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1.
Introduction

The work item "Dual-Cell HSUPA” was agreed at RAN#43 [1].
2.
Discussion

This chapter discusses the aspects of diversity combining of the RLs on different carriers for DC-HSUPA on the Iur and Iub transport bearers.

2.1
The RLs on the two carriers are in different RL Set
The definition of an RL Set is that all RLs having a common generation of the TPC commands in the DL belongs to the same RL Set. Consequently if two RLs do not have a common generation of TPC commands they belong to different RL Set.
As the generation of the TPC commands have to be done per carrier for the DC E-DCH RLs the E-DCH RLs on the primary carrier belongs to a different RL Set that the E-DCH RLs on the secondary carrier.

2.2
Different Iub/Iur transport bearers for different RL Set
Iur transport bearers

For E-DCH on single carrier the DRNS supports several RL Set, i.e. more than one Node B have E-DCH RLs for the UE. The diversity combining configuration on Iur transport bearers is decided by the DRNS and allows that RLs of different RL Set can use different Iur transport bearers.

When DC-HSUPA is introduced the same mechanism for diversity combining on the Iur transport bearers can be used. This means that Iur supports that the E-DCH MAC-d flows uses different Iur transport bearers for the different carriers. From a Iur protocol design point of view this will be the same handling as if the RLs on the two carriers belonged to different RL Set (different Node B).

The current Iur interface standard supports that the E-DCH DC-HSUPA configuration uses one Iur transport bearer per MAC-d flows per carrier.

Iub transport bearer

For single carrier mode all E-DCH RLs under control of one Node B typically belongs to the same RL Set. NBAP have defined rules for how the diversity combining of these E-DCH RLs shall be done on the Iub transport bearers. In NBAP it is mandatory to combine all E-DCH single carrier RLs on the same Iub transport bearer, that is only one Iub transport bearer is allowed for each E-DCH MAC-d flow between the Node B and the RNC.

The above restriction is defined in the procedure text of 25.433. All necessary IEs exist in the NBAP messages to allow the Node B to allocate one Iub transport bearer per MAC-d flow per carrier. The required changes to NBAP procedure text is shown in Annex 1.
With minor updates to the procedure text the Iub interface standard can be updated to support that the E-DCH DC-HSUPA configuration uses one transport bearer per MAC-d flows per carrier.
Iub/Iur UP protocol

In [2] the relation between the OLPC and the Iub/Iur user plane transport was discussed. One solution on how to associate the OLPC with correct carrier is to use separate Iub/Iur transport bearers for the two carriers. If that is done no update to the Iub/Iur user plane protocol is needed. 
Conclusion
The current standard for Iub/Iur control plane as well as user plane supports (with minor updates to NBAP procedure text) that separate transport bearers are used per carrier, (or rather per RL Set). It seems feasible that this Iub/Iur transport bearer configuration is allowed when the DC-HSUPA feature is implemented.
Proposal:  For DC-HSUPA radio link configurations it shall be possible to allocate one Iub (Iur) transport bearer per MAC-d flow per carrier for the Iub (Iur) user plane transport for the UE.
2.3
MAC-d flows associated to different carriers share Iub/Iur transport bearer
There are a number of issues to be solved to allow MAC-d flows generated on different carriers in a DC-HSUPA configuration to share the Iub/Iur transport bearer. 

1) NBAP
The IE E-DCH FDD Information Response is included per RL in NBAP messages. Together with transport bearer related information this IE also specifies some HARQ related information. As the HARQ handling is performed per carrier for DC E-DCH configurations this IE must have different values for the E-DCH RLs on different carriers.

It is possible to define this IE per RL in all messages and diversity combining cases except under the following structure:

RADIO LINK SETUP RESPONSE (RADIO LINK SETUP FAILURE) messages:

RL Information Response (Successful RL Information Response)
>CHOICE Diversity Indication

>>Combining

>>>RL ID
If a E-DCH RL on one carrier shall be combined with another RL on the other carrier the IE E-DCH FDD Information Response needs to be added under the CHOICE Combining, and procedure text updated accordingly.

2) Iub/Iur User Plane protocol

As shown in [2] an indication of on which carrier a Iub/Iur UP frame was received is needed in the UP frame if the PDUs received on different carriers share the same Iub/Iur transport bearer. This information is used to associate the received frame, where the number of HARQ retransmissions is included in the frame, with the correct OLPC entity. 
Conclusion: updates of 25.433 (adding an IE in a message) and 25.427 (adding an IE to the frame) is needed to support that MAC-d flows associated to different carriers share the same Iub/Iur transport bearer.

