[bookmark: _Toc130629555]3GPP TSG-RAN WG4 Meeting #103-e                                   R4-2208276
Electronic Meeting, 2nd– 13th Nov., 2020

Agenda item:			9.18.3
Source:			Samsung
Title:	Discussion on RRM Performance part for Rel-17 NR FeMIMO
Document for:		Approval
1	Introduction

The Rel-17 Further MIMO Enhancement work item (FeMIMO WI) core part was formally initialized in RAN4#99e with a list of enhancement areas and objects planned to be completed in Rel-17 RAN4, which were elaborated in [1]. In the last meeting RAN4-102e, the identified RRM core related work is basically completed.
From this meeting RAN4-103e, RAN4 will formally commence the work of Rel-17 FeMIMO RRM performance part. In this contribution, we would like to discuss on the work scope and objectives of Rel-17 FeMIMO RRM performance part for the subsequent meetings. 
2 Discussion

We begin with what have been discussed for the RRM core requirements in the previous meeting. Generally following topics were discussed in previous meetings for the core part requirements: 
	· Unified TCI indication for UL/DL TCI state switching
· Downlink TCI state switching delay requirement by Unified TCI 
· Uplink TCI state switching delay requirement by Unified TCI 
· L1-SINR measurement on cell with different PCI
· L1-SINR measurement procedure requirement 
· L1-SINR measurement accuracy requirement [2]
· Other FeMIMO related requirement 
· TRP specific Beam Failure Recovery requirement
· BFR for CORESET with two activated TCI states requirement



According to the requirements we defined for the above respects, we could identify the impact on performance requirement of each part. 

2.1 Unified TCI indication for UL/DL TCI state switching
In Rel-17 FeMIMO WI, unified TCI is introduced for UE TCI indication. Unified TCI indication can indicate both UL TCI and/or DL TCI and/or PL-RS switching. The big CR for FeMIMO core part [3] was agreed in RAN4#102e post meeting [4] and in the latest version of TS38.133, it is found that the Section 8.15 and 8.16 were added for DL and UL unified TCI requirement, respectively.
In the performance part requirement, test cases should be defined for the newly added core requirements. In TS38.133, test cases for TCI state switching requirement currently is specified in A.7 for FR2 NR SA and A.4 for FR2 EN-DC scenario. And the same scenarios are applied for UL spatial requirement related test case in these chapters. The reason why test cases are defined for FR2 only is that the TCI tests mainly want to test the QCL Type-D. On the other hand, TCI state switching is triggered by possibly three means, i.e. DCI, MAC-CE and RRC. And in the test cases, only two of them are tested that are MAC-CE based and RRC-based TCI indication. 

Observation 1: Current test cases for the requirements of TCI state switching and UL spatial relation are separately defined only for FR2 with 2 AoAs configuration to test QCL Type-D, triggered by MAC-CE and RRC signaling.

In the new section 8.15 and 8.16 for unified TCI, we could find that requirements for only two means of triggering are specified that are DCI-based and MAC-CE based. Thus, in the light of current test case, the core requirement and analysis, we propose that only defined the FR2 test case for unified TCI state switching, triggered by MAC-CE signaling. For UL and DL TCI state switching, the test cases can be defined separately. 

Proposal 1: RAN4 shall define test case for Rel-17 TCI state switching through unified TCI indication, in FR2 scenario only and triggered by MAC-CE signaling. The test case for UL and DL state switching can be defined separately.

2.2 L1-SINR measurement on cell with different PCI

L1-SINR measurement procedure
In the last meeting, we defined in TS38.133 the requirement for L1-SINR measurement procedure on cell with different PCI in the section 9.13, which is newly added in TS38.133 [4]. The intention for UE measuring L1-RSRP on cells different PCI is that UE can performance beam management and establish the beam level communication link with the cell with different PCI, only having impact on L1/L2. 
To define test cases for the core requirement, we need to check the current serving cell L1-RSRP measurement test case in TS38.133. For chapter A.4, A.5, A.6, and A.7, the test case for L1-RSRP measurement requirements are defined for all cases. The reference signal for the L1-RSRP measurement consists of SSB based measurement and CSI-RS based measurement. For FR1 NR SA scenario, the test cases consider DRX cycle and test with and without DRX cases. 

Observation 2: Current test cases for the requirements of serving cell L1-RSRP measurement are defined only for FR1 and FR2 in EN-DC and NR SA operations, based on SSB based and CSI-RS based measurement.

Considering this feature was introduced in Rel-17 RAN1 FeMIMO, and it is a new feature for only NR SA operation mode, so no test case is needed in EN-DC operation. Meanwhile, for cells with different PCI, only SSB based L1-RSRP measurement is supported for beam reporting. So no test case is needed for CSI-RS based L1-RSRP measurement. For the SSB periodicity configuration RAN4 can further discuss on it and decide whether different configurations are needed especially for FR2. Regarding to the DRX cycle, RAN4 could discuss if it is necessary for multi test scenarios.

