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1
Introduction
As the Rel-10 main feature design is complete, considerations should be given to designating certain features as mandatory or optional in order to help introducing signalling to support the optional feature implementations.  In this contribution we give our views on these aspects. 
2
Discussion
2.1
UE Categories
The UE categories are currently defined [1]. The UL category attributes are shown in Table 1.

Table 1: Uplink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes


The UE categories are combined with band dependent MIMO and CA capabilities to define the actual UE radio capabilities. This aspect will be handled by RAN4 and is not discussed in this contribution in detail. 
2.2
UE Capabilities

In this contribution, we will focus on the mandatory/optional selection of features defined by RAN1 as part of Rel-10.   

We propose the following principles for defining the UE capabilities:
Proposal:

Evaluate and categorize the Rel-10 MIMO features as the following:

· Feature Type I:  Features that, if implemented in a UE, benefit primarily the performance of the given UE.  If not implemented, the achievable link performance of the other UEs in the system are not directly impacted. 
· Consider designating these features optional
· Exceptions could be made (i.e. a Type I feature could be mandated) if the feature is part of a larger feature that is already optional
· Feature Type II:  Features that, if implemented in a UE, benefit the performance of both the given UE and other UEs.  If not implemented in a given UE, the achievable link performance of the other UEs in the system are directly impacted because, for example, the capability of the eUTRAN to support the feature is also compromised.   

· Consider designating these features mandatory if both the following hold
· A) The performance benefit the feature brings is significant

· B) The feature will be available in early Rel-10 eNB implementations so that IOT will be possible

Obviously, the above categorization requires some discretion as the performance of all UEs in a system is always inter-connected in a resource limited system run under fairness constraints.  A feature should be categorized as Type II only if the impact on other UEs is non-trivial.  
2.2.1
UE Capability description

In Table 2 below, we give a proposal for UE capability designation.
Table 2: Proposed capability designation for Rel-10 MIMO features
	Feature/Sub-feature
	Feature Type (see Section 2.2)
	Likelihood of early eNB implementation
	Mandatory / Optional   / Not allowed
	Capability signalling needed
	Note

	UL MIMO – general

	UL MIMO capability for new UE categories
	N/A
	N/A
	N/A
	Yes
	UL MIMO capability means max number of supported layers. Capability classes will be defined by RAN4 in a band specific manner. 

	UL MIMO, other than UE category

	For UEs not supporting UL MIMO, support of DCI format 4
	N/A
	N/A
	Not allowed
	No
	All features that the Rel-10 non-MIMO UE may support can be already controlled by using DCI format 0/0A

	For UEs supporting UL MIMO, relative Tx phase continuity
	I
	High
	Optional
	Yes
	Means that the UE is capable of maintaining a stable relative phase between antenna ports across subframes. 
Note that support does *not* mean phase calibrated antenna ports, only that the (possibly random) phase remains stable sufficiently long enough for the eNB to use TPMI in the grants based on UL measurements.    

	For UEs supporting UL MIMO, autonomous Tx phase calibration
	N/A
	N/A
	Optional
	No
	Not required

	For UEs supporting UL MIMO, support of every SRS port configuration
	I
	High
	Mandatory
	No
	Needed for efficient switching of UL transmission modes. Although this is a type I capability, the support of UL MIMO is already optional

	For UEs supporting UL MIMO, support of SORTD for PUCCH Format 3
	I
	High
	Mandatory
	No
	Subject of current RAN1 discussion

	For every UE, support of aperiodic SRS
	I
	Low
	Optional
	Yes
	 Non-essential feature

	For every UE, support of DM-RS OCC
	II
	Low
	Optional
	Yes
	Should depend primarily on early support in eNB; could convert to mandatory if infra support is ascertained

	For every UE, support of UE-specific disabling of SGH
	II
	Low
	Optional
	Yes
	Should depend primarily on early support in eNB; could convert to mandatory if infra support is ascertained

	For every UE, support of clustered PUSCH
	N/A
	N/A
	N/A
	N/A
	Should be decided but not MIMO related

	For every UE, support of simultaneous PUSCH + PUCCH
	N/A
	N/A
	N/A
	N/A
	Should be decided but not MIMO related


3
Conclusions 

In this contribution, we have provided our views on the optionality of UL MIMO features introduced in Rel-10. 
The proposal is summarized in Table 3 below. 

Table 3: Proposed capability designation for Rel-10 UL MIMO features
	Feature/Sub-feature
	Mandatory / Optional / Not allowed
	Capability signalling needed

	For UEs not supporting UL MIMO, support of DCI format 4
	Not allowed
	No

	For UEs supporting UL MIMO, relative Tx phase continuity
	Optional
	Yes

	For UEs supporting UL MIMO, autonomous Tx phase calibration
	Optional
	No

	For UEs supporting UL MIMO, support of every SRS port configuration
	Mandatory
	No

	For UEs supporting UL MIMO, support of SORTD for PUCCH Format 3
	Mandatory
	No

	For every UE, support of aperiodic SRS
	Optional
	Yes

	For every UE, support of DM-RS OCC
	Optional
	Yes

	For every UE, support of UE-specific disabling of SGH
	Optional
	Yes
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