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Alternative EFTA multislot classes and multislot capabilities applicability for EFTA
1 Introduction

A number of restrictions and inconsistencies related to the usage of the alternative EFTA multislot classes and associated multislot capabilities are identified in [3] (GERAN #51). The present discussion paper provides further details and recommends associated ways forward.
2 Limitations identified and recommended ways forward
2.1 Usage of alternative EFTA multislot classes for extending uplink capabilities

An EFTA capable mobile device may signal an alternative EFTA multislot class for indicating the support of a higher number (up to 8) of downlink and / or uplink timeslots.

The possibility to indicate support of more downlink slots than the maximum natively allowed by high multislot classes (30-45) carries significant benefits since EFTA-capable devices may receive data on these extra slots whenever there are no uplink blocks to transmit.

On the other hand, increasing the uplink capabilities does not show such benefits, and the use of this option is anyway constrained and may not be possible. This is illustrated below.
1) Tx=8 timeslots uplink capability (multislot class 29)
Uplink configurations of 7 or 8 timeslots would have been supported with a fixed allocation scheme (removed from Rel-5 onwards specifications) in half duplex mode, but are not supported with (Extended) Dynamic Allocation, as transmitting on 7 or 8 uplink slots would prevent monitoring of the USF in the same radio block period.

The use of multislot class 29 as an alternative EFTA multislot class is therefore not practical as high uplink configurations (u=7, u=8) could not be used.
2) Tx=6 timeslots uplink capability (multislot classes 23 and 28)
It should be noted that a mobile station of multislot class 23 or 28 operated in (Extended) Dynamic Allocation mode only supports multislot configurations of up to 4 uplink slots - see TS 45.002 Table 6.4.2.2.1 (higher uplink configurations would have been allowed only with Fixed Allocation for these multislot classes as for multislot class 29).

Supporting configurations using 6 uplink slots requires the support of both Shifted USF and timing advance offset (to) mechanisms, which are two basic properties of multislot class 45. There is therefore no obvious need for signalling multislot class 23 or 28 as an alternative EFTA multislot class compared with merely indicating the support of multislot class 45.
In addition, having "hybrid" mobile stations, which would support certain mechanisms only in EFTA mode, would require extra specification, design and testing efforts, which is not felt justified.
3) Tx=5 timeslots uplink capability

Capability supported by none of multislot classes 19-29 - see section 2.2.

4) Tx=2-4 timeslots uplink capability (multislot classes 19-22 and 24-27)

These are basic capabilities already available with high multislot classes. The use of multislot classes 19-22 and 24-27 as alternative EFTA multislot classes for increasing the uplink capability of a mobile station is therefore not felt needed.
Recommended way forward: Proposal 1

Proposal 1: No Tx capability is associated with the alternative EFTA multislot class (the native Tx capability of the signalled multislot class would apply, regardless of whether an alternative EFTA multislot class is indicated or not).

2.2 Non support of Tx=5 capability with alternative EFTA multislot classes 19-29
High multislot classes 34, 39 and 44 have the native capability of supporting Tx=5 uplink slots, which is not a capability available with any of multislot classes 19-29 (the only supported values are Tx= 2, 3, 4, 6 and 8 - 3GPP 45.002 Table B.1).
For this reason, a mobile station of multislot class 34, 39 or 44 supporting an increased downlink capability for EFTA (e.g. Rx=8) would have to signal an alternative EFTA multislot class with a restricted uplink capability, typically Tx=4 (assuming the device is not capable of transmitting on up to Tx=6 timeslots) compared to its native capability Tx=5.

This restriction significantly limits the support of EFTA for the considered multislot classes.

Recommended way forward: Proposal 1

(See section 2.1)

2.3 Non support of Rx=7 capability with alternative EFTA multislot classes 19-29
As indicated above, one essential property of signalling an alternative EFTA multislot class is the support of a higher number of downlink timeslots. Multislot classes 19-29 support a capability of either Rx=6 or Rx=8 downlink timeslots.

None of the alternative EFTA multislot classes 19-29 support Rx=7.

This represents a significant and inappropriate restriction for the EFTA feature as devices that would be capable of supporting multislot configurations of up to d=7 downlink slots in EFTA mode, currently have to restrict their signalled capability to Rx=6 downlink slots.
Recommended way forward: Proposal 2
Proposal 2: A "Rx=7" capability is introduced in addition to the already specified "Rx=6" and "Rx=8" capabilities.

2.4 Applicability of switching times / Sum for EFTA
One shortfall in the current definition of the switching times for EFTA comes from the "static" inheritance of the switching times values limiting the usage of enhanced alternative capabilities.

This is the case for multislot classes 40-45 with an alternative capability of Rx=8 (e.g. multislot classes 24-28). It is specified (TS 45.002 sub-clause B.5) that Tra of the signalled multislot class (i.e. Tra=to) shall apply, which is not consistent with the support of multislot configurations d=8 (would only be allowed with Tra=0).

The applicability of switching time values should rather depend on the mode of operation in use, i.e.:

-
Tra=0/1 of the alternative multislot class should apply in radio block periods where the mobile station is effectively using an extended downlink configuration (d=7 or d=8) enabled by its alternative multislot class,

-
Tra=to of the signalled multislot class would apply in all other cases (d<=6), i.e. when the mobile station is using a multislot configuration basically supported by its signalled multislot class.
A similar observation can be made about the Sum parameter (see [3]), where the value defined for the signalled high multislot class applies as well for EFTA whenever the timeslots used by the mobile station are within a multislot configuration supported by the signalled multislot class. Otherwise (extended configuration enabled by the alternative class), Sum is not applicable (not defined for alternative EFTA multislot classes 19-29).
Recommended way forward: Proposal 3
Proposal 3: the applicable switching times and Sum parameters are inherited:

-
from the signalled (native) multislot class if the timeslots effectively in use by the mobile station in a given radio block period are within a multislot configuration basically supported by the signalled multislot class (d <= Rx(Sig) and u <= Tx(Sig))
-
from the alternative EFTA multislot class otherwise (e.g. Rx(Sig) < d <= Rx(Alt))
3 Recommended ways forward
It is proposed to remove the limitations reported in section 2 as follows:

Proposal 1: No Tx capability is associated with the alternative EFTA multislot class (the native Tx capability of the signalled multislot class would apply, regardless of whether an alternative EFTA multislot class is indicated or not).

Proposal 2: A "Rx=7" capability is introduced in addition to the already specified "Rx=6" and "Rx=8" capabilities.

Proposal 3: the applicable switching times and Sum parameters are inherited:

-
from the signalled (native) multislot class if the timeslots effectively in use by the mobile station in a given radio block period are within a multislot configuration basically supported by the signalled multislot class (d <= Rx(Sig) and u <= Tx(Sig))

-
from the alternative EFTA multislot class otherwise (e.g. Rx(Sig) < d <= Rx(Alt))
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