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1. Background
This situation arose because of the unusual but not unprecedented situation that some test methods require special conformance test functions to be implemented in the UE.
Throughout 2G, 3G and into 4G, these special conformance test functions were limited to special signalling required for test purposes only. As such, these special conformance test functions have traditionally been specified by RAN5 and its predecessors T1 and ETSI SMG7 for 2G. Typical functions are based around loopback of received signals to enable UE receiver testing. These functions are never used in the network and required a test USIM to operate.

During the development of test methods for LTE MIMO OTA, a new optional test method was specified whereby the UE provided measurements of per branch RSRP, called Reference Signal Antenna Power (RSAP), and the phase difference between branches, called Reference Signal Relative Antenna Phase (RSARP). These UE measurements are only used for test purposes and were specified in TS 36.509 along with the other special conformance test functions such as loopback.

In the early stages of the development of NR in Rel-15, it became evident that cabled testing of UE @ FR2 would not be possible and so OTA techniques would have to be mandated. Consequently, it was decided by RAN4 as part of the Rel-15 testability SI FS_NR_testMethods, that per branch SS-RSRP UE measurements would be mandatory in order to calibrate the test system for UE receiver performance requirement testing. This resulted in the addition of SS-RSRPB into 38.215 in big CR R1-1807959 in May 2018 using WI code NR_newRAT. The use of NR_newRAT seemed reasonable at the time given that SS-RSRPB was a mandatory function needed to test a Rel-15 UE performance requirement defined as part of NR_newRAT. The fact that the identification of the only approved test method came out of the RAN4 SI FS_NR_testMethods did not seem significant at the time.

When the work on Rel-16 started, RAN4 continued its study of the methods in support of testing Rel-16 UE performance requirements with a new SI, FS_NR_MIMO_OTA_test. This SI identified corrections and new functions to be specified in Rel-16 and these were communicated to RAN1 and RAN5 through several LSs (R4-1801809, R4-1816655, R4-1902508 and R4-1910610,). RAN1 responded with the Rel-15 CR to 38.215 in R1-1911445 (corrections using NR_newRAT-Core) and the Rel-16 CR R1-1913234 (corrections and new functions using FS_NR_MIMO_OTA_test). Both CRs were subsequently cancelled due to questions over the appropriateness of the Rel-15 WI code and use of an Rel-16 SI code in a CR.

2. Discussion

2.1
Release 15 aspects
At RAN1 #93, Busan, May 2018, R1-1807959 a REL-15 big CR to 38.215 for WI NR_newRAT-Core, introduced a UE measurement "SS reference signal received power per branch (SS-RSRPB)" for FR2 (plus several other changes for UE measurements).

At RAN1 #98bis, Oct. 2019, a CR 0009 to 38.215 Rel-15 (WI NR_newRAT-Core) in R1-1911445 “Correction on SS-RSRPB measurement” removing CSI reference signals from the SS-RSRPB measurement definition was at first endorsed but later set to not pursued with the argument that a RAN4 study item FS_NR_MIMO_OTA_test could not trigger a normative CR.

At RAN1 #100e, a draft CR R1-2001098 was proposed to remove the SS-RSRPB definition from Rel-15 with the argument that a RAN4 study item FS_NR_MIMO_OTA_test should not have triggered the addition of SS_RSRPB in the normative big CR in R1-1807959. Pending the outcome of the Rel-16 situation, this draft CR was deferred to the RAN1 meeting in April 20.

