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1 Introduction
During the RAN1#59 and RAN1#59bis meeting, RAN1 have started the discussion on the MC-HSUPA for LCR TDD and finally came to initial agreements with some FFS [1] [2]. And several working assumptions about physical channel layout were made as follows:
· The spreading, burst format, timeslot format, and timing of E-AGCH/E-PUCH/E-HICH remain unchanged. 

· The coding scheme of E-DCH is unchanged, and the coding scheme of this physical channel on each carrier should be independent. 

· The coding schemes of E-UCCH and E-HICH on each carrier should be independent and there is no interleaving between the carriers. 

· In MC-HSUPA, one E-AGCH carries only one carrier’s grant at a time.

In this contribution, we provide our considerations on other physical channels allocation and design on MC-HSUPA operation.   

2 Discussion

This section discusses allocation and design of the physical channels in MC-HSUPA operation. In LCR TDD, the physical channel related to the MC-HSUPA includes the E-AGCH, E-HICH, E-PUCH, E-UCCH, E-RUCCH, associated DPCH and non-scheduled E-PUCH.  
2.1 Physical layer channel allocation for MC-HSUPA

2.1.1 E-AGCH and E-HICH

With respect to the allocation of E-AGCH and E-HICH, there are three main alternatives, namely

· Duplicate the control channels for each uplink carrier, E-AGCHs and E-HICHs, on the same carrier as their controlled E-PUCHs, or 

· Aggregate the control channels of all uplink carriers, e.g. E-AGCHs and E-HICHs, to one carrier or several carriers, or

· Combination of the two above solutions and which is used depends on the configuration by higher layer signaling.
The first alternative is a straightforward extension with minimal impact on the existing specifications while the second alternative can reduce the number of carriers the UE must monitor so as to prolong the battery life for UE. In order to achieve the advantages of both alternatives and keep allocation flexibility, we suggest the third approach is adopted in MC-HSUPA operation.

Proposal 1：In MC-HSUPA, the E-AGCH and E-HICH which control the same E-PUCH are allocated on the same carrier. The carrier(s) where the E-AGCH/E-HICH and the E-PUCH are allocated is configured by higher layer signalling.
2.1.2 Associated DPCH

For MC-HSUPA, we do not see a great need to configure associated DPCH. The configuration of DPCH with other uplink physical channels (e.g. HS-SICH, E-RUCCH, or E-PUCH) increases the peak to average power ratio. To handle this, the UE has to increase the power back-off to fulfill the requirements on adjacent channel leakage ratio (ACLR) and error vector magnitude (EVM). Increasing the back-off reduces efficiency and maximum transmission power. This may cause a negative effect on coverage. 
On the other hand, the DPCH is a dedicated physical channel; the allocation of DPCH will increase the consumption of physical resources. 
Considering the above disadvantages, the HSPA operation without associated DPCH has been supported and standardized in Release 8. So we suggest the associated DPCH is not configured in MC-HSUPA. 
However, the associated DPCH is mandatory configured in MC-HSDPA. The UE and network which support MC-HSUPA shall support MC-HSDPA, so the MC-HSDPA shall also be optimized to support the operation without the associated DPCH. 

Proposal 2：In MC-HSUPA, the associated DPCH is not configured.
Proposal 3：In MC-HSUPA, the MC-HSDPA shall be optimized to support the operation without the associated DPCH.
2.1.3 Non-scheduled E-PUCH
For MC-HSUPA, we do not see a great need to configure non-scheduled E-PUCH. The configuration of non-scheduled E-PUCH also boosts the peak to average power ratio which causes problems mentioned above in 2.1.2. In addition, the semi-persistent schedule operation can realize the function of non-scheduled E-PUCH transmission. 

Proposal 4：In MC-HSUPA, the non-scheduled E-PUCH transmission is not configured.
2.1.4 E-RUCCH 

The E-RUCCH configuration corresponds to the SI trigger and report mechanism, which is discussed in RAN2. So this issue needs the result of RAN2 discussion. 

