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1
Introduction
For Rel-11, RAN2 is identifying the new Rel-11 LTE features, their dependency on earlier features, and is starting to debate which features will need a capability (optional). This effort has happened for every release and has always consumed many valuable hours in the working groups, especially in RAN2 and RAN1.

This time around, RAN1/RAN2 will also discuss whether these features will be introduced in the same timeline or with different timelines between LTE FDD and LTE TDD. This effort happened recently retroactively for all releases, and has consumed even more time than the basic capability discussions.
This paper attempts to provide a historical perspective on these discussions, and proposes guidelines for making faster, reliable progress.
2
Background
When LTE was introduced, 3GPP had to define a core set of common features and signalling that all UEs and all networks had to implement in order to have a basic understanding of whether a certain UE and a certain network are capable of inter-working. Examples are the SIB transmission/reception and the necessary RF knowledge from RAN4 to allow UEs to discover LTE systems and figure out whether the UE can request service.
Beyond that set, a core set of mandatory features is defined to provide a minimum service. For example, identification, authentication and physical layer channels for categories 1-5 were defined. All UEs and network vendors shall implement all (or sometimes a subset) of this set.
Additionally, another set of features is deemed very important for the survival and growth of the ecosystem. These features were labelled mandatory, but they are allowed to be phased in, either by virtue signalling (FGIs) or via the standardization process (different releases).
In parallel, optional features got introduced that built on the mandatory features above. These features have their explicit capability signalling.
3
On the optionality of features
Rel-11 will be the fifth release of LTE, and we believe that the features necessary for the survival of the LTE ecosystem have already been defined, and that Rel-11 introduces enhancements and features that can contribute further growth of LTE. To us it is more important that the core specification enables having tailored system configurations including UE feature support to the market and industry demands to come. We may still introduce mandatory features in Rel-11 and later, however, the bar has to be set very high.

We propose that a Rel-11 and later LTE feature should be optional, unless all companies agree to make it mandatory.
4
On the FDD/TDD split

The previous FDD/TDD split discussions have taken many hours and efforts by many companies. Despite of all of those wasted hours, we have yet to agree on the required FDD/TDD split for Rel-10 as the IOT opportunities and market evolution are deemed not clear.

How are we going to decide on the split for Rel-11, if we can't close the Rel-10 discussion? In some cases, there are technical reasons where a split is needed or not needed. In other cases, the decision is not clear for similar reasons as for Rel-10 a year ago.

It is important to note that there is little cost in splitting a feature for FDD/TDD that shouldn't have been split. If the feature is finally introduced in parallel for both modes, the additional cost is wasted signalling.  
However, there is a high cost if we don't split a feature that should have been split. The cost is delayed introduction of the feature in some markets that use one of the two modes. In the past, we have had to introduce capabilities for older releases, in order to fix such situations.
We propose that for Rel-11 and later LTE features:

- If the feature is related to the physical layer operation, the feature should have different FDD and TDD capabilities/FGIs, unless all companies agree to have one unified capability/FGI,
- If the feature is related to the RLC layer and above, the feature should have a unified FDD/TDD capability/FGI, unless all companies agree to have a split set of capabilities/FGIs, with the following exception,

- If the feature is related to inter-RAT operation, the feature should have different FDD and TDD capabilities or FGIs (for both the source and target RATs), unless all companies agree to unify some or all of the capabilities/FGIs.
5
Qualcomm's position on the RAN2 related features

This table summarizes Qualcomm's position on the RAN2 related features:
	WI
	#
	Feature group
	Qualcomm's opinion on the feature optionality
	Qualcomm's opinion on the FDD/TDD split

	1. CA enhancements
	1-1
	Multiple TA
	Optional, signalled per band combination.
	N/A, already per band combination.

	
	1-4
	PDCP SN extension
	Optional, common to all categories.
	Common for FDD/TDD.

	2. eDDA
	2-1
	Power preference indication
	Optional as agreed.
	Common for FDD/TDD.

	3. MBMS SC
	3-1
	Service continuity
	Optional, without UE capability/FGI.
	N/A

	4. NW based positioning
	4-1
	Network support for NBSP
	N/A
	N/A

	6. IDC
	6-1
	FDM and TDM based solutions
	Optional by the virtue of being UE initiated. 
	If the network uses the DRX solution only when the UE sends a request on the operating frequency (no carryover between frequencies), then we agree to have a common FDD/TDD capability, and there is no need for further signalling.

	
	6-2
	[FFS] Autonomous denial
	Optional.
With a preference to merge with 6-1. 
	Common for FDD/TDD.

	8. RAN overload control for MTC
	8-1
	Extended Access Barring
	Mandatory for UEs performing access subject to EAB.
	N/A

	9. eMDT
	9-1
	Scheduled IP thoughput/ Data volume measurement
	N/A
	N/A

	
	9-2
	Accessibility measurement
	Optional
(No capability signalling is required.)
	Common for FDD/TDD.

	
	9-3
	Enhanced location information
	Optional
	Common for FDD/TDD.

	
	9-4
	Event triggers for Immediate MDT
	Mandatory for all Rel-11 UEs.

UE may still not support reporting of the detailed location information using the Rel-10 capabilities (standaloneGNSS-Location).
	Common for FDD/TDD.

	
	9-5
	Enhanced collection of UL measurement
	N/A
	N/A

	 
	12-3
	vSRVCC
	Optional
(No AS capability signalling is required)
	Common for FDD/TDD.

	
	12-4
	Enhancement towards RLF report
	Optional, without UE capability/FGI.
	N/A


6
Conclusion 
We have articulated many reasons why the capability discussions should be streamlined, and we propose that: 
Proposal 1: Going forward, RAN2 should not spend an excessive amount of time discussing whether features are mandatory or optional, or discussing whether the related FGI/capability should be split for FDD and TDD.
Proposal 2: An LTE Rel-11 and later feature should be optional, unless all companies agree to make it mandatory.

Proposal 3: An LTE Rel-11 and later feature related to the physical layer operation, should have different FDD and TDD capabilities/FGIs, unless all companies agree to have one unified capability/FGI.
Proposal 4: An LTE Rel-11 and later feature related to the RLC layer and above, should have a unified FDD/TDD capability/FGI, unless all companies agree to have a split set of capabilities/FGIs, with the following exception,

Proposal 4a: An LTE Rel-11 related to inter-RAT or inter-mode operation, should have different FDD and TDD capabilities or FGIs (split with regard the source and the target as applicable), unless all companies agree to unify some or all of these feature flavours.
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