Observations:

a. It is true that a SI cannot have normative impact, i.e. that a CR cannot have an acronym of a SI.

b. SS-RSRPB was introduced under the WI acronym NR_newRAT-Core so a. does not apply here (for neither R1-1807959  R1-1911445).
c. It could be argued that the introduction of SS-RSRPB in TS 38.215 was not properly covered with an objective and a justification in the WID for NR_newRAT-Core. However, the WID for NR_newRAT-Core had to cover a completely new RAT and the level of detail was therefore limited. (Furthermore, the missing link to the WID should have been raised before the approval of R1-1807959).
d. As REL-15 is frozen, it is questionable whether the removal of SS-RSRPB is an essential correction because the measurement is essential for Rel-15 UE performance testing and is referred to in the test specifications (see TS 38.509 clause 5.5, and TS 38.521-4 Annex H referenced in clauses 7.2.2, 7.3.2, 8.2.2 and 9.4B). Furthermore, it is important to understand that the testing of REL-15 WI NR_newRAT-Core is still ongoing in REL-15 WI 5GS_NR_LTE-UEConTest so additional usage of the measurement SS-RSRPB for testing is still possible.
e. As UE measurements of TS 38.215 have usually RRC signalling in RAN2 and measurement  ranges/accuracy in RAN4 specifications, it is important to clarify that the SS-RSRPB measurement is  different and that signalling to the test system as well as measurement ranges/accuracy are defined in RAN5 testing specifications. So, it may be wise to add a corresponding reference to RAN5  specifications for this SS-RSRPB measurement in TS 38.215 REL-15.
2.2
Release 16 aspects
At RAN1 #98, Aug 2019, a draft CR to 38.215 Rel-16 was endorsed:

R1-1909885
Introduction of NR ATF measurements
Intel Corporation, Keysight Technologies
(rev of R1-1908612)
Decision: The draft CR to 38.215 (Rel-16, Cat B, FS_NR_MIMO_OTA_test) is endorsed in principle.

This draft CR corrected the definition of SS-RSRPB to remove reference to CSI reference signals and to extend the measurement to FR1, and added a new measurement SS-RSARP. As this was a draft CR, it was not presented to RAN #85.

At RAN1 #99, the draft Rel-16 CR in R1-1908985 was formalized as CR 0011 in R1-1913234 which was endorsed pending confirmation of the WI code “FS_NR_MIMO_OTA_test”.
R1-1913234 

Introduction of NR ATF measurements (38.215 CR0011 Cat B)
Intel Corporation, Keysight

Decision: CR (38.215, CR0011, B) is endorsed. Check the WI code (SI or WI?) further to:

MCC – WI code on CR coversheet refers to FS_NR_MIMO_OTA_test, a still ongoing RAN4 SI; started in June 18 and due by Dec.19, latest SID is RP-182691. A SI can not have normative impact to a TS.

Friday

Further checking with RAN4 confirmed that the discussion and the approval of the LS that trigerred the CR was made under Rel-16 agenda item on study item of MIMO OTA (FS_NR_MIMO_OTA_test).
Conclusion:

· The above endorsed CR in R1-1913234 is not pursued (cancelled)

Also the previously endorsed CR in R1-1911445 (38.215, CR0009) is not pursued (cancelled)

Here observation a. of clause 2.1 applies and this was the reason why the CR R1-1913234 could not be provided to RAN #86 for approval.

Since there is also no related REL-16 basket for NR (like NR_newRAT-Core), it is necessary to create a REL-16 WI to introduce SS-RSARP in REL-16 and to extend SS-RSRPB to FR1.

Note 1: The alternative of moving the definition of SS-RSRPB and the new SS-RSARP into RAN5 TS 38.509 has the drawback that the visibility of any UE measurement that is essential for some mandatory UE conformance tests would be much lower, and not be specified until well beyond the end of the Release freeze when test cases are specified.

Note 2: The removal of the CSI reference signals from the SS-RSRPB measurement definition should better be handled by a resubmission of R1-1911445 (plus cat.A REL-16 CR) for REL-15 WI NR_newRAT-Core than by covering it under the REL-16 WI as otherwise REL-15 and REL-16 measurement definition of SS-RSRPB would not match.

