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1. Introduction

This email discussion is intended to discuss a list of issues associated with MC-HSUPA. It is divided into six parts:
· SI definition
· The structure and coding of MC-HSUPA related physical channel
· Physical layer procedure, including open loop power control procedure, closed loop power control procedure, outer loop power control, DL synchronization procedure
· The modification of MC-HSDPA, including TS0, HS-PDSCH operation without the DPCH, DL SPS and Control channel DRX
· Physical channel allocation
· Measurement definitions including UPH
The discussion is based on the following assumptions which are agreed in RAN1 (including partly RAN2 agreements):

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

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

· 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.

· 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 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.

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

· All carriers of one UE use the same TA.
· In MC-HSUPA, one E-AGCH carries only one carrier’s grant at a time.
· In MC-HSUPA, no new structure for E-HICH shall be introduced.
· No physical layer signalling (e.g. HS-SCCH orders) for activation and deactivation of UL carriers is introduced.
Agreement reached on RAN1 60#bis:
· SI structure which is the same as single carrier can be supported by MC-HUSPA.

· There is no need for new E-AGCH type. The structure and coding of E-UCCH remain unchanged. 

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

· MC-HSUPA without DPCH should be supported in MC-HSUPA.

· 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.

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

· E-PUCH and its corresponding control channel can be configured on the same carrier.
· When UE is triggered to send the SI on E-RUCCH, UE only sends the E-RUCCH on one carrier.
· The single-carrier UPH definition can be directly applied to define the UPH of an MC-HSUPA UE.
· Downlink synchronization primitives 
· in-sync shall be reported if at least one downlink physical channel on all carriers is received with a correct CRC in the current sub frame 

· Out-of-sync shall be reported if no downlink physical channel on all carriers has been received with a correct CRC in the out-of-sync detection window period

· The specific channels to be measured are FFS

· Radio link monitoring procedures for both uplink and downlink remain unchanged
· 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.
Companies are kindly asked to provide your viewpoints on the above six parts, and give your advises in the table below. As the discussion goes forward, we will open more tables, if needed, for more questions and discussion. Final document will be provided with a list of agreed proposals and open issues.
2. Current situation
The following topics are discussed in RAN1 HSPA Email reflector.
1. SI structure on E-RUCCH or E-RUCCH structure

a) The single-carrier SI structure should be supported by MC-HUSPA.
b) The SI structure with multi SNPL or UPH should be supported.
[TD Tech]: support (a) and (b). The new SI structure with multi SNPL or UPH should be supported.

[CATT]: We agree with a). Furthermore we suggest SI structure on E-RUCCH remain unchanged, i.e no new SI structure shall be introduced. 
[New Postcom]: We support a) and b)
[ZTE]: support (a), neither new SI structure on E-RUCCH nor new E-RUCCH structure is needed.
2. SI structure on E-PUCH

a) The single-carrier SI structure should be supported by MC-HUSPA.
b) The SI structure with multi SNPL or UPH should be supported.
[TD Tech]: support (a) and (b). The new SI structure with multi SNPL or UPH should be supported.

[CATT] We agree with a). Furthermore we suggest SI structure on E-PUCH remain unchanged, i.e no new SI structure shall be introduced.
[New Postcom]: We support a) and b), agree with TD Tech.
[ZTE]: support (a) and partly (b), if there are more spare bits in MAC-is PDU, SNPLs of other carriers could also be carried, as to UPH, UPH of one carrier can be used to calculate UPHs of other carriers, and there is no need to carry more UPHs in SI, so new SI structure could be supported for multi SNPLs but not for multi UPHs.
3. DPCH support in combination with MC-HSUPA
a) DPCH could be supported in combination with MC-HUSPA.
b) DPCH can’t be supported in combination with MC-HUSPA.
[TD Tech]: a) DPCH could be supported in combination with MC-HUSPA.

[CATT] b) DPCH can’t be supported in combination with MC-HUSPA.  

