
3GPP TSG-RAN2 Meeting #119 Electronic	R2-2208241
Electronic Meeting, August 17 – 26, 2022	R2-2206144


Agenda item:	6.21.1
Source:	Nokia, Nokia Shanghai Bell, Deutsche Telekom, Verizon
Title:	Inclusion of the CSI reports in MDT framework 
WI code:	TEI17, NR_ENDC_SON_MDT_enh-Core, [NR-CSI-MDT]
Document for:	Discussion
1	Introduction
In this contribution CSI reports are suggested to be included into the MDT framework as part of Rel.17 TEI to support advanced NR massive MIMO deployments.  
2	Proposal   
With the advancement of wide NR deployments automated network optimization procedures, improving the cell configuration becomes more important to exploit the flexibility of the NR air interface and to improve performance. With NR MIMO for instance, due to an increased number of antenna elements and added flexibility of digital or hybrid transceiver implementations, automated beam forming configuration procedures become commercially important particularly at higher frequency bands. In such Grid-of-Beams (GoB) Optimization the number of beams as well as the directional beam patterns can tailor to the topology of the cell, the physical environment and spatial distribution of the users and traffic optimizing coverage, capacity, and mobility. The optimized Grid-of-Beams or other optimized beam weight settings will be configured by the OAM in the gNB radio unit. Such optimization is usually a centralized SON function that relies on UE specific measurements being forwarded to the OAM network. While traditional radio planning relies on L3 signal strength measurements only, more advanced NR beam pattern configurations rely on more detailed L1 measurements such as UE CSI reports. Existing UE CSI measurements as send from the UE via Uplink Control Information include Precoding Matrix Indicator (PMI), Rank Indicator (RI) and Layer Indicator (LI) associated to the specific CSI measurement resource indicated by the CSI-RS Resource Indicator (CRI). 
It is suggested that UE CSI measurement reports can be collected by the gNB/gNB-DU and forwarded towards the OAM using the MDT framework as defined in TS 37.320 [1]. While additional CSI configurations are not excluded, regular CSI reports such as wideband reporting are sufficient. Forwarding the CSI reports is naturally limited to Immediate MDT of RRC Connected UEs. Also, coverage optimizations are limited to specific cells and thus imply to be activated by management-based MDT (excluding signalling based removes any impact on RAN3 specifications). Reporting is foreseen to be rather infrequent, temporary (e.g. multiple 15 min sequences) and not delay critical. Standardisation complexity is very limited, since UE Power Headroom (PHR), sent via MAC signalling and collected in gNB DU reporting, is already defined in TS 37.320 [1] and respective MDT traces are supported over F1 interface in TS 38.473. 
Due to the commercial importance of related procedure for massive MIMO related coverage and capacity optimization, it is suggested that the forwarding of existing CSI reports is already supported in Rel.17 as TEI enhancement. While the Grid-of-Beams configuration is provided as an example to make use of the CSI reports, there will be other automated network optimization procedures that will make use of the CSI reports once included in MDT framework. 
Proposal 1: UE CSI reporting is added to the MDT framework to allow for advanced network optimization procedures as part of TEI17. 
3 	Specification Impact 
The impact on RAN2 specification is minor and limited to stage 2 only. 
[image: ]
The envisioned changes to support the enhancement are limited in RAN WGs to the CR to TS37.320, provided in the Annex. 
CRs to SA5 with limited impact in accordance with other reported MDT parameters will be submitted after the agreement  . If only management-based configuration is allowed, there is no impact on RAN3 specification. OAM sends Trace Session Activation messages directly to gNB-DU. 
Proposal 2: RAN2 is asked to agree to TS37.320 changes as provided in the Annex.
5 	Conclusion  
In this contribution CSI reports are suggested to be included into the MDT framework as part of Rel.17 TEI to support advanced NR massive MIMO deployments. 
Proposal 1: UE CSI reporting is added to the MDT framework to allow for advanced network optimization procedures as part of TEI17. 
Proposal 2: RAN2 is asked to agree to TS37.320 changes as provided in the Annex.
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First change
[bookmark: _Toc518610654][bookmark: _Toc37153571][bookmark: _Toc46501725][bookmark: _Toc52579296][bookmark: _Toc90725544]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 25.133: "Requirements for support of radio resource management (FDD)".