Proposal 2: RAN4 shall define test case for Rel-17 L1-RSRP measurement on cell with different PCI, in NR SA operation only, based on SSB as reference signal. Further discuss SSB periodicity and other configurations.

L1-SINR measurement accuracy
Besides the requirement for L1-SINR measurement procedure, measurement accuracy requirements also need to be defined. In the previous Rel-16 accuracy requirement, many companies have submitted their simulation results as well as their view towards the accuracy requirement. These requirements are defined in 38.133 section 10.1.19 and 10.1.20 for FR1 and FR2, respectively. As previously meeting defined, if the side condition is the same, the same accuracy requirement can be reused for L1-RSRP measurement on cells with different PCI. The agreement is captured as below [2]. 
	· Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell for inter-cell beam management 



Observation 3: Current accuracy requirement for the requirements of serving cell L1-RSRP measurement can be reused for L1-RSRP measurement on cells with different PCI.

In this case, no need to add extra accuracy requirement specifically for the new core requirement for measurement procedure. It is, however, necessary wording is needed to apply the same requirement for both L1-RSRP measurement. Also, for the test cases of accuracy requirement, applicability may need to be clarified.

Proposal 3: Clarify the applicability for the current L1-RSRP measurement requirements for L1-RSRP measurement on cell with different PCI.

2.3 Other FeMIMO performance requirement

For FeMIMO core requirements, some other requirements are defined, including TRP specific Beam Failure Recovery (8.18), BFR for CORESET with two activated TCI states (8.1 and 8.5) and QCL chain definitions (3.6.7). For TRP specific Beam Failure Recovery, existing test cases are defined for only one resource set q0. Also for the 8.1 radio link monitoring d requirement, some more requirements were added. Therefore, RAN4 should further consider these new core requirements and analyze which test cases are needed and which scenarios are needed to be defined.

Proposal 4: RAN4 further discuss on the necessity and scenarios for the test case of other FeMIMO core requirement.

2.4 Work Plan for Rel-17 FeMIMO RRM performance part
According to present schedule, RAN4 has two quarters for FeMIMO performance part discussion. The ideal situation is that RAN4 could complete the Rel-17 FeMIMO RRM performance part before Sept. 2022. In this case, there are two RAN4 e-meetings for technical discussion. The schedule may be varied depending on the actual situation, but the work should be better completed no later than August RAN4 meeting. In this meeting, RAN4 should determine the working scope of performance part and discuss the core requirements and corresponding scenarios for test cases define.

Proposal 5: RAN4 should discuss the working scope and CR split for FeMIMO RRM performance part in RAN4#103e meeting.

In summary, RAN4 should discuss on the above works in the meeting and complete the FeMIMO RRM performance for Rel-17.

Proposal 6: RAN4 should study on and complete Rel-17 FeMIMO RRM performance part following the schedule below.

	RAN4 103e (May 2022)
· Determine the working scope for performance part
· [bookmark: _GoBack]Scenarios for test case defining
· Work split for CRs to TS38.133

RAN4 104e (Aug 2022)
· CR submission and technical discussion
· Agree RAN4 CR to RRM spec 




3 Conclusion
In this paper, we listed the impact of RRM core requirement on the FeMIMO RRM performance part and provide a general discussion on the work scope of Rel-17 FeMIMO RRM performance part. The observations conclusion is drawn as below:
Observation 1: Current test cases for the requirements of TCI state switching and UL spatial relation are separately defined only for FR2 with 2 AoAs configuration to test QCL Type-D, triggered by MAC-CE and RRC signaling.
Proposal 1: RAN4 shall define test case for Rel-17 TCI state switching through unified TCI indication, in FR2 scenario only and triggered by MAC-CE signaling. The test case for UL and DL state switching can be defined separately.
Observation 2: Current test cases for the requirements of serving cell L1-RSRP measurement are defined only for FR1 and FR2 in EN-DC and NR SA operations, based on SSB based and CSI-RS based measurement.
Proposal 2: RAN4 shall define test case for Rel-17 L1-RSRP measurement on cell with different PCI, in NR SA operation only, based on SSB as reference signal. Further discuss SSB periodicity and other configurations.
Observation 3: Current accuracy requirement for the requirements of serving cell L1-RSRP measurement can be reused for L1-RSRP measurement on cells with different PCI.
Proposal 3: Clarify the applicability for the current L1-RSRP measurement requirements for L1-RSRP measurement on cell with different PCI.
Proposal 4: RAN4 further discuss on the necessity and scenarios for the test case of other FeMIMO core requirement.
Proposal 5: RAN4 should discuss the working scope and CR split for FeMIMO RRM performance part in RAN4#103e meeting.
Proposal 6: RAN4 should study on and complete Rel-17 FeMIMO RRM performance part following the schedule below.
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