Proposal: To further study the feasibility of this option. Whether the option should be allowed or not should be decided during stage three implementation of DC-HSUPA.
3.
Proposal

It is proposed to discuss and agree on the proposals in chapter 2. 
1. it shall be possible to allocate one Iub (Iur) transport bearer per MAC-d flow per carrier for an DC-HSUPA configuration

2. the feasibility of also allowing the option that MAC-d flows associated to different carriers shares Iub/Iur transport bearer shall be studied and decided during stage three implementation
It is proposed to agree the TP to 25.319 in [3] detailing the stage two updates of the proposals in chapter 2.
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Annex 1:

8.2.17.2
Successful Operation


[image: image1.wmf]C

RNC

Node B

RADIO LINK SETUP REQUEST

RADIO LINK SETUP RESPONSE


Figure 24: Radio Link Setup procedure, Successful Operation

The procedure is initiated with a RADIO LINK SETUP REQUEST message sent from the CRNC to the Node B using the Node B Control Port.

Upon reception of the RADIO LINK SETUP REQUEST message, the Node B shall reserve necessary resources and configure the new Radio Link(s) according to the parameters given in the message.

The Node B shall prioritise resource allocation for the RL(s) to be established according to Annex A.

Transport Channels Handling:

DCH(s):

[TDD - If the DCH Information IE is present, the Node B shall configure the new DCH(s) according to the parameters given in the message.]

If the RADIO LINK SETUP REQUEST message includes a DCH Information IE with multiple DCH Specific Info IEs, then the Node B shall treat the DCHs in the DCH Information IE as a set of co-ordinated 

Text omitted
If the TNL QoS IE is included for a DCH or a set of co-ordinated DCHs and if ALCAP is not used, the TNL QoS IE may be used by the Node B to determine the transport bearer characteristics to apply in the uplink between the Node B and the CRNC for the related DCH or set of co-ordinated DCHs.

[FDD - The Diversity Control Field IE indicates for each RL (except the first RL in the message) whether the Node B shall combine the concerned RL or not.

-
If the Diversity Control Field IE is set to"May", the Node B shall decide for either of the alternatives.

-
If the Diversity Control Field IE is set to "Must", the Node B shall combine the RL with one of the other RL.

-
If the Diversity Control Field IE is set to "Must not", the Node B shall not combine the RL with any other existing RL.

The signalled Diversity Control Field IE is applied to Dedicated Transport Channels (DCH) only. In case of E-DCH it shall always be assumed to be set to "Must" except for the case that the E-DCH RLs in the list of RLs in the message is on cells with different UARFCN(s), for this case it shall always be assumed to be set to "May". When a new RL is to be combined, the Node B shall choose which RL(s) to combine it with.]

[FDD - In the RADIO LINK SETUP RESPONSE message, the Node B shall indicate for each RL with the Diversity Indication in the RL Information Response IE whether the RL is combined or not.]

-
[FDD - In case of not combining with a RL previously listed in the RADIO LINK SETUP RESPONSE message or for the first RL in the RADIO LINK SETUP RESPONSE message, and if the DCH Indicator For E-DCH-HSDPA Operation IE is not included in the RADIO LINK SETUP REQUEST message, the Node B shall:]

-
[FDD - include in the DCH Information Response IE in the RADIO LINK SETUP RESPONSE message for which the Transport Bearer Not Requested Indicator IE was not included the Binding ID IE and Transport Layer Address IE for the transport bearer to be established for each DCH of this RL.]

-
[FDD - include in the RADIO LINK SETUP RESPONSE message the Transport Bearer Not Setup Indicator IE for every DCH for which establishment of a transport bearer has not taken place as a result of information in the Transport Bearer Not Requested Indicator IE in the RADIO LINK SETUP REQUEST message.]
-
[FDD - For the first E-DCH RL in the RADIO LINK SETUP RESPONSE message or the first E-DCH RLs in the RADIO LINK SETUP RESPONSE message that is setup in cells with the same UARFCN, the Node B shall:]

-
[FDD - include in the E-DCH FDD Information Response IE in the RADIO LINK SETUP RESPONSE message the Binding ID IE and Transport Layer Address IE for the transport bearer to be established for each E-DCH MAC-d flow of this RL.]

-
[FDD - include in the RADIO LINK SETUP RESPONSE message the Transport Bearer Not Setup Indicator IE for every E-DCH MAC-d flow for which establishment of a transport bearer has not taken place as a result of information in the Transport Bearer Not Requested Indicator IE in the RADIO LINK SETUP REQUEST message.]

-
[FDD - Otherwise in case of combining, the RL ID IE indicates (one of) the RL(s) previously listed in this RADIO LINK SETUP RESPONSE message with which the concerned RL is combined and if the ALCAP is not used and the transport bearer for the DCH is already established, the Transport Layer Address IE and the Binding ID IE in the RL Specific DCH Information IE included in the RL Information IE for a specific RL in the RADIO LINK SETUP REQUEST message, shall not be used. In case of combining an E-DCH RL, one of the RLs previously listed in this RADIO LINK SETUP RESPONSE message including the E-DCH FDD Information Response IE, and established on a cell with the same UARFCN, shall be regarded as the RL with which the concerned E-DCH RL is combined.]
Text omitted
8.3.1
Radio Link Addition

8.3.1.1
General

This procedure is used for establishing the necessary resources in the Node B for one or more additional RLs towards a UE when there is already a Node B Communication Context for this UE in the Node B.

The Radio Link Addition procedure shall not be initiated if a Prepared Reconfiguration exists, as defined in subclause 3.1.