[3]	3GPP TS 36.133: "Requirements for support of radio resource management (FDD)".
[4]	3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".
[5]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 32.422: "Subscriber and equipment trace; Trace control and configuration management".
[7]	3GPP TS 25.215: "Physical Layer; Measurements (FDD)".
[8]	3GPP TS 25.225: "Physical Layer; Measurements (TDD)".
[9]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer; Measurements".
[10]	3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC); Protocol Specification".
[11]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[12]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[13]	3GPP TS 36.314: "Evolved Universal Terrestrial Radio Access (E-UTRA); Layer 2 – Measurements".
[14]	3GPP TS 25.321: "Medium Access Control (MAC) Protocol Specification".
[15]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[16]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[17]	3GPP TS 28.552: "Technical Specification Group Services and System Aspects; Management and orchestration; 5G performance measurements".
[18]	3GPP TS 38.314: "NR; Layer 2 Measurements".
[19]	3GPP TS 38.215: " NR; Physical layer measurements".
[20]	3GPP TS 38.213: " NR; Physical layer procedures for control".
[21]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[22]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[x]	3GPP TS 38.214: " NR; Physical layer procedures for data".

Next change
[bookmark: _Toc37153609][bookmark: _Toc46501763][bookmark: _Toc52579334][bookmark: _Toc90725582]5.4	NR solutions
[bookmark: _Toc46501764][bookmark: _Toc52579335][bookmark: _Toc90725583][bookmark: _Toc37153610]5.4.0	General
The management-based MDT configuration should not overwrite signalling based MDT configuration in all the single connection scenarios and EN-DC scenario.
[bookmark: _Toc46501765][bookmark: _Toc52579336][bookmark: _Toc90725584]5.4.1	RRC_CONNECTED
In RRC_CONNECTED state UE supports Immediate MDT as described in 5.1.2. In order to support Immediate MDT, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.
[bookmark: _Toc37153611][bookmark: _Toc46501766][bookmark: _Toc52579337][bookmark: _Toc90725585]5.4.1.1	Measurements and reporting triggers for Immediate MDT
Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. In addition, there are associated network performance measurements performed in the gNB.
In particular, the following measurements shall be supported for Immediate MDT performance:
Measurements:
⁻	M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only, TS 38.215 [19].
⁻	M2: Power Headroom measurement by UE, TS 38.213 [20].
⁻	M3: Void.
⁻	M4: PDCP SDU Data Volume measurement separately for DL and UL, per DRB per UE, see TS 28.552 [17].
⁻	M5: Average UE throughput measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17].
⁻	M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].
⁻	M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].
⁻	M8: RSSI measurement by UE (for WLAN/Bluetooth measurement) see TS 38.331 [15].
⁻	M9: RTT Measurement by UE (for WLAN measurement) see TS 38.331 [15].
⁻	M10: Channel State Information (CSI) Report by UE, see TS 38.214 [x]. This measurement is only configurable for management based activation.
NOTE 1:	M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16.
Measurement collection triggers:
-	For M1:
-	Event-triggered measurement reports according to existing RRM configuration for events A1, A2, A3, A4, A5, A6, B1 or B2.
-	Periodic, A2 event-triggered, or A2 event triggered periodic measurement report according to MDT specific measurement configuration.
-	For M2:
-	Reception of Power Headroom Report (PHR) according to existing RRM configuration.
NOTE 2:	PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 38.321 [21].
-	For M3:
-	End of measurement collection period.
-	For M4:
-	End of measurement collection period.
-	For M5:
-	End of measurement collection period.
NOTE 3:	If transmission of a data burst is ongoing at the boundary of the measurement collection period, T1 and T2 in throughput evaluations are set to the end and the start of the measurement period, respectively.
-	For M6:
-	End of measurement collection period.
-	For M7:
-	End of measurement collection period.
-	For M8:
-	Associated to M1 and/or M6 related measurement reporting triggers.
-	For M9:
-	Associated to M1 and/or M6 related UE measurement reporting triggers.
-	For M10:
-	Reception of Channel State Information (CSI) reports according to existing RRM configuration.
NOTE Y:	CSI report and configuration are carried by the existing mechanism of CSI transmission, see TS 38.214 [x], TS 38.321 [21].
End of changes
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