Note 3: The attempt to introduce the REL-16 measurements has been ongoingsince Jan 2019. For formal reasons this was not possible at RAN #86, and at RAN #87e no agenda item for a corresponding WI was available due to the restricted agenda. Since it is intended to close REL-16 soon, it was discussed with MCC what is possible to still solve this in REL-16. Since the REL-16 measurements are mandatory UE function necessary to test UE performance requirements and the measurements as such were already technically endorsed once by RAN1, it was considered feasible in this special case to provide the RAN1 CR and the WID together to RAN #88. This Tdoc has the intention to inform everyone about this plan and to collect feedback before Q2/2020.
3. Proposals
Following discussions with MCC how to properly address the REL-15 and REL-16 problems from a procedural point of view, we would like to propose:
Proposal 1: Following the observations under 2.1 it is recommended to not remove the SS-RSRPB definition from TS 38.215 REL-15 but to correct it by a resubmission of R1-1911445 to remove the CSI reference signals. This CR will require a corresponding cat. A REL-16 CR. Furthermore, a reference to RAN5 specifications will be added to the SS-RSRPB definition to point to corresponding measurement accuracy/range and signalling to make clear that this measurement is used for testing purposes only.
Proposal 2: To cover the SS-RSRPB extension to FR1 in REL-16 and to introduce the additional measurement for SS-RSARP in REL-16 a REL-16 WID will be approved by RAN #88. A draft version is included in the annex of this document and review comments are appreciated at RAN #87e.
The corresponding RAN1 CR to TS 38.215 REL-16 will be submitted to RAN1 in Q2/2020 with a draft WI code with the intention to provide it also to RAN #88 for approval (it has to be understood that submitting WID and CR to the same RAN meeting is an exceptional case).

Note: As the CR was already discussed and technically endorsed in the past, the TUs needed for this WI in RAN1 will be set to the smallest possible value at RAN #88.

Proposal 3: A RAN5 Rel-16 testing WI to specify the signalling and any subsequent test cases will be done at a later date.
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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Addition of UE measurements to enable OTA conformance testing
Acronym: NR_OTA_UEmeas
Unique identifier: 
 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-16. 

1
Impacts 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
{Not applicable for Feature nor for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work Items 

	Unique ID
	Title

	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore, the table above should just include the feature WI Unique ID and title.
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750044
	FS_NR_testMethods
	SI identified need for UE measurements

	801001
	FS_NR_MIMO_OTA_test
	SI identified need for further UE measurements


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

During the development of the NR air interface in Rel-15 it became evident early on that there would be new challenges in testing FR2 UE due to the lack of cabled connectors. This forced a radiated over the air (OTA) approach to be adopted. For FR2 UE demodulation performance tests, the Rel-15 SI FS_NR_testMethods identified a “wireless cable” method as the only feasible way to test demodulation performance. The wireless cable method is a subset of the optional radiated two stage (RTS) method developed for LTE MIMO OTA and is specified in 36.509 with tests in 37.544.

The decision to mandate the use of the wireless cable method for NR FR2 demodulation tests was communicated by RAN4 via LS in R4-1801809 to RAN1 and RAN5 asking them to take the necessary steps in their specifications to define a new mandatory UE measurement called SS-RSRPB which is the per branch power of the SS-RSRP. This measurement is used to allow the test system to calibrate the radiated link by comparing SS-RSRPB measurements to known radiated signals. 
RAN5 responded in April 2018 with a TP in R5-182037 (WI 5GS_NR_LTE-UEConTest ) to 38.509 defining the test control entity signalling associated with SS-RSRPB. RAN1 responded in June 2018 with a CR in R1-1807959 with WI code NR_newRAT as part of the big CR for RAN1#92bis and RAN1#93 meetings in RP-181172. At that time the fact that a SI had identified the need for this new UE measurement to support the only test method was not considered significant since the SI was enabling functions for testing Rel-15 performance requirements and was not adding new features to the system. For that reason, the WI code NR_newRAT was used and accepted in RAN1. Then in Dec 2018, RAN5 finalized the signalling definition with a CR in R5-187891 to 38.509 (WI 5GS_NR_LTE-UEConTest). The subsequent use of the new measurement was introduced in a TP to 38.521-4 in R5-188008 (WI 5GS_NR_LTE-UEConTest).
In Rel-16 another testability study was initiated by RAN4 in FS_NR_MIMO_OTA_test. This identified Rel-15 corrections and Rel-16 extensions to the UE measurements in support of Rel-16 conformance testing of UE performance requirements. A LS was sent to RAN1 and RAN5 in R4-1902508 requesting a correction to SS-RSRPB and the addition of a new UE measurement SS-RSARP. This measurement is of the relative phase between branches and is needed to enable antenna pattern measurement of the UE, required for some spatial OTA conformance tests. This resulted in a CR to 38.215 in R1-1913234 using the RAN4 SI code FS_NR_MIMO_OTA_test. This was flagged as it was an SI not WI code. The CR was cancelled.