[New Postcom]: a) DPCH could be supported in combination with MC-HUSPA.
[ZTE]: support (a)
4. Non-scheduled E-PUCH support in combination with MC-HSUPA. 
a) Can be supported on maximum 1 carrier
b) When only one carrier is configured for MC-HSUPA UE, Non-scheduled E-PUCH can be supported.
c) Can be supported on all carriers.
d) needn’t to be supported
[TD Tech]: d) Non-scheduled E-PUCH needn’t to be supported in combination with MC-HSUPA
[CATT] d) Non-scheduled E-PUCH needn’t to be supported in combination with MC-HSUPA  
[New Postcom]: We support a).
[ZTE]: support a), and when SPS was supported, option (d) could also be considered
5. SS signal transmission in MC-HUSPA. The current agreement is: All carriers of one UE use the same TA.
a) UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.
b) UE use one SS signal on one E-AGCH/E-HICH
c) Other method.

[TD Tech]: a) UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.
[CATT] a) UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.

[New Postcom]: We support a).
[ZTE]: when DPCH is not configured in MC-HSUPA, UE combine all SS signal on each E-AGCH/E-HICH/HS-SCCH/HS-PDSCH in the same TTI into one UL time advance vale.
6. The reporting of UPH
a) Per carrier

b) per UE
[TD Tech]: a), UPH is a carrier level parameter, and should be reported per carrier.
[CATT] UPH is reported per carrier group 

[New Postcom]: We support a).
[ZTE]: UPH is a carrier level parameter, and UPH of one carrier can be used to calculate UPHs of other carriers
7. For carrier in open loop power control status, does Node B can estimate UPH of other carriers according to a UPH of one carrier?
a) For carrier in open loop power control status, NodeB can’t estimate UPH of other carriers according to a UPH of one carrier.
b) For carrier in open loop power control status, Node B can estimate UPH of other carriers according to a UPH of one carrier
[TD Tech]: b) for carrier in open loop power control status, Node B can estimate UPH of other carriers according to a UPH of one carrier.

[CATT] :Node B can estimate UPH of other carriers according to a UPH of one carrier regardless of the power control status.

[New Postcom]: Agree with CATT.
[ZTE]: support a, and this can also be applied in closed loop power control
8. For carrier in closed loop power control status, does Node B can estimate UPH of other carriers according to a UPH of one carrier?
a) For carrier in closed loop power control status, NodeB can’t estimate UPH of other carriers according to a UPH of one carrier.
b) For carrier in closed loop power control status, Node B can estimate UPH of other carriers according to a UPH of one carrier
[TD Tech]: a) for carrier in closed loop power control status, Node B can’t estimate UPH of other carriers according to a UPH of one carrier.

[CATT] Node B can estimate UPH of other carriers according to a UPH of one carrier regardless of the power control status. 

[New Postcom]: Agree with CATT.
[ZTE]: support b)
9. If HS-DSCH without DPCH is supported in MC-HUSPA, please give your recommended Shared physical channel synchronization procedure in MC-HSUPA.

a) check the CRC of all HS-SCCH/E-AGCH/HS-PDSCH for in sync, out-of sync detection

b) check the CRC of part HS-SCCH/E-AGCH/HS-PDSCH for in sync, out-of sync detection

c) check the CRC of all HS-SCCH/E-AGCH for in sync, out-of sync detection
d) other method(if needed, please give the detail)
[TD Tech]: a) or c), When HS-DSCH without DPCH is configured, MC-HSUPA UE should measure all HS-SCCH/E-AGCH/HS-PDSCH (FFS)/E-HICH (FFS) for in sync, out-of sync detection.
[CATT] a) check the CRC of all HS-SCCH/E-AGCH/HS-PDSCH for in sync, out-of sync detection 

[New Postcom]: Agree with CATT.

[ZTE]:  Support a), and E-HICH can be FFS
10. E-PUCH and its corresponding control channel can be configured on different carrier.
a) Can be configured on different carrier.
b) Can’t be configured on different carrier.
[TD Tech]: a), E-PUCH and its corresponding control channel can be configured on different carrier. 
[CATT]:  a) E-PUCH and its corresponding control channel can be configured on different carriers.  

[New Postcom]: We support a).

