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1. Introduction
In this document we try to discuss which new RB mapping options should be defined when the EUDCH transport channel is added.

Special attention is paid to the case of a UE moving through a network which is partly upgraded to/supporting EUDCH transport. In such a scenario it is assumed that a high rate UL RB might frequently have to swap between using a DCH transport channel and using the EUDCH transport channel.

We will start by looking at the currently specified RB mapping handling for UL as well as DL.

2. Current situation
Note that allthough we discussion the UL and DL RB mapping option separately, they are always treated together: i.e. only when the UL and DL RB mapping are considered valid for a multiplexing option, that multiplexing option is selected.

2.1. Main FDD CELL_DCH related RB mapping options in UL
In the UL the situation in Rel-5 is “simple”. The only mapping option is:

a) DCH

· In this case a RB is mapped to a logical channel mapped to an UL DCH transport channel, indicated by a DCH transport channel identity, and optionally a logical channel identity.

2.2. Main FDD CELL_DCH related RB mapping options in DL

More interesting is the situation for the DL. Ignoring Rel99 DSCH related mappings, currently the UTRAN is able to configure the following mapping for a RB in the downlink:

a) DCH
· in this case a RB is mapped to a logical channel mapped to a DL DCH transport channel, indicated by a DCH transport channel identity, and optionally a logical channel identity.
b) HS-DSCH
· in this case, a RB is mapped to 1 a logical channel mapped to a HS-DSCH MAC-d flow, indicated by a DL HS-DSCH MAC-d flow identity, and optionally a logical channel identity.
c) DCH + HS-DSCH

· in this case, a RB is mapped to 1 logical channel mapped to both a DL DCH transport channel and a HS-DSCH MAC-d flow, indicated by a DL HS-DSCH MAC-d flow identity, a DCH transport channel identity and optionally a logical channel identity.
In the third option, the UE has to be able to receive PDU’s for the RB on both the DCH and HS-DSCH transport channel. As far as the UE is concerned, the UTRAN may in principle sent PDU’s completely random and in parallel over the 2 transport channels. However, in practice, due to the RLC operation when PDU’s are received out of sequence (e.g. data PDU <->data PDU, or control PDU <-> data PDU), it is assumed that a UTRAN will typically only use one or the other transport channel to transport PDU’s.
Which RB mapping option the UE will choose currently only depends on what DCH transport channels and MACd flows are configured. E.g. if all 3 mapping options are defined for a certain RB, the UE will choose option c) when both the corresponding DCH and MACd flow are configured, will choose option b) when only the corresponding MACd flow is configured, and will choose option a) when only the corresponding DCH transport channel if configured
.
When moving through a network partially supporting HS-DSCH, in which sometimes a HS-DSCH serving cell will be available in the active set and sometimes not, transport for a certain RB might frequently need to be moved from HS-DSCH (in cells where HS-DSCH is available) to DCH (in cells where HS-DSCH is not available) and vice versa.
We identified two efficient approaches w.r.t. how this frequent swapping between HS-DSCH and DCH can be handled by the UTRAN:
1) Alternative use of RB mapping options a) and b)

· in this approach, the UTRAN configured both RB mapping options a) and b)

· the UTRAN will toggle between HS-DSCH and DCH transport by configuring/removing the corresponding MAC-d flow: if the corresponding MACd flow is configured, the UE will use RB mapping option b). If the corresponding MACd flow is not configured, the UE will use RB mapping option a).

2) Use of RB mapping option c)
· The UTRAN configures only RB mapping option c), and will use the HS-DSCH mapping part when it has configured a serving HS-DSCH cell in the active set, otherwise the UTRAN will use the DCH mapping part.
3. RB mapping options for EUDCH
When considering EUDCH transport, the following points are worth noting:

1) It is assumed that parallel transmission on EUDCH and DCH is not intended. A mapping option allowing the UE to sent in parallel information on DCH and EUDCH does not seem required.

2) For scheduling purposes, the Node-B’s involved in the radio connection do not need to be aware of whether a RB is mapped to EUDCH or DCH. This because it is assumed that when the RB is mapped to EUDCH, the UE will indicate its buffer occupancy levels for the concerning RB on EUDCH, and therefore the Node-B’s will anyway schedule the UE.

From this one could conclude that a RB mapping option “DCH + EUDCH”, not intended for parallel usage, but intended to be used on EUDCH when EUDCH is available, and on DCH when EUDCH is not available, might be possible.

We identified several variants to handle the EUDCH related RB mapping.