Another LS was sent to RAN1 in R4-1910610 requesting correction to the Rel-15 SS-RSRPB definition to remove CSI reference signals from the definition of SS-RSRPB. This resulted in CR R1-1911445 with WI code NR_newRAT-Core which was initially approved then cancelled due to a flag on the use of NR_newRAT-Core for a request that came out of a RAN4 SI.
Subsequently, the original Rel-15 CR introducing SS-RSRPB in R1-1807959 was questioned on the basis of the WI code and a proposal to remove it was made in R1-2001098 on the grounds that it was originally motivated by a SI and that the definition was already in 38.509. The last point is true although 38.509 is a copy that references the 38.215 definition. 
The issue now exists how to continue to specify the necessary UE measurements for Rel-16 and deal with the proposal to remove the SS-RSRPB definition from Rel-15 on the grounds that it was not motivated by a WI. 

In the LTE era, the introduction of optional UE measurements for conformance test using the RTS test method was pioneered with the addition of RSAP and RSARP to 36.509. In the NR era, the use of UE measurements to enable conformnce testing is no longer optional and so it was considered important in Rel-15 to include any UE measurements in RAN1 specs as early as possible to enable wide visibility of the need. This was achieved in Rel-15 using the WI code NR_newRAT since the purpose of the UE measurements was to test the performance of a UE receiver that was already part of the RAN4 NR performance requirements work.
Previous and current RAN4 SIs have identified the need for the UE to support certain measurements in order to test the UE using a radiated OTA connection. However, it is not permissible for a SI to directly change TS, so a WI is required.
Therefore, this WID is suggesting based on the SS-RSRPB (SS reference signal received power per branch) introduced in REL-15 for FR2 to extend SS-RSRPB for FR1 and to introduce a new measurement for SS-RSARP (SS reference signal antenna relative phase).
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of the core part is to specify UE measurements necessary to support radiated conformance test methods. As was the case for Rel-15, these UE measurement definitions are to be specified by RAN1 (38.215) due to the need to specify them as early as possible in the release and to make them as visible as possible.
· RAN1 - Specify the new SS-RSARP measurement definition as per the LS in R4-1902508 and draft CR R1-1913234. The new measurement is for special conformance test purposes only under the text control entity using a test USIM. Add note that signalling and any UE measurement requirements will be specified in 38.509.
· RAN1 – Remove the restriction on SS-RSRPB to FR2 as per draft CR R1-1913234.
Note: The specification of the new SS-RSARP signalling necessary to report the measurement to the test system under the test control entity (requires test USIM), any UE measurement requirements and the detailed test procedures and verification of UE measurement implementation is to be specified separately as part of a future RAN5 Rel-16 conformance test WI.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

None.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 38.215
	Addition of SS-RSARP measurement, removal of the restriction on SS-RSRPB to FR2
	RAN#88
	Core part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Moray Rumney (Keysight Technologies), moray@rumneytelecom.com (tbc)
7
Work item leadership

RAN1
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Keysight Technologies

	[Intel]

	[Qualcomm]

	[Apple]

	

	