8.3.1.2
Successful Operation
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Figure: 28 Radio Link Addition procedure, Successful Operation

The procedure is initiated with a RADIO LINK ADDITION REQUEST message sent from the CRNC to the Node B using the Communication Control Port assigned to the concerned Node B Communication Context.

Upon reception, the Node B shall reserve the necessary resources and configure the new RL(s) according to the parameters given in the message. Unless specified below, the meaning of parameters is specified in other specifications.

The Node B shall prioritise resource allocation for the RL(s) to be established according to Annex A.

Physical Channels Handling:

Text omitted
Radio Link Handling:

Diversity Combination Control:

The Diversity Control Field IE indicates for each RL whether the Node B shall combine the new RL with existing RL(s) or not.

-
If the Diversity Control Field IE is set to "May", the Node B shall decide for any of the alternatives.

-
If the Diversity Control Field IE is set to "Must", the Node B shall combine the RL with one of the other -
RL.

-
If the Diversity Control Field IE is set to "Must not", the Node B shall not combine the RL with any other existing RL.

[FDD - The signalled Diversity Control Field IE is only applicable for DCHs. In case of E-DCH, if any UARFCN(s) of the cells in the added RL(s) is not equal to at least one of the UARFCN(s) of the cells in the existing RL(s) in the Node B Communication Context, the Diversity Control Field, for those RL(s) shall be assumed to be set to "May",  if the cells in of added RL(s) and the cells in the existing RL(s) in the Node B Communication Context do not have the same UARFCN the Diversity Control Field shall be assumed to be set to "May", otherwise it shall be assumed to be set to "Must".]

When a new RL is to be combined, the Node B shall choose which RL(s) to combine it with.

In the case of not combining a RL with a RL established with a previous Radio Link Setup or Radio Link Addition Procedure or a RL previously listed in the RADIO LINK ADDITION RESPONSE message, the Node B shall indicate with the Diversity Indication in the RL Information Response IE in the RADIO LINK ADDITION RESPONSE message that no combining is done. In this case, the Node B shall:

-
include in the DCH Information Response IE both the Transport Layer Address IE and the Binding ID IE for the transport bearer to be established for each DCH of the RL in the RADIO LINK ADDITION RESPONSE message. [FDD - for which the Transport Bearer Not Requested Indicator IE was not included].

-
[FDD - include in the RADIO LINK ADDITION RESPONSE message the Transport Bearer Not Setup Indicator IE for every DCH for which establishment of a transport bearer has not taken place as a result of information in the Transport Bearer Not Requested Indicator IE in the RADIO LINK ADDITION REQUEST message.]

-
[FDD - For E-DCH, include in the E-DCH FDD Information Response IE in the RADIO LINK ADDITION RESPONSE message the Binding ID IE and Transport Layer Address IE for the transport bearers to be established for each E-DCH MAC-d flow of this RL for which the Transport Bearer Not Requested Indicator IE was not included.]
In the case of combining with a RL established with a previous Radio Link Setup or Radio Link Addition Procedure or with a RL previously listed in this RADIO LINK ADDITION RESPONSE message, the Node B shall indicate with the Diversity Indication in the RL Information Response IE in the RADIO LINK ADDITION RESPONSE message that the RL is combined and if the ALCAP is not used [FDD - and the transport bearer for this DCH is already established], the Transport Layer Address IE and the Binding ID IE in the RL Specific DCH Information IE included in the RL Information IE for a specific RL in the RADIO LINK ADDITION REQUEST message, shall not be used. In this case, the RL ID IE indicates (one of) the previously established RL(s) or a RL previously listed in this RADIO LINK ADDITION RESPONSE message with which the new RL is combined. 

[FDD - In the case of combining with an E-DCH RL established with a previous Radio Link Setup or Radio Link Addition Procedure or with a RL previously listed in this RADIO LINK ADDITION RESPONSE message, one of the previously established RLs or a RL previously listed in this RADIO LINK ADDITION RESPONSE message including the E-DCH FDD Information Response IE, and established on a cell with the same UARFCN, shall be regarded as the RL with which the concerned E-DCH RL is combined. In case E-DCH RL is established for  the first time, or for the first time in a cell with a particular UARFCN, the Node B shall include  E-DCH FDD Information Response IE instead of using the Diversity Indication of DCH RL in the RL Information Response IE in the RADIO LINK ADDITION RESPONSE message. It shall include in the E-DCH FDD Information Response IE the Binding ID IE and Transport Layer Address IE for the transport bearers to be established for each E-DCH MAC-d flow of this E-DCH RL for which the Transport Bearer Not Requested Indicator IE was not included.]

In the case of a set of co-ordinated DCHs, the Binding ID IE and the Transport Layer Address IE shall be included for only one of the DCHs in a set of coordinated DCHs [FDD - for which the Transport Bearer Not Requested Indicator IE was not included].

[TDD - The Node B shall include in the RADIO LINK ADDITION RESPONSE message both the Transport Layer Address IE and the Binding ID IE for the transport bearer to be established for each DSCH and USCH.]
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