2.2 Physical layer channel design for MC-HSUPA

This section discusses the design of the physical channels (E-AGCH, E-HICH, E-RUCCH and E-UCCH) in MC-HSUPA operation. 
2.2.1 E-AGCH

During the RAN1#59bis meeting, the following assumption is agreed: In MC-HSUPA, one E-AGCH carries only one carrier’s grant at a time. Based on this, there are two solutions for grant on E-AGCH:
· The E-AGCH can only carry the grant for E-PUCH on the carrier where the E-AGCH controls according to the RRC configuration ; or

· The E-AGCH can carry the grant for arbitrary carrier. 
The first option is simple and has good backward compatibility. The structure and coding scheme of E-AGCH remains unchanged from SC-HSUPA. 

The second option can enhance the scheduling flexibility when the number of scheduled carriers in one TTI is less than that the UE monitors. And in this situation, it may reduce the number of monitored E-AGCH. However, when the number of UE increases and if the UE wants to receive grants on all of monitored carriers at the same time, this advantage will be not obvious because the number of monitored E-AGCH increases. Moreover, it needs to introduce a frequency indicator on E-AGCH, which will change the structure and coding scheme of E-AGCH. And the performance of E-AGCH decoding will be reduced. So we suggest the first option is adopted.
Proposal 5：The E-AGCH can only carry the grant for E-PUCH on the carrier where the E-AGCH controls according to the RRC configuration
Based on proposal 5, we also propose:
Proposal 6：In MC-HSUPA, the new structure and coding scheme of E-AGCH shall not be introduced.

2.2.2 E-HICH

Based on the proposal 1, we suggest:

Proposal 7：In MC-HSUPA, the new structure of E-HICH shall not be introduced. And the coding scheme of E-HICH is FFS.
2.2.3 E-UCCH and E-RUCCH

The E-UCCH conveys the HARQ process ID information, which will decided by the HARQ entity setting conclusion. This issue will be discussed in RAN2, so we need to await the results of RAN2 discussion.
And E-RUCCH structure and coding scheme corresponds to the SI trigger and report mechanism which will also be discussed in RAN2. And we also need to await the results of RAN2 discussion. 
However, it should be highlighted that if a new structure and coding scheme of E-RUCCH is introduced in MC-HSUPA, it will bring about the backward compatibility problems. 
Firstly, the different number of the carriers requires different E-RUCCH structures, i.e. multiple E-RUCCH structures need to be introduced. 
Secondly, the network needs to detect different E-RUCCHs including legacy E-RUCCH and multiple E-RUCCH defined for MC-HSUPA blindly, which increases the complexity of network. 
So we suggest the RAN2 should consider the analysis above.
Proposal 8：RAN2 is kindly requested to take the backward compatibility of E-RUCCH structure into account when discussing the SI triggering and reporting mechanism.
3 Conclusion

In this contribution, we discussed physical channels allocation and design in MC-HSUPA operation. Based on our analysis, we provide the following considerations: 
Proposal 1：In MC-HSUPA, the E-AGCH and E-HICH which control the same E-PUCH are allocated on the same carrier. The carrier(s) where the E-AGCH/E-HICH and the E-PUCH are allocated is configured by higher layer signalling.
Proposal 2：In MC-HSUPA, the associated DPCH is not configured.
Proposal 3：In MC-HSUPA, the MC-HSDPA shall be optimized to support the operation without the associated DPCH.
Proposal 4：In MC-HSUPA, the non-scheduled E-PUCH transmission is not configured.
Proposal 5：The E-AGCH can only carry the grant for E-PUCH on the carrier where the E-AGCH controls according to the RRC configuration
Proposal 6：In MC-HSUPA, the new structure and coding scheme of E-AGCH shall not be introduced.

Proposal 7：In MC-HSUPA, the new structure of E-HICH shall not be introduced. And the coding scheme of E-HICH is FFS.
Proposal 8：RAN2 is kindly requested to take the backward compatibility of E-RUCCH structure into account when discussing the SI triggering and reporting mechanism.
In addition, it can be seen that some issues in RAN1 depends on RAN2 conclusions. So we expect RAN2 can discuss these issues soon.
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