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1 Introduction
At RAN#45 meeting, the Work Item "1.28Mcps TDD Multi-carrier HSUPA" [1] was approved. In RAN1#59 and RAN1#59bis meetings, the following working assumptions were agreed :

· All carriers of one UE use the same TA.
· In MC-HSUPA, one E-AGCH carries only one carrier’s grant at a time.
.Some more issues about synchronization in MC-HSUPA are still FFS:

· Joint ULSC should be used on different carrier or not
· The same or different SS is generated for each carrier by NodeB in one TTI
· How to judge in-sync and out-of-sync for DL.
· Which DL channels can be used for the in-sync and out-of-sync detection.
· DPCH could be configured or not?

In this contribution, we discuss these issues and some suggestions are also given..

2 Discussion
ULSC in MC-HSUPA

In MC-HSUPA, when UE has E-PUCHs on the different carriers in the same TTI, based on the agreement “All carriers of one UE use the same TA”, there are two ways to realize ULSC:
1. in NodeB side, NodeB will generate one SS for the E-PUCHs on these carriers in one TTI, the unique SS will be sent to UE on the corresponding E-AGCHs or E-HICHs of these carriers. But in different TTI, SS might be different. In the UE side, the UE will combine the received SS on E-AGCHs and on E-HICHs in different TTI of M frames and use the result together with the same TA to do ULSC for all of these carriers.
2. in NodeB side, NodeB will generate corresponding SS for different E-PUCHs on these carriers in one TTI, SS might be different for different carriers in one TTI, theses SS will be sent to UE on the corresponding E-AGCHs or E-HICHs of these carriers. In the UE side, the UE will combine all of the received SS on E-AGCHs and on E-HICHs in M frames and use the result together with the same TA to do ULSC for all of these carriers.
As described above, the difference between the two ways is that: the former have the unique SS in one TTI for all carriers, but the latter have corresponding SS for each carrier in one TTI, the same between the two ways is that UE should use the combined SS in M frames together with the same TA to do the joint ULSC for all carriers.
Considering the existing ULSC mechanism, we prefer the latter for ULSC.
Proposal 1: In MC-HSUPA, corresponding SS should be generated and sent for each carrier.
Proposal 2: In MC-HSUPA, joint ULSC should be used for every carrier.
DL Synchronisation detection
When DPCH is configured, UE should detect the burst reception quality and the CRC of DPCH as the criterions of DL Synchronisation. When DPCH is not configured, the criterion of HS-SCCH, E-AGCH and HS-DPSCH CRC detection is used for DL Synchronisation monitoring. As a result, in-sync or out-of-sync is reported.
In MC-HSUPA, voice services might be also happened and DPCH should be configured in this condition.
Proposal 3: In MC-HSUPA, DPCH might be configured if needed.
As to proposal 3, the existing criterion for DL synchronisation detection can be also applied in MC-HSUPA, that is when DPCH is configured, criterions of DPCH detection is applied, when DPCH is not configured, criterions of HS-SCCH, E-AGCH and HS-DPSCH detection is applied.
Proposal 4: In MC-HSUPA, the existing criterion for DL synchronisation detection can be applied. 

Proposal 5: In MC-HSUPA, when DPCH is not configured, HS-SCCH, E-AGCH and HS-DPSCH can be used for DL synchronisation detection.
In MC-HSUPA, when out of sync happened in one carrier, it is not means RL failure for UE, so we prefer that RL failure means out of sync happen in all of carriers.
Proposal 6: In MC-HSUPA, RL failure means out of sync happen in all of configured carriers.
3 Conclusion
Based on above analysis, some proposals are given for synchronization of MC-HSUPA:
Proposal 1: In MC-HSUPA, corresponding SS should be generated and sent for each carrier.
Proposal 2: In MC-HSUPA, joint ULSC should be used for every carrier.
Proposal 3: In MC-HSUPA, DPCH might be configured if needed.
Proposal 4: In MC-HSUPA, the existing criterion for DL synchronisation detection can be applied. 

Proposal 5: In MC-HSUPA, when DPCH is not configured, HS-SCCH, E-AGCH and HS-DPSCH can be used for DL synchronisation detection.
Proposal 6: In MC-HSUPA, RL failure means out of sync happen in all of configured carriers.
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