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1 Introduction

In [1], some main features in TD-SCDMA industry standard in CCSA have been aligned with 3GPP R7 specification. However, one of the features, Multi-carrier HSDPA, hasn’t been introduced in RAN4 specifications. This document outlines the potential modification of RF requirements in RAN4 area.
2 Discussion

For 1.28Mcps TDD Option, in a multi-frequency HS-DSCH cell, the HS-DSCH may be transmitted to a UE on one or more carriers in a TTI. The term ‘multi-carrier HS-DSCH reception’ refers to the HS-DSCH reception on multiple carriers in a TTI for a UE.
The main characteristics of multi-carrier HSDPA are stated as following:
i. In multi-carrier HSDPA operation, multiple HARQ processes are assigned for HS-DSCH operation on every carrier independently.
ii.  The multi-carrier HSDPA only applies to HS-DSCH:  UE will receive the HSDPA data in multiple carriers 
iii. The physical channel structures of HSDPA, HS-SCCH and HS-SICH in each carrier are not changed.
iv. The HS-SCCHs and HS-SICHs controlling the same HS-DSCH transmission on a carrier for the same UE shall be allocated on the same carrier. When the high layer allocates the HS-SCCHs in different carrier, then the HS-SICHs is also transmitted in different corresponding carrier by UE. When the high layer allocates the HS-SCCHs for each carrier in one carrier, then the corresponded HS-SICHs is also transmitted in the same carrier by UE.
v. Considering the complexity of UE, UE capability of reception is extended up to 6 carriers and the transition is extended up to 3 carriers, and the allocated carriers are continuous.
vi. Multi-carrier HSDPA is backward compatible with 3GPP R5 LCR TDD HSDPA
vii. If UE supports multi-carrier HS-DSCH reception, UE shall report the CQI information of every carrier via HS-SICH
viii. If UE supports multi-carrier HS-DSCH reception, the HS-SCCH detection procedure applied on each carrier is same as the single carrier HS-DSCH reception.
Considering the aspect of UE complexity, here we suggest that the RF requirements of UE supporting continuous carriers are first discussed and the number of multi-carrier is 3. From above characteristics of multi-carrier HSDPA, the following sections give a possible impact on the requirements
2.1 New DL reference measurement channel
From above bullet i) and ii), UE will only receive the HSDPA data in multi-carrier carriers. Currently, the receiver characteristics test requirements in [2] are defined for the 12.2kbps DL reference measurement channel, which is not applicable to verify the multi-carrier HSDPA receiver. A new DL reference measurement channel needs to be introduced. It is recommended to define a new DL reference measurement channels for each of the carriers using the HS-PDSCH and introducing a measurement criteria as measuring BLER across each of the carriers.
2.2 RF requirement of UE 

For UE receiver requirements, since a new DL reference measurement channel based on HS-PDSCH will be defined, it needs to define new requirements of receiver when UE supports multi-carrier HS-DSCH reception. Based on [2], the following three points is recommended to define the new requirements: 1) The offset frequency of the interferer Fuw (offset) should be defined with respect to the outmost carrier; 2) The received powers (Îor) of each of the carriers can be set to the same value; 3) The criterion of RF requirement is defined as 10% BLER.
For UE transmitter requirement, UE may supports to transmit carriers according to above bullet iv). Some transmit requirements need to be clarified for multi-carrier operation, such as ACLR and spurious emission. 
For UE performance requirement, the procedure of the HS-PDSCH, HS-SCCH and CQI in each carrier can reuse the requirement for single carrier case and the procedure is independent among carriers. The current HSDPA performance requirement of single carrier can be extended to each of the multi carriers.   
2.3 RF requirement of BS 

The existing requirements in the Node-B transmitter already cover the multi-carrier operation. On the other side of receiver, the UL physical channel structures are not changed. So RF requirement of BS need not to introduce the new requirement. 
3 Summary
This paper gives a brief overview on possible Multi-carrier impact on RAN4 and gives some advices to define the new requirements. 
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