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1. Introduction

This contribution discusses the foreseeable changes on core requirements in 25.101, 25.104 and 25.141 when UMTS heterogeneous network feature is introduced.
2. Status in RAN1

The following features have been agreed to be introduced in UMTS HetNet:
1. E-DCH decoupling solution
2. Secondary pilot solution
3. Interference mitigation solutions

a) The operation of transmitting E-HIGH in the SHO area, but not transmitting F-DPCH/DPCH
b) The operation of transmitting E-RGCH in the SHO area, but not transmitting F-DPCH/DPCH

In the following sections, analysis is provided for the impact on the core requirements.

3. Discussion
3.1 Performance requirements for E-DCH decoupling solution
In order to improve the uplink performance in the presence of strong uplink/downlink imbalance, E-DCH decoupling is introduced such that the UE could be configured with the serving HS-DSCH cell different from the serving E-DCH cell [1]. According to [1], no new channel is introduced in E-DCH decoupling, thus no new requirement is foreseen in RAN4 Rel-12 work with the introduction of the E-DCH decoupling solution.
3.2 Performance requirements for the secondary pilot solution
In order to enhance the HS-DPCCH reception quality in the presence of strong uplink/imbalance, the new DPCCH2 (secondary pilot) channel is introduced to act as the power reference for the HS-DPCCH [2]. According to [2], the following changes are made in RAN1:

· DPCCH2 is introduced in the uplink. The slot format of DPCCH2 is the same as slot format #1 of DPCCH.

· As the additional TPC command is transmitted at the serving HS-DSCH cell to control the power of DPCCH2. This TPC command is carried on the F-DPCH channel.

· A new uplink inner loop power control is introduced between the Macro and the UE, based on the DPCCH2 and the additional TPC command.

· HS-DPCCH power is relative to DPCCH2, and DPCCH2 is the phase reference for HS-DPCCH.

For the requirements at the UE side:

· With the introduction of DPCCH2, UE maximum output power with DPCCH2 is to be determined.

· As the additional TPC command is carried on the F-DPCH channel, no new channel is introduced. No new requirement on UE receiver is foreseen.

· As the new uplink ILPC is the same as the legacy ILPC, the legacy requirement can be reused. No new requirement on the uplink ILPC is foreseen.
For the requirements at the base station side:

· As the additional TPC command is carried on the F-DPCH channel, no new channel is introduced. No new requirement at the base station transmitter is foreseen.

· As DPCCH2 reuses the slot format of DPCCH, the demodulation requirements for DPCCH can be applied to DPCCH2. No new requirement is foreseen.
· Receiving HS-DPCCH and DPCCH2 at the base station is the same as receiving HS-DPCCH and DPCCH when DPCCH2 is not configured, as in both cases, the same uplink ILPC is used. The legacy HS-DPCCH detection requirements can be reused for HS-DPCCH when DPCCH2 is configured. No new requirement is foreseen.
3.3 Performance requirements for interference mitigation solutions
Two solutions are introduced [3]:
-
In order to extend the uplink macro diversity in the presence of strong uplink/downlink imbalance, extended E-HICH operation is introduced such that the UE is indicated not to receive any downlink channels except E-HICH from the indicated Non-serving E-DCH cell(s) in CELL_DCH state.

-
In order to control the uplink interference from Macro UEs in the presence of strong uplink/downlink imbalance, the interfering UE is indicated not to receive any downlink channels except E-RGCH from the indicated Non-serving E-DCH cell(s) in CELL_DCH state.
According to [3], no new channel is introduced in E-DCH decoupling, thus no new requirement is foreseen in RAN4 Rel-12 work with the introduction of the interference mitigation solutions.
4. Conclusion


Potential impacts on core requirements with the introduction of UMTS heterogeneous network feature have been analyzed in this contribution. It is suggested that RAN4 takes these aspects into account when deriving the demodulation requirements.
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