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1 Introduction

At RAN1#77 meeting, some features have been agreed for UTRAN Hetnet and two LSs [1][2] are sent to RAN3 for discussion of the needed signalling. Three main sub-features for CELL_DCH UE are included as follows:

· Secondary pilot (DPCCH2) is introduced as solution for HS-DPCCH reliability.
· Transmission of E-HICH from the non-serving E-DCH cell without transmission of F-DPCH.

· Transmission of common E-RGCH from the non-serving E-DCH cell without transmission of F-DPCH.
This paper will further analyze the possible RAN3 impacts.
2 Discussion

2.1 Secondary pilot (DPCCH2) for HS-DPCCH reliability
For UE in the soft handover area between the serving macro cell and non-serving LPN, the UL DPCCH transmission power could be significantly decreased by the LPN because of UL-DL imbalance. And the power of HS-DPCCH is calculated based on UL DPCCH. Therefore the HS-DPCCH reception reliability issue will occur in the macro serving cell.
According to the RAN1’s agreement, an optional UL DPCCH2 channel is introduced to improve the HS-DPCCH reliability. Several clarifications on the power control have been made in [2]:

· UL power control

DPCCH2 is only power controlled by the F-DPCH from the macro serving cell. The initial DPCCH2 power is relative to the DPCCH power, and a new power offset for DPCCH2 is introduced. For the additionally setup F-DPCH, the code and the slot format needs to be configured to avoid the resource collision between the two F-PDCHs.
· DL power control
The additional F-DPCH from the macro serving cell is power controlled by the UL DPCCH2. The power of the legacy F-DPCH from the macro cell uses the same power of F-DPCH2. The F-DPCH from the non-serving LPN cell is power controlled by the UL DPCCH.
· E-DPCCH power control

Since the E-DPCCH power is relative to the legacy DPCCH. And the DPCCH power is still decreased by the LPN and the E-DPCCH reliability needs to be improved by increasing the range of power offset value.
· Moreover, the consensus is reached during RAN1’s email discussion in [3] that the non-serving cell should be informed when DPCCH2 is present.
Based on the above, the related RAN3 impacts are summarized as follows:
a) Add a new DPCCH2 IE, which includes the corresponding F-DPCH slot format, code number, and etc. The impacted messages are RADIO LINK RECONFIGURATION/ RADIO LINK RECONFIGURATION REQUEST/ RADIO LINK SETUP REQUEST/ RADIO LINK ADDITION REQUEST message in both TS 25.433 and TS 25.423.
b) Add one optional cell capability.
c) Add the description in the Radio Link Setup/Addition/Reconfiguration procedures.
d) Add a new failure cause. 
2.2 Transmission of E-HICH from the non-serving E-DCH cell without transmission of F-DPCH

In order to minimize the uplink interference to LPN generated by macro UEs that are not in soft handover area, RNC can add the LPN as the non-serving radio link to the active set, and the non-serving radio link is configured with E-HICH, but without transmitting F-DPCH/DL DPCH. Then the LPN feedback HARQ-ACK once the data is decoded correctly. The number of retransmissions will be respectively reduced for the certain UE in strong imbalance zone, and eventually the uplink interference is decreased at the LPN.
Since the LPN is added as non-serving radio link without F-DPCH/DL DPCH transmission, the legacy Radio Link Setup/Addition/Reconfiguration procedure can be reused for the introduction of extended E-HICH. The main specification impact is to add a new indicator to notify the LPN to transmit E-HICH and stop the F-DPCH/DL DPCH transmission. The other changes, i.e., corresponding procedures, cause, cell capability, and etc, are similar as listed in section 2.1.
2.3 Transmission of common E-RGCH

Besides the Extended E-HICH, Common RGCH is also agreed as one option for uplink interference mitigation. From RAN1 point of view, it is possible to introduce this optional feature by configuring E-RGCH transmissions from non-serving cells without transmission of F-DPCH and DL DPCH. The network would be able to configure the same “common” E-RGCH resource for a group of UEs. 
Considering the spec impacts, one new indicator for common E-RGCH is needed, which will be used to notify LPN to transmit the E-RGCH but not F-DPCH and DL DPCH. And the other changes are similar as the ones listed in section 2.2. 
Proposal: It is proposed RAN3 to consider the above solutions and agree the corresponding changes of DPCCH2, Extended E-HICH, and Common E-RGCH for UTRAN Hetnet.

3 Conclusion

The document analyzes the specification impacts based on RAN1’s agreements for UTRAN Hetnet, and it is proposed to discuss the solutions and agree the corresponding CRs in [4][5].
Proposal: It is proposed RAN3 to consider the above solutions and agree the corresponding changes of DPCCH2, Extended E-HICH, and Common E-RGCH for UTRAN Hetnet.
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