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1
Introduction
The Work Item "1.28Mcps TDD Multi-carrier HSUPA" was approved at RAN#45 meeting [1]. Currently RAN1 agreements have been agreed and sent out by LS [2] and also attached in the Annex. This contribution presented an initial impact analysis of MC-HSUPA on the RAN4 BS requirements.
2 Impact Analysis on 25.105
3.1 BS RF requirements

For BS Transmitter RF requirements, currently no revision is foreseen, since multi-carrier HSUPA is primarily an uplink enhancement.

For BS Receiver RF requirements, also no major changes are needed, as the base station side is already having the assumption of multi-carrier operation.
In addition, some clarifications could be added for the interfering signal offsets to ACS, blocking, and intermodulation characteristics to further clarify if deemed necessary. However, all multi-carrier BS could be applied and supporting MC-HSUPA is not a precondition.
3.2 BS Demodulation requirements

The BS is already operation in multi-carrier cases and it is recommended to define the performance requirements in terms of single carrier requirement. According to RAN1’s agreements in [1], the physical configuration in a single carrier remains basically unchanged:

Physical channel structure:

· The spreading, burst format, timeslot format, and timing of E-AGCH/E-PUCH/E-HICH remain unchanged.
· In MC-HSUPA, no new structure for E-HICH shall be introduced. And the coding scheme and mapping of E-HICH is FFS.
· There is no need for new E-AGCH type. The structure and coding of E-UCCH remain unchanged. 

Multiplexing and channel coding:

· In MC-HSUPA, there is only one CCTrCH of E-DCH type per carrier per UE, there is only one E-DCH per CCTrCH, and there is only one transport block per TTI per carrier.

· 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.
It means we can reuse the current BS performance requirements for E-DCH without further simulation work.
In addition, according to RAN1’s agreements, no new physical channel was introduced with MC-HSUPA feature so new requirements regarding new channel is needed.
3 Conclusion
In this contribution, a brief impact analysis to BS requirements by the introduction of TDD MC-HSUPA was presented. We can see that very limited changes were needed since RF requirements are basically unchanged and demodulation requirements can be clarified and extended without further simulation.
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Annex
The RAN1’s agreements on MC-HSUPA are listed below:

Relation with legacy features:

· A legacy single-carrier UE or multi-frequency HSDPA UE should be able to operate in a MC-HSUPA cell.

· The UE and network which support MC-HSUPA shall support MC-HSDPA.

· The UE and network which support MC-HSUPA shall support UL enhanced L2.

· When MC-HSUPA operation is configured for one UE, SPS operation shall be configured on max 1 carrier.
· When MC-HSUPA and uplink SPS are configured simultaneously, E-AGCH type 2 is used to schedule E-PUCH on the carrier where uplink SPS is configured while E-AGCH type X is used to schedule E-PUCH on the carriers where uplink SPS is not configured. X is FFS.
· MC-HSUPA without DPCH should be supported in MC-HSUPA.

· In MC-HSUPA, DPCH can be configured on zero or one carriers.

· In MC-HSUPA, non-scheduled E-PUCH transmission cannot be configured.
Control channel configuration:

· E-PUCH and its corresponding control channel can be configured on the same carrier.

· The baseline configuration is to have E-AGCH and its corresponding E-PUCH on the same carrier.

a. If it decided to not support a dynamic E-AGCH/E-PUCH carrier relationship then the E-AGCH type of each carrier in MC-HSUPA shall be decided by the configured feature(s) on this carrier, i.e. if any feature configured on this carrier shall use E-AGCH type 2 then E-AGCH type 2 shall be used for this carrier, otherwise E-AGCH type 1 shall be used for this carrier.

b. If it decided to support a dynamic E-AGCH/E-PUCH carrier relationship then E-AGCH type 2 shall be used.

· The E-PUCH and the associated E-HICH are allocated on the same carrier.

Physical channel structure:

· The spreading, burst format, timeslot format, and timing of E-AGCH/E-PUCH/E-HICH remain unchanged.
· In MC-HSUPA, no new structure for E-HICH shall be introduced. And the coding scheme and mapping of E-HICH is FFS.
· There is no need for new E-AGCH type. The structure and coding of E-UCCH remain unchanged. 

Multiplexing and channel coding:

· In MC-HSUPA, there is only one CCTrCH of E-DCH type per carrier per UE, there is only one E-DCH per CCTrCH, and there is only one transport block per TTI per carrier.

· 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.
Power control:

· The inner loop power control of E-PUCH shall be independent for each carrier of one UE.

· The desired E-PUCH received power (PRXdes_base) for E-PUCH Open loop power control should be configured per carrier.

Synchronization:

· All carriers of one UE use the same TA.
· UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.

· If HS-DSCH without DPCH is supported in MC-HUSPA, UE check the CRC of all HS-SCCH/E-AGCH/HS-PDSCH for in sync, out-of sync detection

· When DPCH is configured in MC-HSUPA, the Sync procedure is the same as for single carrier Dedicated channel synchronisation, i.e. the UE should measure the burst reception quality and the CRC of DPCH for DL Sync detection.

· When DPCH is not configured in MC-HSUPA, the Sync procedure is the same as for single carrier Shared channel synchronisation, UE should measure the CRC of all HS-SCCH, E-AGCH and HS-DSCH for Sync detection.

a. It is FFS whether E-HICH should also be used for Sync detection.

DRX：

· Control channel DRX should be supported in MC-HSUPA.

· For HS-SCCH or E-AGCH monitoring, the activation and deactivation status of DRX is always identical for all the carriers. The DRX (de)activation order carried by HS-SCCH is effective for all carriers.

· Parameter UE_DRX_Enabled should be maintained per UE.

· Parameter E_AGCH_DRX_Active also should be maintained per UE.

· Parameters of DRX pattern should be shared by all carriers of MC-HSUPA.

Measurement:

· The definition of UPH in MC-HSUPA is the same as single carrier HSUPA. Pmax is determined by the power class of the UE. Note that the total transmit power can be shared among all carriers.

· The maximum allowed UL TX Power in MC-HSUPA should be configured per UE. All carriers use the same value.

Other:

· MC-HSUPA operation is introduced only in CELL_DCH state.

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

· SI structure which is the same as single carrier can be supported by MC-HUSPA.

· SNPL can be reported per carrier or per carrier group.

· No physical layer signaling (e.g. HS-SCCH orders) for activation and deactivation of UL carriers is introduced.
· In MC-HSUPA, the single RF chain UE transmitter structure is adopted as the reference structure. 
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