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MS E-UTRA Capabilities

1. Introduction

This contribution is an update of G2-090077 [1] which proposes the definition of default and optional mobility-related capabilties for GERAN mobile stations supporting E-UTRAN. These capabilities are introduced below as a function of the RR mode. 
The rationale behind this proposal is the expected “higher priority” for mobility towards E-UTRAN in idle mode vs. connected mode, and a corresponding need to define separate capabilities in connected mode. In addition, it should be noted that the definition of priority-based reselection and per-subscriber dedicated priorities applicable to MS autonomous cell reselection allows a greater control by the network, in particular in (packet) idle mode. 
2. Background

As a guideline for the proposal is the approval at RAN#42 of RP-081131 [2] which recommends RP-081089 [3] for the definition of UE capability signaling. RP-081089 defines “Group 9 Low Priority GERAN to E-UTRA state transitions” as follows:

· GERAN GSM_Connected
 to E-UTRA RRC_CONNECTED state transition
· GERAN Packet transfer mode to E-UTRA RRC_CONNECTED state transition

· GERAN Packet transfer mode to E-UTRA RRC_IDLE state transition
It should be noted that the first transition is not possible as per Rel-8 specifications (i.e. CS to PS handover as SRVCC is unidirectional, in the direction PS to CS). The second transition corresponds to PS Handover, and the third transition to cell reselection in packet transfer mode.
3. Proposal

3.1 (Packet) Idle Mode
3.1.1 Default capabilities

The following capabilities shall be supported in (packet) idle mode by a GERAN MS supporting E-UTRAN:

· E-UTRAN NCell Measurements; and
· MS autonomous cell reselection to E-UTRAN (NC0-like); and
· Redirection i.e. to abide as per “Cell Selection Indicator after release of all TCHs and SDCCH” if received in Channel Release while in dedicated mode / dual transfer mode when the MS supports CS services.
Note that it is hereby proposed that NC1-like and NC2-like re-selection (defined today for ready state only) would not be defined as default/optional capabilities for E-UTRAN interworking in (packet) idle mode for they are not seen useful due in part to the introduction of priority-based reselection and dedicated priorities. It should also be noted that in packet idle mode NC1 is not used today and NC2 is generally disabled e.g. from packet transfer mode ordering NC0 or by the network setting NC_REPORTING_PERIOD_I parameter to a greater value than the GMM ready timer value. 

However if NC1/NC2 are supported in packet transfer mode (see §3.2.2), then NC1/NC2 would be supported in packet idle mode (ready state).

3.1.2 Optional capabilities

No optional capabilities pertaining to GERAN/E-UTRAN mobility in (packet) idle mode have been identified that need to be signaled.

3.2 Packet Transfer Mode

3.2.1 Default capabilities

No default capabilities pertaining to GERAN/E-UTRAN mobility in packet transfer mode have been identified. This means that by default a GERAN MS supporting E-UTRAN does not support any mechanism for interworking with E-UTRAN in packet transfer mode i.e. interworking with E-UTRAN in packet transfer mode is optional.
3.2.2 Optional capabilities

The following capabilities have been identified and are incremental (i.e. the support of a capability bullet in the bulleted list below implies the support of the preceding capabilities in that list):

· E-UTRAN NCell measurements; MS autonomous cell reselection to E-UTRAN (NC0-like)

· CCN towards E-UTRAN; MS autonomous cell reselection to E-UTRAN with measurement reporting (NC1-like); Network-controlled cell reselection to E-UTRAN (NC2-like)

· PS Handover (Note that this separate capability is already agreed)
3.3 Dedicated Mode, Dual-Transfer Mode

3.3.1 Default capabilities

The following capability shall be supported by a GERAN MS supporting E-UTRAN (and CS services in GERAN):

· Redirection i.e. to abide as per “Cell Selection Indicator after release of all TCHs and SDCCH” if received in Channel Release while in dedicated mode / dual transfer mode – see (packet) idle mode

3.3.2 Optional capabilities

The following capabilities have been identified:

· E-UTRAN NCell measurements; E-UTRAN NCell measurements reporting

If a mobile station supports DTM these capabilities shall be consistent in dedicated mode and in dual-transfer mode.

3.4 Coding

No specific coding is needed to indicate the support of default capabilities. The E-UTRAN capability indicator defined in 3GPP TS 24.008 is sufficient and if set indicates the default capabilities proposed above are supported.

The optional capabilities (§§3.2.2 and 3.3.2), however, need to be indicated separately conditionally to the support of E-UTRAN.
Note in the description below that the capabilities for dedicated mode would be added to CM3 IE only, and those for packet transfer mode to MS RAC IE only.
-- Capabilities in dedicated mode and, if the MS supports DTM, in DTM
-- ‘0’ indicates capability not supported. ‘1’ indicates capability supported
{ 0 | 1
-- E-UTRAN NCell Measurements and Reporting supported }
-- Capabilities in packet transfer mode

-- ‘0’ indicates capability not supported. ‘1’ indicates capability supported
{ 0 | 1

-- E-UTRAN NCell Measurements supported; and






-- MS autonomous cell reselection to E-UTRAN supported (NC0-like)

{ 0 | 1 
-- CCN towards E-UTRAN supported; and






-- E-UTRAN NCell Measurement reporting supported; and

 




-- Network controlled cell reselection to E-UTRAN supported


{ 0 | 1 
-- PS Handover to E-UTRAN supported } } }

It should be possible to allow extension of the coding above for future releases (Rel-9+)
4. Clarifications
The proposal above raises the question of the mobile station’s behaviour if ordered into a NC mode in GERAN which is not supported towards E-UTRAN, e.g. the MS is ordered into NC2 but it supports only NC0 towards E-UTRAN.

It is the authors’ understanding that the ordered NC mode shall always apply. Hence in the example above, if an MS ordered into NC2 mode supports only NC0 towards E-UTRAN, it shall not perform autonomous reselection to E-UTRAN and will not report E-UTRAN Neighbouring cell measurements.
5. Conclusions

It is proposed that the capabilities identified above be reflected as appropriate in 3GPP TS 24.008; a draft CR is available in [4]. The description of GERAN/E-UTRAN interworking in 3GPP TS 44.018 and 44.060 will be updated accordingly.
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