3GPP TSG-RAN4 Meeting #90 
R4-1900143
Athens, Greece, 25 Feb – 1 Mar, 2019
Agenda item:
6.1.3
Source: 
Intel Corporation
Title: 
UE RRM Requirements in TS38.133 test case and annex B for Rel-15
Document for:
Approval
1. Introduction
The scope in NR WID is quite broad throughout, and currently RAN4 is still hard working on the requirements of corresponding features for Rel-15. In order to clarify/confirm the remaining RAN4 RRM work for Rel-15, in the contribution we summarize the missing/on-going requirements for TS38.133 test case and annex B.   
2. Opening requirements summary in TS38.133 test case
2.1. 
Planed/introduced test cases after RAN4 #89
There were agreed test case list respectively in Phase I~IV in previous RAN4 meetings. After last RAN4 #89 all the test cases in Phase I and II have been introduced in TS38.133 except the following one:
	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell


All the test cases in Phase III and IV are not introduced yet. Details can be found in table A.1-1~A.1-4 in appendix A. One thing shall be highlighted is that even for the ones that have been introduced, there are still some open common setting need to be finalized, e.g. TRS setup and TCI setup.
Observation 1: the planed but not yet introduced test case includes 17A in Phase I and all the tests in Phase III and IV.
2.2. 
Potential test cases which are not planned yet
Currently there are still ongoing discussion on some topics such as L1-RSRP, TCI switching and etc. The core requirements of these topics are unfinished. Some of them even popped up after the test case list got approved. Thus so far there is no test case planned for these core requirement. People need to discuss the test case list, as well as the test setup for these test case if identified necessary.
i. L1-RSRP delay and accuracy.
ii. TCI switching delay/interruption test cases

iii. All the TCs related with late drop requirements

iv. Positioning measurement related test cases, e.g. inter-RAT RSTD measurement 

Bullet iii above is the most time consuming. People need to identify the comprehensive test list for the late drop. A huge number of test cases need to be introduced to cover all the RRM requirement in NE-DC and NR-NR DC. Considering the heavy work load currently, some of them can be postponed to release 16, e.g. inter-RAT RSTD measurement. TU allocated for this topic is quite limited and the functionality of RSTD measurement can also be verified in LTE test case, since UE is still measuring PRS coming from LTE.

Observation 2: RAN4 needs to discuss the test case list for the potential test case for:

i. L1-RSRP delay and accuracy.

ii. TCI switching delay/interruption 

iii. Late drop requirements

iv. Positioning measurement related requirement, e.g. inter-RAT RSTD measurement 

2.3. 
Testability related open issues
Another important open item is about the testability related issues in FR2 test case.

1) AoA setup

There are three possible AoA setups on the table:

· Setup #1: Single AoA setup with signal arriving in the peak direction of Rx antenna beam

· Setup #2: Single AoA setup with signal arriving not in the peak direction of Rx antenna beam

· Setup #3: Dual AoA setup
However, the detailed testing method for each of them is still missing in our specfication. Furthermore, so far only a few test cases were agreed to have setup #1, while for the rest test cases the AoA setup is still TBD.

Observation 3: the detailed design for AoA setup is still missing in TS38.133. The AoA setup for most FR2 test cases are not yet decided.
2) Testing method
The testing method for relative and absolute accuracy has been extensively discussed. Unfortunately, the final agreement has not been made. Following is the agreement on this topic:

For testing relative accuracy, other methods are not precluded.

	Method
	Proposal

	1
	Use of single AoA in RRM  tests

	2
	UE is used as a reference for itself

	3
	Test limits are determined based on minimum and maximum allowable antenna gain

	4
	Absolute SS-RSRP bounds are determined using measured TRS, EIS and agreed limits on antenna efficiency


Following is agreed for ideal SS-RSRP for testing absolute SS-RSRP:

· Consider both method 2 and method 3 for further analysis for deriving ideal SS-RSRP.

· Companies to investigate the possibility of combining method 2 and method 3

· Companies to investigate how to determine absolute values of minimum antenna gain and maximum antenna gain for method 3.

· Results are needed for fine beam and also for rouge beam depending on the specific test case for setup 1 and setup 2.

· The same principle applies regardless of UE power class or band. But the values may differ. 

Observation 4: testing method for verifying absolute and relative accuracy is still open.
3. Opening requirements summary in TS38.133 annex B

3.1. Condition for idle mode requirements (Section B.1.2/B.1.3)
The minimum SSB RSRP and Es/Iot in conditions for both intra-frequency and inter-frequency cell reselection requirement are TBD.
3.2. Conditions for connected mode requirements (section B.2.2/B.2.3)
The minimum SSB RSRP and Es/Iot in conditions for both intra-frequency and inter-frequency measurement requirement are TBD.

