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1 Background
In RAN2#81bis there has been discussion on the MIMO support for Multiflow in different bands [1]. In this contribution this UE capability is discussed further and a proposal for clarification is discussed. 
2 Discussion
2.1 Multiflow with MIMO capability signaling
The support of Multiflow with MIMO (single-stream, dual-stream) in a single band is signalled separately for support of Multiflow with MIMO in different bands. 

The support of Multiflow with MIMO in a single band is signalled in the IE "UE radio access capability extension"(section 10.3.3.42a), where the UE indicates which frequency bands it supports Multiflow with MIMO. The UE may indicate support for Multiflow with MIMO per band in the IE "Multiflow per band capability" (section 10.3.3.21bb) with the optional IE "MIMO support" (single-stream, dual-stream). In TS 25.306 it is clarified with a NOTE for "Support for Multiflow and MIMO" that if the UE supports single-stream MIMO in one band, it supports single-stream MIMO in all the bands it supports Multiflow. The UE may support dual-stream MIMO in some of the bands it supports Multiflow. 
The support for Multiflow in different bands is signalled in the IE "UE radio access capability" (section 10.3.3.42), where the list of band combinations is included. Per band combination the UE may indicate support for Multiflow (number of cells and number of frequencies):
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	…
	…
	
	…
	…
	…

	Radio Access Capability Band Combination List
	CV-not_iRAT_HoInfo
	1 to 16
	
	The absence of this IE indicates that the UE does not support Dual Band Operation. 
	REL-9

	>Band Combination 
	MP
	
	Integer(1..256)
	The integer value n indicates that the nth DB-DC Configuration (A,B) in table 5.0AA in [21] is supported by the UE.
	REL-9

	>Supported Multiflow Combination
	OP
	
	
	Presence of this IE indicates that UE supports Multiflow for this band combination.
	REL-11

	>>Number of cells in band A
	MP
	
	Integer(2..6)
	Total number of cells in band A that can be configured to a UE as a part of Multiflow configuration. In this version of the specification, the maximum value is 2.
	REL-11

	>>Number of frequencies in band A
	MP
	
	Integer(1..3)
	Total number of frequencies in band A, across which the Multiflow can be configured. In this version of the specification, the maximum value is 1.
	REL-11

	>>Number of cells in band B
	MP
	
	Integer(2..6)
	Total number of cells in band B that can be configured to a UE as a part of Multiflow configuration. In this version of the specification, the maximum value is 2.
	REL-11

	>>Number of frequencies in band B
	MP
	
	Integer(1..3)
	Total number of frequencies in band B, across which the Multiflow can be configured. In this version of the specification, the maximum value is 1.
	REL-11

	...
	…
	
	…
	…
	…

	Multiflow capability
	CV-not_iRAT_HoInfo
	
	UE Multiflow capability 10.3.3.21ba
	
	REL-11

	...
	…
	
	…
	…
	…


Then in the IE "Multiflow capability" the UE may optionally include "Support for Multiflow with MIMO operations in different bands" (single-stream, dual-stream) and "Longer HARQ processing time" (Boolean). The "Support for Multiflow with MIMO operations in different bands" is thus signalled per UE (and not per band combination). 
2.2 Proposal for clarification
Given that the UE may signal Multiflow with dual-stream MIMO per band, it should be clarified what "Support for Multiflow with MIMO operation in different bands", that is signalled per UE, means. Below a clarification is proposed, considering the possible combinations, and the signalled value in "Support for Multiflow with MIMO operation in different bands":  
· Single band Multiflow + MIMO support signalled in "UE radio access capability extension":

· Band A: Multiflow + single-stream MIMO

· Band B: Multiflow + single-stream MIMO

· Band C: Multiflow + dual-stream MIMO

· Band D: Multiflow + dual-stream MIMO

· Band E: No Multiflow support in this band

· Multiflow + MIMO in different bands support signalled in "UE radio access capability":

· Support for Multiflow with MIMO operation in different bands: Absent
· Band combination A-B: Multiflow without MIMO

· Band combination A-C: Multiflow without MIMO

· Band combination A-E: No Multiflow

· Band combination C-D: Multiflow without MIMO

· Band combination C-E: No Multiflow

· Multiflow + MIMO in different bands support signalled in "UE radio access capability":

· Support for Multiflow with MIMO operation in different bands: Single-stream
· Band combination A-B: Multiflow +single-stream MIMO

· Band combination A-C: Multiflow +single-stream MIMO

· Band combination A-E: No Multiflow

· Band combination C-D: Multiflow +single-stream MIMO

· Band combination C-E: No Multiflow

· Multiflow + MIMO in different bands support signalled in "UE radio access capability":

· Support for Multiflow with MIMO operation in different bands: Dual-stream
· Band combination A-B: Multiflow +single-stream MIMO

· Band combination A-C: Multiflow +single-stream MIMO

· Band combination A-E: No Multiflow

· Band combination C-D: Multiflow +dual-stream MIMO

· Band combination C-E: No Multiflow

Thus dual-stream MIMO with Multiflow is supported in band combination <X, Y>, only when dual-stream MIMO with Multiflow is supported in band X and dual-stream MIMO with Multiflow is supported in Band Y. Single-stream MIMO with Multiflow is supported in band combination <X, Y> when at least single-stream MIMO is supported in band X and band Y. This implies the following of the signalled value in IE "Support for Multiflow with MIMO operation in different bands":

Proposal 1: If IE "Support for Multiflow with MIMO operation in different bands" is absent: the UE does not support Multiflow with MIMO in any of the band combinations where it supports Multiflow

Proposal 2 If IE "Support for Multiflow with MIMO operation in different bands" is set to "single-stream MIMO": the UE supports Multiflow single-stream MIMO in all the band combinations where it supports Multiflow. 
Proposal 3: If IE "Support for Multiflow with MIMO operation in different bands" is set to "dual-stream MIMO": the UE supports Multiflow with dual-stream MIMO in those band combinations where it support Multiflow, where it has indicated support for dual-stream MIMO in both bands of the band combination. Otherwise the UE supports single-stream MIMO in the band combinations where it supports Multiflow. 
If proposals 1, 2 and 3 are agreeable in RAN2, it is proposed to capture this in a NOTE in 25.306 (similar as was done for the Multiflow with MIMO in single band scenario). 

3 Summary

RAN2 is kindly requested to discuss support for Multiflow with MIMO operation in different bands:
Proposal 1: If IE "Support for Multiflow with MIMO operation in different bands" is absent: the UE does not support Multiflow with MIMO in any of the band combinations where it supports Multiflow

Proposal 2 If IE "Support for Multiflow with MIMO operation in different bands" is set to "single-stream MIMO": the UE supports Multiflow single-stream MIMO in all the band combinations where it supports Multiflow. 

Proposal 3: If IE "Support for Multiflow with MIMO operation in different bands" is set to "dual-stream MIMO": the UE supports Multiflow with dual-stream MIMO in those band combinations where it support Multiflow, where it has indicated support for dual-stream MIMO in both bands of the band combination. Otherwise the UE supports single-stream MIMO in the band combinations where it supports Multiflow. 
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