3GPP TSG RAN WG3 Meeting #83bis
R3-140828
Los Cabos, Mexico, 31st March - 4th April 2014
Source:
Ericsson
Title: 
E-DCH decoupling for Rel-12 terminals in UMTS Heterogeneous Networks enhancements Work Item
Agenda Item:
25
Document for:
Discussion and Approval
1.
Introduction

The Work Item “UMTS Heterogeneous Networks enhancements” led by RAN1 [1].
The work shall consider enhanced support of Heterogeneous Networks for co-channel, dedicated frequency, and multi-carrier. The work should focus on the aspects or problems already studied as part of the “Study on UMTS Heterogeneous Networks”. The detailed objectives of this work item are: 

· Co-channel interference management - Specify solutions to mitigate UL/DL imbalance. (RAN1/2/3/4)

· Specify a solution to ensure the reliability of HS-DPCCH and other uplink channels (DPCCH, E-DPCCH and E-DPDCH), considering the introduction of additional channels or dynamic power adjustments of control and data channels. 

· Specify a solution to minimize the interference generated by UEs that are not in soft handover towards macro and LPN base stations. Consider Extended Active Set and ICIC to apply to such UEs.

· Specify E-DCH decoupling for Rel-12 terminals. 
The paper discusses the RAN3 impact to support the E-DCH decoupling for Rel-12 terminals.
2.
Discussion and Solution
2.1 The RAN1 agreement on E-DCH decoupling
During the UMTS HetNet study item and the subsequent work item RAN1 has discussed the decoupling of the serving E-DCH cell and the serving HS-DSCH cell from each other for improved performance in the presence of imbalance between the uplink and the downlink, characteristic to HetNet environment.
RAN1 has agreed that the feature is beneficial and should be introduced to the Release 12 specifications. Further it is RAN1’s understanding that this can be achieved without modifying the definition of the serving and non-serving E-DCH and HS-DSCH cells in the RAN1 specifications.
2.2 The potential RAN3 impact by E-DCH decoupling
The RAN1 LS [2] asks “RAN2 and RAN3 to enable decoupling the serving E-DCH cell and the serving HS-DSCH cell for a UE in Release 12 specifications.”
In the current NBAP/RNSAP specification, the establishment of an E-DCH on one or more radio links are supported. The “Serving E-DCH RL IE” is used to indicate the Serving E-DCH RL. In principle, we can follow the legacy design for the supporting of the decoupling of E-DCH.
Proposal 1: Follow the existing Radio Link handling procedures to support the E-DCH decoupling.
However, the legacy procedure couples the E-DCH and HS-DSCH serving as show from the below extract from NBAP 25.433 in the Abnormal case:
If the RADIO LINK SETUP REQUEST message contains the HS-PDSCH RL ID IE and the Serving E-DCH RL IE but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not configured to be in the same cell then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.
If the RADIO LINK ADDITION REQUEST message contains the HS-PDSCH RL ID IE [FDD - in the HS-DSCH Serving Cell Change Information IE] and/or Serving E-DCH RL IE and if both HS-DSCH and E-DCH are configured in the Node B but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not in the same cell then the Node B shall reject the procedure using the RADIO LINK ADDITION FAILURE message.
If the RADIO LINK RECONFIGURATION PREPARE message contains the HS-PDSCH RL ID IE and/or the Serving E-DCH RL IE and if both HS-DSCH and E-DCH are configured in the new configuration but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not in the same cell then the Node B shall reject the procedure using the RADIO LINK RECONFIGURATION FAILURE message.
If the RADIO LINK RECONFIGURATION REQUEST message contains the HS-PDSCH RL ID IE and/or the Serving E-DCH RL IE and if both HS-DSCH and E-DCH are configured in the new configuration but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not in the same cell then the Node B shall reject the procedure using the RADIO LINK RECONFIGURATION FAILURE message.
Observation 1: The E-DCH decoupling allows that the serving HS-DSCH and the serving E-DCH are not the same cell. This is not permitted by the current specification.

 To simply allow the decoupling of E-DCH will cause backwards compatibility problem for the early releases. There are some alternative solutions with minor standard impact to solve this issue.
Alternative 1: Node B indicates to RNC that it can handle the E-DCH decoupling. RNC will only using E-DCH decoupling towards this type of  Node B. 
The specification impact:

1. The indication can be added in the Cell Capability, 
2. The abnormal text should be reward to something like:

If the Node B does not support E-DCH decoupling, and if the RADIO LINK SETUP REQUEST message contains the HS-PDSCH RL ID IE and the Serving E-DCH RL IE but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not configured to be in the same cell then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.
This alternative allows the E-DCH decoupling in very general case. The change allows not only the decoupling for the Macro –LPN deployment, but also the other legacy deployment.
Alternative 2: RNC indicates that the Radio Link is related to E-DCH decoupling. For the Node Bs that could support it, it would accept the messages and set up so that the serving E-DCH and the serving HS-DSCH are allowed not in the same cell. For the other Node Bs, the abnormal action in the current specification would be triggered and the result would be failure.
This alternative allows that the E-DCH decoupling is used for specific UE. And Node B could allow/disallow the E-DCH decoupling  case by case.
The specification impact:

1. The E-DCH decoupling indication is add into the dedicated Radio Link messages

2. The abnormal text should be reward to something like:

If the RADIO LINK SETUP REQUEST message does not contain E-DCH decoupling Indication, and contains the HS-PDSCH RL ID IE and the Serving E-DCH RL IE but the Serving HS-DSCH Radio Link and the Serving E-DCH Radio Link are not configured to be in the same cell then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.
Proposal 2: It is proposed that RAN3 to discuss the handling of backwards compatibility issue caused by supporting E-DCH decoupling.
When Node B rejects the Radio Link procedure due to that it fails to setup the decoupled E-DCH, it is proposed that Node B provides the correct cause code so that RNC would not retry and fail.
Proposal 3: It is proposed to add a specific failure cause for not supporting E-DCH decoupling, or E-DCH decoupling failure.

3.
Proposals

Proposal 1: Follow the existing Radio Link handling procedures to support the E-DCH decoupling.
Proposal 2: It is proposed that RAN3 to discuss the handling of backwards compatibility issue caused by supporting E-DCH decoupling.

Proposal 3: It is proposed to add a specific failure cause for not supporting E-DCH decoupling, or E-DCH decoupling failure.
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