3.3. Receiver sensitivity relaxation for UE supporting CA in FR2 (section B.3.2.3)

There is an editor’s note in section B.3.2.3, which is empty currently.

3.4. Receiver sensitivity relaxation for DC (section B.3.3)
There is an editor’s note in section B.3.3, which is empty currently.
4. Conclusions

In order to clarify/confirm the remaining RAN4 RRM work for Rel-15, in the contribution we summarize the missing/on-going requirements for test case part and annex B in TS38.133 [1]. 
Reference

[1] 3GPP TS38.133 v15.4.0, Requirements for support of radio resource management
Appendix A.

A.1 Planed/introduced test cases after RAN4 #89
1. Setup #1: Single AoA setup with signal arriving in the peak direction of Rx antenna beam

2. Setup #2: Single AoA setup with signal arriving not in the peak direction of Rx antenna beam

3. Setup #3: Dual AoA setup

Table A.1-1: Phase I 

	Test case group number
	Test purpose
	Company for CR editor
	Section in spec
	AoA setup
	Introduced in TS38.133 or not

	1
	EN-DC cell search and L1 measurement period 
	Huawei
	TS38.133 A.4.6.1/A.5.6.1
	2 AoA in non-DRX, Rests are with 1 AoA
	Yes

	2
	SA cell search and L1 measurement period
	Huawei
	TS38.133 A.6.6.1/A.7.6.1
	2 AoA in non-DRX, Rests are with 1 AoA
	Yes

	3
	EN-DC Timing accuracy and adjustment
	Qualcomm
	TS38.133 A.4.4.1/A.5.4.1
	Setup#1
	Yes

	4
	SA Timing accuracy and adjustment
	Qualcomm
	TS38.133 A.6.4.1/A.7.4.1
	Setup#1
	Yes

	5
	EN-DC TA accuracy
	Intel
	TS38.133 A.4.4.3/A.5.4.3
	Setup#1
	Yes

	6
	SA TA accuracy
	Intel
	TS38.133 A.6.4.3/A.7.4.3
	Setup#1
	Yes

	7
	EN-DC SSB RLM for PSCell IS and OOS
	Mediatek
	TS38.133 A.4.5.1/A.5.5.1
	2 AoA in only non-DRX. Rests are with 1AoA.
	Yes

	9
	SA SSB RLM for PCell IS and OOS
	Mediatek
	TS38.133 A.6.5.1/A.7.5.1
	2 AoA in only non-DRX. Rests are with 1AoA.
	Yes

	10
	Random access
	Samsung
	TS38.133 A.4.3.2.2/A.5.3.2.2

/A.6.3.2.2/A7.3.2.2
	TBD
	Yes

	11
	Intra-frequency RSRP accuracy for FR1 and FR2
	Ericsson
	TS38.133 A.4.7.1.1/A.5.7.1.1

/A.6.7.1.1/A7.7.1.1
	TBD
	Yes

	12
	EN-DC SCell activation/deactivation delay
	Nokia
	TS38.133 A.4.5.3/A.5.5.3
	Setup#1
	Yes

	13A
	EN-DC CSI RLM for PSCell
	Nokia
	TS38.133 A.4.5.1/A.5.5.1
	TBD
	Yes

	13B
	SA CSI RLM for PCell
	Nokia
	TS38.133 A.6.5.1/A.7.5.1
	TBD
	Yes

	14A
	EN-DC interruptions due to DRX transition
	CATT
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1
	Yes

	14B
	EN-DC interruptions due to deactivated SCell operations
	CATT
	TS38.133 A.4.5.2.1/A.5.5.2.1
	Setup#1
	Yes

	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell
	Ericsson
	TBD
	Setup#1
	No

	17B
	NR Pcell with target inter-RAT E-UTRA measurement
	Ericsson
	A.6.6.3.2, A.6.6.3.2.1, A.6.6.3.2.2
	Setup#1
	Yes

	18A
	EN-DC NR inter-frequency measurement
	Intel
	TS38.133 A.4.6.2/A.5.6.2
	TBD
	Yes

	18B
	SA NR inter-frequency measurement
	Intel
	TS38.133 A.6.6.2/A.7.6.2
	TBD
	Yes

	19
	Inter-frequency RSRP accuracy for FR1 and FR2
	Huawei
	TS38.133 A.4.7.1.2/A.5.7.1.2

/A.6.7.1.2/A.7.7.1.2
	TBD
	Yes

	20A
	EN-DC interruptions at UL carrier RRC reconfiguration
	Huawei
	TS38.133 A.4.5.2.7/A.5.5.2.7
	Setup#1
	Yes

	20B
	EN-DC interruptions due to active BWP switching
	Nokia
	TS38.133 A.4.5.6.1/A.5.5.6.1
	Setup#1
	Yes


