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1   Introduction
In RAN1#76bis meeting, several topics have been discussed and an LS[1] on the progress of the UMTS HetNet WI is sent. It is stated that only two remaining topics will be treated in RAN1 #77, which are HS-DPCCH reliability, and mitigating interference generated by non SHO UEs. In this paper, the related solutions will be provided and the impacts on RAN3 will be analyzed.
2   Discussion

2.1   HS-DPCCH reliability
In the strong imbalance zone, the LPN is added in UE’s active set. Because of the smaller path loss from the UE to the LPN, the transmission power will be reduced through power control from the LPN, and then the uplink reception can not be guaranteed in the macro cell. Secondary pilot is introduced to solve this problem and it was selected as the working assumption in [1].
A brief description of the solution is given as follows. A secondary pilot is introduced on the uplink to act as the phase reference for the HS-DPCCH channel, only power controlled by the weaker Macro cell. The E-DPCCH and the data channels would still be based on the primary pilot, thus the UL data decoding performance will not be affected.

The new pilot and behaviour of UE and network in power control procedure should be defined in RAN1. And the configurations of a new pilot on Iub and Iur interfaces should be added RAN3 in the radio link related procedures.

Proposal 1: It is proposed RAN3 to consider the configuration of new pilot over Iub/Iur interfaces.
2.2   Mitigating interference generated by non SHO UEs
Extended E-HICH is introduced to mitigate interference generated by non SHO UEs via configuration of E-HICH for the UE in the strong imbalance zone. The following figure shows the solution:


[image: image1.emf]
Figure 1 Extended E-HICH solution for the UE in the strong imbalance zone

The UEs outside the SHO region may generate excessive uplink interference to the victim cell and it is discussed in [2]. Non SHO UE identification procedure is proposed and implementation method by configuring two Event 1A with different threshold and different measurement identity can be used to identify the interfering UE. The procedure can be used for Extended E-HICH to identify the UE in the imbalance zone, and then the RNC can configure E-HICH channel on the identified UE, also configure essential information and resources on the LPN to do the decoding of the UE’s uplink data.
Since the better uplink channel quality from UE to LPN, based on the above configuration, the LPN can feedback ACK if it successfully decode the uplink data from UE, hence the retransmission number is reduced for these UEs to obtain additional diversity gain. The uplink interference is reduced at the LPN due to shorter transmission duration from the Macro UE and the benefit is shown in RAN1 papers.
Two possible ways are proposed in [1] based on the assumption that the introduction of the feature is agreed. The corresponding specification impacts are analyzed as follows.
· Option 1: Radio link in the UE Active Set with only E-HICH configured
When the UE reports early Event 1A, the RNC will add radio link to UE’s active set and setup radio link to the LPN with only E-HICH configured. Based on the current specification, the UL DPCH Information, RL Information, and the other IEs are mandatory present in the Radio Link Setup procedures. Among them, some sub-IEs can be used for LPN to receive data from UE.
Considering less ASN.1 changes, we prefer to reuse the existing messages/procedures. The other mandatory parameters, e.g., DPCH information (DL DPCH or F-DPCH information), can be configured from RNC to LPN when the LPN cell is added to the UE’s active set for Extended E-HICH for future use. In addition, some special handling of LPN behaviour, i.e., stop TPC channel, DPDCH channel, and the other channels in the downlink except for E-HICH, may needs to be taken into account.

Once the UE moves towards to the LPN and Event 1A is reported by the UE to trigger the traditional SHO procedure, the RNC should inform the NodeB with a new indication to transmit other downlink channel other than E-HICH. And when the UE moves away from the LPN, this new indication  also can be used to indicate the start of Extended E-HICH for LPN.
· Option 2: E-HICH configured in cells that are not in the Active Set
In this solution, if the UE reporting early Event 1A, RNC will not add the LPN cell to the UE’s active set, the radio link setup procedure will not be triggered, and only E-HICH information will be configured between LPN and RNC. New message and procedure needs to be introduced for this configuration. Furthermore the new UE behaviour is expected. 
One concern is raised over Iub and Iur interface that whether the transport bearer has to be established when the radio link is not setup. The LPN needs to transfer the received data from UE to the RNC to achieve the Extended E-HICH gain. Therefore a dedicated transport bearer should be considered in case of the large data volume when UE in Cell_DCH state. However, if the UE moves close to the LPN and radio link setup procedure is triggered, whether the existing transport bearer can be used is questionable and needs further discussion.
Considering the specification impacts and complexity, we prefer Option 1 as the final solution.

Proposal 2: It is proposed RAN3 to adopt Option 1 to support the Extended E-HICH feature.
3   Conclusion
In this contribution, we analyses the possible solutions based on RAN1’s LS, and it is proposed:

Proposal 1: It is proposed RAN3 to consider the configuration of new pilot over Iub/Iur interfaces.

Proposal 2: It is proposed RAN3 to adopt Option 1 to support the Extended E-HICH feature.
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