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Introduction

In this document we summarise the various contributions on Rel-8 feature dependency. A reasoning and proposal for the UE capabilities is also given.
Company positions
The table below summarises the company positions as seen from the various contributions available on the topic of UE capability.
	
	Motorola
	Qualcomm
	Infineon
	Ericsson

	HS-DSCH Enhanced Serving Cell Change
	Optional
	Mandatory
	Optional
	?

	E-DCH in CELL_FACH
	Optional
	Optional
	Mandatory
	?

	Enhanced UE DRX
	?
	Optional
	Optional
	?

	Improved L2 Uplink
	?
	Optional
	Mandatory
	?

	CS voice over HSPA
	Optional
	Optional
	Optional
	Optional

	MIMO+64QAM
	Optional
	Optional
	Optional
	Optional

	Dual Cell HSPA
	Optional
	Optional
	Optional
	Optional

	TEI8 (Cat B)
	Mandatory
	?
	?
	?

	UTRA-LTE Reselection
	?
	?
	?
	?

	VoIP -> CS
	?
	Optional
	?
	?

	Enhanced UTRA Home Node B Mobility
	?
	Optional
	?
	?


Table 1 - Company position summary on UE Capabilities
UE Capability/Maturity Rationale Recap
Throughout the development of UMTS releases, experience has shown that not providing a way to signal either UE capability or maturity has some severe drawbacks. Namely, it increases risk for feature deployment since there could be a rather large UE population with several untested features in the market. This is a problem for UE vendors due to the risk of having UEs in the market place without sufficient IOT for certain features. It is also a problem for operators to whom the later deployment of certain features would be desirable, but difficult/impossible due to the existing UE population with unknown reaction to the deployment of such features.
In Rel-7 this issue was extensively debated and the reasoning can be seen in further detail in [5] and [6]. This reasoning was shared by a vast number of companies and it lead to the RAN decision not to mandate the UE support for each main Rel-7 feature.
We note that despite different company positions, the discussion in RAN2 should be focused on providing the RAN plenary with the technical background for any decisions on this topic.

In order to allow RAN Plenary discussion/decision on which features should have an associated capability and maturity signalling bit, RAN2 should be able to provide the RAN with the following information:

1. Feature dependency

2. Technically endorsed CRs with relevant signalling for the Rel-8 features
Feature Dependency and Required Signalling
In this section we give an overview on the reasoning for each feature dependency and in which messages a UE capability would be required.

HS-DSCH Enhanced Serving Cell Change
Dependency: This feature was designed for very specific deployment scenarios (Urban Canyon/Manhattan) where it improves the HS-DSCH serving cell change reliability, when F-DPCH (or eF-DPCH) is used. Therefore, there is a dependency on the configuration/support of E-DCH, HS-DSCH and F-DPCH.
Signalling required: Although the feature is designed such that the system could in theory work without any knowledge from the RNC (NB: this would mean that all Rel-8 UEs are required to handle the signalling of target cell resource pre-allocation), it would be beneficial for the RNC to save on resource pre-allocation if the UE is not able to use it.

The serving cell changes are done after the setup of the RRC connection and therefore the UE capability would only be required in the RRC CONNECTION SETUP COMPLETE, UE CAPABILITY INFORMATION messages.
E-DCH in CELL_FACH

Dependency: This feature requires the support of E-DCH. F-DPCH is required for operation during E-DCH resource allocation. HS-DSCH is also required mainly due to the expected deployment scenarios and the possible configuration of HS-DPCCH for use during E-DCH resource allocation. Due to the headers used in the E-DCH TrBLKs, the support of MAC-i/is is also required.

Therefore, there is a dependency on the configuration/support of: E-DCH, HS-DSCH in CELL_FACH, F-DPCH and Improved L2 Uplink.

Signalling required: As discussed during the current RAN2 meeting, it would be beneficial to include one bit in the RRC CONNECTION REQUEST and the normal capability contains (RRC CONNECTION SETUP COMPLETE).

Furthermore, to avoid problems with Iur interface, the UE should signal the feature also in the CELL UPDATE message. The signalling bit would be required in the RRC CONNECTION REQUEST, in RRC CONNECTION SETUP COMPLETE, UE CAPABILITY INFORMATION UDPATE and CELL UPDATE messages.
Enhanced UE DRX

Dependency: The baseline for support of UE DRX in CELL_FACH is HS-DSCH reception (note: the feature is recognised in the specification as “HS-DSCH Discontinuous Reception in CELL_FACH state”).
Signalling required: Although, in principle the UTRAN is not aware when the UE is not receiving (maximisation of DRX gaps is a UE implementation issue), the UTRAN can benefit from information on whether the UE supports DRX or not.

The UE capability is only required after the connection is setup because during the connection setup, the UE will not be in DRX (not possible for CCCH signalling).

Therefore, a UE capability would be required in RRC CONNECTION SETUP COMPLETE, UE CAPABILITY INFORMATION UDPATE messages.
Improved L2 Uplink
Dependency: This feature is only dependent on the support of E-DCH because all headers are used with E-DCH (either CELL_DCH or CELL_FACH states).