Table A.1-2: Phase II 

	Test case group number
	Test purpose
	Company for CR editor
	Section in spec
	AoA setup
	Introduced in TS38.133 or not

	21A
	SA interruptions at SCell addition/release/activation/deactivation
	CATT
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1
	Yes

	21B
	SA interruptions at UL carrier RRC reconfiguration
	Ericsson
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1
	Yes

	21C
	SA interruptions due to Active BWP switching
	CATT
	TS38.133 A.6.5.2.1/A.7.5.2.1
	Setup#1
	Yes

	26A
	NR-NR Handovers
	Intel
	TS38.133 A.6.3.1/A.7.3.1
	TBD
	Yes

	26B
	NR handovers to other RATs
	ZTE
	TS38.133 A.6.3.1/A.7.3.1
	Setup#1
	Yes

	29A
	Beam management: L1-RSRP reporting
	Huawei
	A.5.7.4/ A.6.7.4
	TBD
	Yes

	29B
	Beam management: Beam failure detection and link recovery procedure
	Nokia
	A.5.5.5/ A.6.5.5
	TBD
	Yes

	31
	Intra-freq RSRQ accuracy for FR1 and FR2
	LGE
	TS38.133 A.4.7.2/ A.5.7.2/A.6.7.2/A.7.7.2
	TBD
	Yes

	32
	Inter-freq RSRQ accuracy for FR1 and FR2
	Samsung
	TS38.133 A.4.7.2/ A.5.7.2/A.6.7.2/A.7.7.2
	TBD
	Yes

	34
	BWP switching interruptions on E-UTRA serving cells in EN-DC
	Mediatek
	TS38.133 A4.5.6.1
	Setup#1
	Yes

	35
	BWP switching delay
	Mediatek
	TS38.133 A.4.5.6/A.5.5.6/

A.6.5.6/A.7.5.6
	Setup#1
	Yes

	36
	NR PSCell addition and release in EN-DC
	Qualcomm
	TS36.133
	TBD
	Yes

	37
	UL carrier RRC reconfiguration delay
	Huawei
	TS38.133 A.4.5.4/A.5.5.4/

A.6.5.4/A.7.5.4
	N/A
	Yes

	38
	SA RRC_Idle/inactive cell reselection NR to NR (FR1)
	
	TS38.133 A.6.1.1/A.6.2.1
	N/A
	Yes

	39
	SA RRC Idle/inactive cell reselection NR to E-UTRAN (FR1)
	
	TS38.133 A.6.1.1/A.6.2.1
	N/A
	Yes


Table A.1-3: Phase III 

	Test case number
	Test purpose
	Note
	Responsible company
	Introduced in TS38.133 or not

	15
	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	Ericsson
	No

	20C
	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	Nokia
	No

	21D
	SA interruptions due to measurement on deactivated SCell
	SA CA
	Nokia
	No

	25
	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	Huawei
	No

	27
	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	Huawei
	No

	28
	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	Intel
	No

	30
	EN-DC SFTD measurement accuracy
	SFTD
	ZTE
	No

	38A
	EN-DC MTTD
	MTTD
	Ericsson
	No

	38B
	NR CA MTTD
	MTTD
	Ericsson
	No

	39
	EN-DC/SA beam failure detection and recovery and scheduling restriction
	Resource overlapping
	Nokia
	No

	40
	SA/EN-DC SS-SINR measurement accuracies
	SS-SINR
	Mediatek
	No


Table A.1-4: Phase IV

	Test case number
	Test purpose
	Note
	Responsible company
	Introduced in TS38.133 or not

	41
	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	TBD
	No

	42
	TCI state switch delay
	
	
	No

	NOTE: Additional test cases in Rel-15 to verify requirements being defined or expected to be defined can be included in future.
	


A.2 Open issues in annex B
Table A.2-1 open issues in TS38.133 annex B
	Section 
	Current Requirements in this section
	Open issues(e.g. with TBD or editor notes)

	B.1.2
	Conditions for intra-frequency cell reselection.
	Minimum SSB_RS and SSB Es/Iot for FR2 in table B.1.2-2is TBD.

	B.2.2
	Conditions for intra-frequency measurement in connected state
	Minimum SSB_RS and SSB Es/Iot for FR2 in table B.2.2-2is TBD.

	B.2.3
	Conditions for inter-frequency measurement in connected state
	Minimum SSB_RS and SSB Es/Iot for FR2 in table B.2.2-2is TBD.

	B.3.2.3
	Receiver sensitivity relaxation for UE supporting CA in FR2
	Editor’s note: TBD

	B.3.3
	Receiver sensitivity relaxation for DC
	Editor’s note: TBD
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