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1
Introduction
This paper discusses issues identified in regard to MIMO usage in disaggregated architecture, and provides a way forward. 
2
Discussion

The current 3GPP framework for the disaggregated gNB architecture in regard to carrier aggregation is as follows:

· Carrier Aggregation feature activation is a gNB-CU operation
· This can be enabled blindly (e.g., upon UE appearing in a cell regardless of the secondary cells signal conditions) or based on L3 measurements 
· SCell addition and removal is a gNB-CU operation
· Carried out at CU which triggers SCell configuration at DU
· DU can either accept or reject the SCell configuration request
· Deconfiguration of a SCell (i.e. removal) can only be carried out by the gNB-CU (e.g., based on L3 measurement report conditions)
An issue with the above framework, is that the gNB-CU is not always able to correctly select and configure (i.e. add) the SCells that would provide the best throughput for a given UE. 

The main reason is that although the gNB-CU is aware of details on bandwidth of each of the cells in the gNB-DU as well as the UE capabilities (CA support, supported band combinations, and MIMO capabilities), the actual MIMO configuration for each cell at the gNB-DU is unknown to the gNB-CU. Therefore, this can result on the gNB-CU adding SCells for a UE which do not provide the best performance for the UE. Consider the following scenario.
Example

· UE capability
· Max 2 x CC
· Frequency combinations n1+n3, n3+n9, 
· MIMO capability 2x2 MIMO and 4x4 MIMO for any of the supported bands
· Bandwidth and MIMO configuration at the gNB-DU cells
· N1 (20MHz, 4x4)
· N3 (20MHz, 2x2)
· N9 (20MHz, 4x4)
· Timeflow of events
· UE appears in cell in N1, which is the serving cell/PCell 
· gNB-CU sets up UE Context and additionally configures measurements for the UE for bands N3 and N9 (as it knows these cells exist and that the UE supports them)
· UE reports L3 measurements for N3 and N9 toward gNB-CU
· Let us assume both L3 measurements for N3 and N9 are above required SCell activation threshold
Problem and proposed way forward

· gNB-CU decides to configure SCells. However, which SCell is the optimal one may not be properly determined at the gNB-CU given the available information, as both appear of equal throughput capacity (i.e. N3(20MHz) and N9(20MHz))
· However, if the gNB-CU additionally had knowledge of the network MIMO configuration for these cells, it can have a better deduction of what SCell will provide the best throughput capability for the UE. In other words, in addition to other aspects (e.g., good signal conditions and load at the gNB-DU cells), the MIMO configuration information can help deduce that the SCell with best throughput capability in the example above would be N9, and take it into account when adding SCells.
· One way to provide the MIMO configuration for each cell is via introducing a new IE within Served Cell Information IE, which can be signalled during F1 Setup or gNB-DU Configuration Update procedures.

Proposal 1: Signal over F1 the MIMO configuration for each cell from gNB-DU to gNB-CU within F1 Setup and gNB-DU Configuration Update procedures. 
3
Conclusions
Proposal 1: Signal over F1 the MIMO configuration for each cell from gNB-DU to gNB-CU within F1 Setup and gNB-DU Configuration Update procedures. 

Proposal 2: Introduce the changes proposed for F1 as described in the Annex.
TP for TS 38.473
9.3.1.10
Served Cell Information

This IE contains cell configuration information of a cell in the gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB 1 associated to the NR Cell Identity in the NR CGI IE
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.37
	Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.156
	Supported NPNs per PLMN.
	YES
	reject

	>Extended TAI Slice Support List
	O
	
	Extended Slice Support List

9.3.1.165
	Additional Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	reject

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.3.1.15
	
	-
	

	>>>UL Carrier List 
	O
	
	NR Carrier List

9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List

9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>>NR FreqInfo
	M
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.3.1.15
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	 YES
	ignore

	>>>TDD UL-DL Configuration Common NR
	O
	
	OCTET STRING
	The tdd-UL-DL-ConfigurationCommon as defined in TS 38.331 [8]
	YES
	ignore

	>>>Carrier List
	O
	
	NR Carrier List

9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code

9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.37
	Supported S-NSSAIs per PLMN or per SNPN. 
	-
	

	>>NPN Support Information
	O
	
	9.3.1.156
	Supported NPNs per PLMN.
	YES
	reject

	>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List

9.3.1.165
	Additional Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	reject

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR>
	
	This IE corresponds to the PLMN-IdentityInfoList IE and the NPN-IdentityInfoList IE (if available) in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE and NPN identities and associated information contained in the NPN-IdentityInfoList IE (if available) are included and provided in the same order as broadcast in SIB1.

NOTE: In case of NPN-only cell, the PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are not included.
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List

9.3.1.65
	Broadcast PLMN IDs in SIB1 associated to the NR Cell Identity IE
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List

9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code

9.3.1.57
	
	-
	

	>Configured TAC Indication
	O
	
	9.3.1.87a
	NOTE: This IE is associated with the 5GS TAC in the Broadcast PLMN Identity Info List IE
	YES
	ignore

	>NPN Broadcast Information
	O
	
	9.3.1.157
	If this IE is included the content of the PLMN Identity List IE and Extended PLMN Identity List IE if present in the Broadcast PLMN Identity Info List IE is ignored.
	YES
	reject

	Configured TAC Indication
	O
	
	9.3.1.87a
	NOTE: This IE is associated with the 5GS TAC on top-level of the Served Cell Information IE
	YES
	ignore

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	ignore

	IAB Info IAB-DU
	O
	
	9.3.1.106
	
	YES
	ignore

	SSB Positions In Burst 
	O
	
	9.3.1.138
	
	YES
	ignore

	NR PRACH Configuration
	O
	
	9.3.1.139
	
	YES
	ignore

	SFN Offset
	O
	
	9.3.1.208
	
	YES
	ignore

	NPN Broadcast Information
	O
	
	9.3.1.157
	
	YES
	reject

	MIMO Configuration
	O
	
	
	This IE is used to convey the number of MIMO layers configured at the cell
	YES
	ignore

	> DL MIMO Layers
	O
	
	ENUMERATED (twoLayers, fourLayers, eightLayers, ...)
	
	
	

	> UL MIMO Layers
	O
	
	ENUMERATED (oneLayer, twoLayers, fourLayers, ...)
	
	
	


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR
	Maximum no. of PLMN Ids.broadcast in an NR cell. Value is 12.