3.1. Variant 1: UTRAN control by TrCH/RB configuration
In this type of approach, the UTRAN determines when a RB is to be mapped to DCH, or when it is to be mapped to EUDCH based on the transport channel or radio bearer mapping configuration:
Variant 1a:

· The UE is continuously configured with a DCH transport channel configuration and a EUDCH transport channel configuration;

· The UE is continuously configured with a RB mapping option  = (DCH);

· When the UE should use the EUDCH transport channel, the UE is also configured with a RB mapping option = (EUDCH);

· When there is a valid (DCH) and a valid (EUDCH) mapping option, the UE shall choose the (EUDCH) mapping option.

Variant 1b:

· The UE is continuously configured with a DCH transport channel configuration;

· The UE is continuously configured with a RB mapping option  = (DCH) and a RB mapping option = (EUDCH);

· When the UE should use the EUDCH transport channel, the UE is also configured with the EUDCH transport channel configuration;

· When there is a valid (DCH) and a valid (EUDCH) mapping option, the UE shall choose the (EUDCH) mapping option.

The UE will use EUDCH when:

· It has RB mapping option (EUDCH)

· it has been configured with an EUDCH transport channel configuration;

Benefits:

· UTRAN is in complete control;
Drawback:

· More signalling (adding/removing EUDCH mapping option or transport channel) in case of mobility: in addition to the active set update change, also the TrCh/RB configuration will have to be updated;
3.2. Variant 2: UTRAN control by RL configuration

In this type of approach, the UTRAN determines when a RB is to be mapped to DCH, or when it is to be mapped to EUDCH based on RL-specific information.

Variant 2:

· The UE is continuously configured with a RB mapping option  = (DCH + EUDCH): i.e. use EUDCH when available, otherwise use DCH.

· The UE is continuously configured with a DCH transport channel configuration and a EUDCH transport channel configuration.

· The UE is informed about a cell specific indicator related to whether the cell supports the EUDCH or not.

The UE will use EUDCH when:

· It has RB mapping option (DCH + EUDCH)

· It has been configured with an EUDCH transport channel configuration;

· There is at least one cell in the active set for which the UTRAN has indicated that it supports EUDCH (cell capability signalled to the UE by dedicated signalling);

This means e.g.:

· When a first cell moves in the active set which supports EUDCH, the UE shall start to use the EUDCH;

· When the last cell that supports EUDCH is removed from the active set, the UE should switch to DCH;

Benefits:

· UTRAN is in complete control;

· In cases of mobility, when the UE is informed with an active set updates about RL’s to be added/removed, no additional signalling is needed;
Drawbacks:

· If the cell supporting EUDCH is only a very weak cell in the active set, still the UE will use EUDCH. This might result in inefficient EUDCH usage ?

3.2. Variant 3: UE control

Instead of having the UTRAN strictly in control of when the UE is using the DCH or the EUDCH, we could also envisage solutions in which the UE determines whether it has to use DCH or EUDCH based on control parameters configured by the UTRAN. 

As an example of this type of RB mapping control, we could modify variant 2 by adding some “quality control”: e.g. the RL’s that support EUDCH need to have a certain quality before the UE can start to use the  EUDCH RB mapping option.
The UE will use EUDCH when:

· the UE detects sufficient quality on the “EUDCH RL’s”. Some hysteresis will have to be build in for how quickly the UE is allowed to switch.

Benefits:
· RB mapping option can quickly adapt to the most suitable transport channel;
· In cases of mobility, when the UE is informed with an active set updates about RL’s to be added/removed, no additional signalling is needed;

Drawbacks:
· UTRAN has less control;

Since in this type of solution, the RNC might not accurately be aware whether the RB is using DCH or EUDCH, probably the RoT reservation in the UTRAN has to consider both DCH and EUDCH transport.
In this type of solution, the scheduling by the Node-B should also preferably use commands concerning the allowed RoT for both DCH and EUDCH. This could be based on an “average DCH RoT” provided to the Node-B by the SRNC, plus an additional EUDCH specific RoT that the Node-B wants to allow this UE to use (see ref [1] for more details).

4 Conclusion

In this contribution, several variants w.r.t. how to handle the RB mapping on DCH versus EUDCH have been discussed. 
RAN2 is kindly asked to discuss the different variants and is possible, decide on a solution direction. Given that a flexible RB mapping handling amongst DCH and EUDCH will be beneficial for handling networks partly supporting EUDCH, it is proposed to seriously consider variant 3 type of solutions. 
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� 	Note that a MACd flow can be configured without an HS-DSCH physically being present (comparable to a DCH configured without a TB allowed in the TFCS). In such cases, the UE will anyway select the HS-DSCH related mapping option.


� 	The same functionality can be achieved by continuously have both the DCH and MAC-d flow configured, and replace a RB mapping option for DCH with a RB mapping option for HS-DSCH and vice-versa.