Signalling required: The UTRAN benefits from knowing whether the UE supports MAC-i/is upon connection setup. This allows the L2 can be configured immediately on RRC Connection Setup and avoid extra reconfigurations and loss of data in subsequent MAC/RLC reconfigurations. Therefore, a UE capability would be required in the RRC CONNECTION REQUEST, UE CAPABILITY INFORMATION and INTER-RAT HANDOVER INFO messages.
CS voice over HSPA

Dependency: The study on this feature has already been concluded. We note that the support of MAC-ehs is currently defined in the specification although there is no actual technical reason why this should be the case.
Signalling required: a UE capability is already available in the standard.
MIMO+64QAM

Dependency: The study on this feature has already been concluded.
Signalling required: a UE capability is already available in the standard (HS-DSCH categories 19 and 20).
Dual Cell HSPA

Dependency: In order to allow operation with peak-rates comparable to MIMO, support of enhanced L2 Downlink is required. HS-DSCH and E-DCH support is also required. In order to avoid modifications to the UL DPCH format, the usage of F-DPCH is assumed and therefore F-DPCH support is also required.
Signalling required: The HS-DSCH categories are not known to the Node B in CELL_FACH state and also not known to the RNC prior to the completion of the RRC connection setup. It is assumed that DC-HSPA operation would follow along the same lines and therefore the relevant HS-DSCH categories would be signalled in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION UDPATE messages.
TEI8 (Cat B)

Dependency: Typically, there are some smaller features with have little dependency, except if they require HS-DSCH or E-DCH. Their applicability and impact is rather minor and therefore each one is not directly analysed.
Signalling required: The UE capability on such features is required on a case-by-case basis and therefore further analysis is not provided. Typically their support is based on the Access Stratum Release indication from the UE and the support of their feature dependencies (e.g. HS-DSCH, E-DCH, etc).
Absolute priority reselection
Dependency: The absolute priority reselection requires support of Rel-8 signalling but it is not dependent on any other features. The reselection mechanisms are not dependent on any other feature. 
Signalling required: The UTRAN would in principle require knowledge of UE capability for the dedicated priorities configuration. The alternative would be that all Rel-8 UEs are at least able to handle the relevant signalling (e.g. UE with immature IOT would ignore the parameters).
During the discussions this week, RAN2 has not agreed to have absolute priority information included in the RRC CONNECTION REQUEST message, therefore the signalling would be only required in the RRC CONNECTION SETUP COMPLETE message. A UE capability in UE CAPABILITY INFORMATION message would also be required.
E-UTRA
Dependency: The support of other RATs has no dependencies on UTRA, except the functionality for inter-working which depends on Rel-8 signalling support but no particular UTRA feature.
Signalling required: In general there is a need for the UE to signal whether it is able to support E-UTRA or not (similar to GERAN). Typically, there is one capability indicating the support of the RAT and then further support is required per the RAT frequency band (measurement capabilities). It’s worth noting that that the discussion with regards to support of the RAT is rather separate from UTRA capabilities, therefore it is not further analysed in the context of Rel-8 UTRA features. For information of the group we note that a contribution has been submitted where the E-UTRA capability is signalled as following:

· RAT capability and E-UTRA frequency band variant capability (as for GERAN)

· the signalling for the support of PS Handover (i.e. legacy RAT → E-UTRA direction only)
VoIP -> CS VCC (Rel-8)
Dependency: the work on this WI is not yet at the stage where it could be fully analysed. However, there is in principle only the dependency on the features that need to be supported with VoIP.
Signalling required: since mobility is only possible after the connection establishment, there is only the need for a UE capability in RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION UDPATE messages.
Enhanced UTRA Home Node B Mobility
Dependency: The work on this WI is not yet at the stage where it could be fully analysed. However, there is in principle no dependency on other features.
Signalling required: The enhanced UE mobility for UTRA Home Node B is an optimisation for Idle mode only (e.g. for UE power saving). The work assumes that UEs not supporting these enhancements are able to camp on Node Bs supporting these enhancements. We were unable to identify at this stage whether the UTRAN would benefit from knowing the UE capability. It’s also worth noting that the CN requires the information about UE capability of CSG concept support. However, this is out of the context of UTRAN.
Summary
The information provided above can be summarised in the tables shown below.

	
	HS-DSCH
	E-DCH
	F-DPCH/eF-DPCH
	Improved L2 UL
	HS-DSCH in CELL_FACH
	Improved L2 DL

	HS-DSCH Enhanced Serving Cell Change
	X
	X
	X
	
	
	

	E-DCH in CELL_FACH
	X
	X
	X
	X
	X
	X

	Enhanced UE DRX
	X
	
	
	
	X
	X

	Improved L2 Uplink
	X
	X
	
	
	
	

	Dual Cell HSPA
	X
	X
	X
	
	
	X

	TEI8 (Cat B)
	
	
	
	
	
	

	Absolute Priority Reselection
	
	
	
	
	
	

	VoIP -> CS
	
	
	
	
	
	

	UTRA Home Node B
	
	
	
	
	
	


Table 2 - Rel-8 Feature Dependency
	
	RRC CONNECTION SETUP
	RRC CONNECTION SETUP COMPLETE
	UE CAPABILITY INFORMATION
	INTER-RAT HANDOVER INFO
	CELL UPDATE
	RNC-RNC RELOCATION CONTAINER

	HS-DSCH Enhanced Serving Cell Change
	
	X
	X
	
	
	X

	E-DCH in CELL_FACH
	X
	X
	X
	
	X
	X

	Enhanced UE DRX
	
	X
	X
	
	
	X

	Improved L2 Uplink
	X
	
	X
	X
	
	X

	Dual Cell HSPA
	
	X
	X
	
	
	X

	TEI8 (Cat B)
	
	
	
	
	
	

	Absolute Priority Reselection
	?
	?
	?
	?
	
	?

	VoIP -> CS
	
	X
	X
	
	
	X

	UTRA Home Node B
	?
	?
	?
	?
	
	?


Table 3- UE Capability Signalling Requirements
The information in Table 2 and Table 3 is relevant for the plenary to decide on which features should be mandatory for the UE. We propose to send an LS to RAN, where:

1. RAN2 shows the feature dependency (basis for discussion is Table 2).

2. A set of technically endorsed CRs is included, where all the relevant signalling is included (basis for discussion is Table 3.
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