4 A6522 SA event triggered reporting tests for FR1 without SSB fime index detection when DRX s used
A66.221 Test Purpose and Environment
A66222 Test Requirements
76623 Void
A66.24Void
4 A6525 SA event triggered reporting tests for FR1 with SSB time index detection when DRXis not used
A66.25.1 Test Purpose and Environment
A66252 Test Requirements
4 A6:52.6 SA event triggered reporting tests for FR1 with SSB time index detection when DRX s used
A66.261 Test Purpose and Environment
A66.262 Test Requirements
A6627 Void
A66.28 Void
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4 A662.9 SA event triggered reporting tests with additional mandatory gap pattern
A66.29.1 Test Purpose and Environment
A66.292 Test Requirements

4 A6:52105A event triggered reporting tests for FR1 when DRX i used
A66.2.10.1 Test Purpose and Environment
A662102 Test Requirements

4 A652.11 5A event triggered reporting tests for FR1 withouit gap when DRXis not used
A66.211.1 Test Purpose and Environment
A662.11.2 Test Requirements




