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1. Introduction
The first version of TD-SCDMA industry standard in china was published by CCSA in 2006 which including multi-frequency feature. And the second version of TD-SCDMA industry standard was finished by Apr, 2007 which including multi-carrier HSDPA. In order to align with TD-SCDMA industry standard in CCSA and 3GPP 1.28Mcps TDD specification, we have prepared a set of CRs for each RAN working groups. This contribution will give a brief introduction of the main difference between TD-SCDMA industry standard in CCSA and 3GPP. Also the main changes for 3GPP release 7 specifications are introduced. 
2. Main features in TD-SCDMA industry standard
Multi-Frequency network

In order to decrease inter-cell interference, multi-frequency was proposed for TD-SCDMA. For a multi-frequency cell, several 1.6MHz carriers can be supported in one cell and BCH can only be sent on one carrier. This carrier carry the BCH is called primary frequency and other carrier is called secondary frequency. In general, common channels are located on the primary frequency and dedicated and shared channels can be allocated on both primary frequency and  secondary frequency. One UE still only works on one 1.6MHz carrier at anytime. Since broadcast and downlink common pilot are only transmitted on the one carrier, the inter-cell interference is highly reduced. This benefit has been approved in current TD-SCDMA trial network. 
UpPCH shifting
In current 3GPP 1.28Mcps TDD specification, UpPCH is located in UpPTS timeslot. UpPCH is used for random access, handover, UL synchronization, etc. In order to further decrease the inter-cell interference to UpPCH，UpPCH shifting is introduced in TD-SCDMA industry standard. UpPCH transmit position can be configured by network up to 127*16 chips away from UpPTS. UE can transmit UpPCH according to the information in BCH configured by the network. The benefit of UpPCH shifting has been approved in current TD-SCDMA trial network. 

AOA
In order to support beamforming on FACH better, AOA parameters are introduced into Iub RACH and FACH DATA FRAME.
Multi-carrier HSDPA
In order to support high data rate for UE, multi-carrier HSDPA was introduced in the second version of TD-SCDMA industry standard in CCSA. In a multi-frequency cell, the HS-DSCH may be transmitted to a UE on one or more carriers in a TTI. UE capability is extended up to 6 carriers capability. 
3. Summary of Changes for RAN WGs
In this section, we give the brief summary of changes for each RAN working group.
3.1 RAN1

· P-CCPCH, S-CCPCH, DwPCH, PICH and PRACH are transmitted on primary frequency.

· UpPCH and FPACH are normally transmitted on primary frequency and may be also transmitted on the secondary frequency in case of handover.

· DPCH, HS-DSCH, HS-SCCH, HS-SICH can transmitted on primary or secondary frequency.

· Physical layer procedure in multi-carrier has been included in TS25.224.

· Physical layer processing for HSDPA channels (HS-DSCH, HS-SCCH and HS-SICH) has been included in TS25.222.
3.2 RAN2

25.331
· Add the second frequency in related tables.

· Add frequency information in the UPLINK TA CONTROL message

· Add a note to redefine the meaning of the IE “Mapping info”:

· Clarify the note is only for LCR TDD.

· Some short description should be added 8.6.6.26

· Modify the Tadv range to support large cell
· Description and tabular modifications for multi-carrier HSDPA；
· Add description and table of IE “Multi-carrier Info”
· Add the description about deleting the IE “Multi-carrier Info” in some other sections
· Add IE “TSN length indicator” and add a note about the interpretation on IE “MAC-hs window size”

· Add the definition of Max number of carriers
· Add UE capability info

· Clarify the measurement of timeslot ISCP

· A new IE is needed to indicate the multi-carrier UE category

25.321

25.321 is modified only for Multi-carrier HSDPA.

· Some description and clarification are added about multi-carrier and HARQ for MAC-hs entity.

· Structure of MAC-hs PDU for Multi-carrier HSDPA is added.
· Add 9bits TSN option.
· the relationship of multiple HARQ entities for Multi-carrier HSDPA are defined.

25.306

· The Multi-carrier HSDPA UE categories are defined

3.3 RAN3

25.401

· Add the description of Multi-frequency cell, primary frequency and secondary frequency.
25.430

· Add the description of Multi-Frequency cell
25.433

· Modify the text description and the message tables of related messages, including RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION READY, PHYSICAL CHANNEL RECONFIGURATION REQUEST, COMMON MEASUREMENT INITIATION REQUEST, Common Transport Channel Reconfiguration, Cell Setup and messages including RESOURCE STATUS INDICATION, AUDIT, AUDIT RESPONSE, Physical Shared Channel Reconfiguration, Synchronised Radio Link Reconfiguration Preparation and Unsynchronised Radio Link Reconfiguration
· Introduce the definition of UpPCH Position LCR IE
· Extend the UE Capability information
· Add the Length Indication of TSN
25.435

· Add AOA information in FACH DATA FRAME and RACH DATA FRAME
· Modify the range of Received SYNC UL Timing Deviation IE in RACH DATA FRAME
25.423

Similar changes to 25.433.
3.4 RAN4
· 25.123

· Concept clarification of intra-frequency cell and inter-frequency cell.
· Number of Carrier’s that need to be measured for cell-selection and re-selection.
· Intra-frequency handover and inter-frequency handover concept clarification.
· Reporting range extension for Timing Advance (TADV) and SYNC-UL Timing Deviation.
· Test Parameter clarification and new test case introduction according to the UE operating carrier in multi-frequency network.
4. Conclusions

We suggest that 3GPP can consider this difference and discuss this set of CRs carefully so that the alignment of TD-SCDMA industry standard and 3GPP 1.28Mcps TDD can be achieved.   


































































