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Discussion and decision
1. Introduction

In 3GPP TSG RAN Meeting #45, a work item of 1.28Mcps TDD Multi-carrier HSUPA was approved in order to resolve the problem that the single user throughput imbalance between downlink and uplink is remarkable.
This paper gives some analysis in physical layer perspective.
2. Discussion
E-AGCH structure
If each E-AGCH can only serves one pre-defined Uplink carrier, the total number of E-AGCH would be increased compared with E-AGCHs can be shared among different uplink carrier.

If one carrier indicator field can be extended in E-AGCH, all E-AGCHs can be shared among the uplink carriers. Compared with the E-AGCHs reserved for each uplink carrier, the total number of E-AGCH (with extended carrier indicator field) can be reduced. The E-AGCH with extended carrier indicator field is given as following:
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Figure1. E-AGCH with carrier indicator field

According to the current E-AGCH definition, when xflag,1, xflag,2=‘00’,the xinfo2,4, x,info2,5 and the Reserved bit is unused;when xflag,1, xflag,2≠‘00’,the the special information 2 (x,info2,1, xinfo2,2, x,info2,3, xinfo2,4, x,info2,5,) and the Reserved bit is unused. The unused bits can be extended as carrier indicator field.

For MC-HSDPA, each HS-SCCH is associated with one HS-PDSCH on one downlink carrier, HS-SCCH and the associated HS-PDSCH can located on same carrier or different carrier. When HS-SCCH is scheduled, UE shall receive the associated HS-PDSCH on the corresponding DL carrier.

Proposal1: one carrier indicator field can be extended in E-AGCH to support flexible inter-carrier E-PUCH scheduling. 
Proposal2: The carrier indicator field can be introduced to HS-SCCH for Multi carrier HSDPA scheduling.
SYNC procedure
For R7 and former release single carrier or MC-HSDPA LCR TDD, the UE should detect the burst reception quality and the CRC of DPCH as the criterions of DL Synchronisation. For R8/9 HS-DSCH and E-PUCH operation without DPCH, only the criterion of HS-SCCH, E-AGCH and HS-DPSCH CRC detection is reserved for DL Synchronisation monitoring. While for MC-HSUPA without DL DPCH, the channels for downlink synchronisation detection need to be clarified.
Question 1: When DPCH is not configured, which channel should be monitored for Downlink synchronisation detection in MC-HSUPA?

When DPCH is not configured, the monitored DL channel could be HS-SCCH, HS-PDSCH, E-AGCH, and E-HICH. If the Synchronisation procedure of MC-HSUPA needs to guarantee the channel quality of all DL channel, UE should monitor all DL control channel and traffic channel scheduled by NodeB. 
For MC-HSPDA/MC-HSUPA UE without DL DPCH and DL SPS, all DL signal and traffic is transmitted on dynamic HS-PDSCH. The dynamic HS-PDSCH is controlled by HS-SCCH. Only if HS-SCCH/E-AGCH with correct CRC is received, does UE can decode the scheduled HS-PDSCH or transmit UL E-PUCH. In order to guarantee the signal and traffic transmission, the channel quality of HS-SCCH/E-AGCH should be estimated first. 

The channel quality of HS-PDSCH can be reflected by ACK/NACK, CQI, RMF field of HS-SICH, and can be guarantee by the Link Adaptation Procedure and HS-DSCH Channel Quality Indication Procedure. So, shall HS-PDSCH be measured by DL SYNC procedure need FFS.
The SYNC procedure should also reflect the feedback signalling quality of E-PUCH. E-HICH carries the ACK/NACK of dynamic E-PUCH and the TPC/SS, ACK/NACK of SPS E-PUCH or Non-scheduled E-PUCH. So, we advise the channel quality of E-HICH should also be guaranteed by DL SYNC procedure.
Proposal 3: The UE could measure HS-SCCH, E-AGCH, E-HICH (FFS) and HS-PDSCH (FFS) for DL SYNC detection.
3. Conclusion
This paper gives some analysis in physical layer perspective, and the following proposals are given for approval.
Proposal1: one carrier indicator field can be extended in E-AGCH to support flexible inter-carrier E-PUCH scheduling. 
Proposal2: The carrier indicator field can be introduced to HS-SCCH for Multi carrier HSDPA scheduling.
Proposal 3: The UE could measure HS-SCCH, E-AGCH, E-HICH (FFS) and HS-PDSCH (FFS) for DL SYNC detection.
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