[ZTE]: E-PUCH and its corresponding E-HICH are on the same carrier, E-AGCH and its corresponding E-PUCH can be on the same carrier or on different carrier
11. If E-PUCH and its corresponding control channel can be configured on different carrier, shall a carrier indicator field be supported in E-AGCH?
a) E-AGCH can schedule any carrier configured by RNC. Carrier indicator field should be supported in E-AGCH type 2.
b) Each E-AGCH schedule one pre-defined E-PUCH. The relationship of E-PUCH and its corresponding E-AGCH is configured by RNC.
[TD Tech]: a) E-AGCH can schedule any carrier configured by RNC. Carrier indicator field should be supported in E-AGCH type 2.
[CATT]: b) no carrier indicator shall be introduced on E-AGCH in MC-HSUPA.

[New Postcom]: FFS.

[ZTE]: support a), E-AGCH type2 is used and a carrier indicator is needed. But one E-AGCH can only schedule one carrier at the same time.
12. MC-HSUPA Control channel DRX
a) DRX status should be maintained per carrier
b) DRX status should be maintained per UE
[TD Tech]: need further discussion.
[CATT] FFS 

[New Postcom]: FFS

[ZTE]: support a
13. E-AGCH type in MC-HSUPA
a) When HSPA+ feature is not configured in combination with MC-HSUPA, E-AGCH type1 should be used. When HSPA+ feature is configured in combination with MC-HSUPA, E-AGCH type1 should be used..
b) Only use E-AGCH type 2 in MC-HSUPA.

[TD Tech]: b), consider the potential expansion of E-AGCH; we advise only E-AGCH type 2 should be supported in MC-HSUPA.

[CATT] E-AGCH type1 is used to schedule E-PUCH on the carriers where uplink SPS is not configured, E-AGCH type 2 is used to schedule E-PUCH on the carriers where uplink SPS is configured.

[New Postcom]: Option b) is preferred.
[ZTE]: share the same view with TD Tech
14. It has been agreed that: When UE is triggered to send the SI on E-RUCCH, UE only sends the E-RUCCH on one carrier. FFS on SI reporting on E-RUCCH: Which carrier is selected to send the SI?
a) A fixed carrier configured by RNC 
b) UE can select one carrier dynamically
[TD Tech]: b), when SI should be reported on E-RUCCH, UE can select one carrier dynamically.

[CATT] a) A fixed carrier configured by RNC 

[New Postcom]: UE sends the E-RUCCH on the carrier which triggered SI.

[ZTE]: support a
15. Maximum allowed UL TX Power in MC-HSUPA
a) Should be configured per carrier. 
b) Should be configured per SNPL group. Carriers in the same SNPL group use the same value.
c) Should be configured per UE. All carriers use the same value.
[TD Tech]: need further discussion.

[CATT] FFS 

[New Postcom]: Option c is preferred.

[ZTE]: support c
16. The desired E-PUCH received power (PRXdes_base) for E-PUCH Open loop power control
a) Configured per carrier. 
b) Configured per SNPL group.
c) Configured per UE.
[TD Tech]: a) The desired E-PUCH received power (PRXdes_base) for E-PUCH Open loop power control should be configured per carrier.
[CATT] a) the desired E-PUCH received power (PRXdes_base) for E-PUCH Open loop power control should be configured per carrier. 

[New Postcom]: We support a).

[ZTE]: support a
3.  Summary
Agreement can be reached
1) UE combine all SS signal on each E-AGCH/E-HICH in the same TTI into one UL time advance vale.
2) For carrier in open loop power control status, Node B can estimate UPH of other carriers according to a UPH of one carrier.
3) 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
4) E-AGCH and its corresponding E-PUCH can be on different carrier.
5) The desired E-PUCH received power (PRXdes_base) for E-PUCH Open loop power control should be configured per carrier.
Open issues:
1) SI structure on E-RUCCH or E-RUCCH structure
2) SI structure on E-PUCH
3) DPCH support in combination with MC-HSUPA
4) Non-scheduled E-PUCH support in combination with MC-HSUPA
5) The reporting of UPH
6) For carrier in closed loop power control status, does Node B can estimate UPH of other carriers according to a UPH of one carrier?
7) If E-PUCH and its corresponding control channel can be configured on different carrier, shall a carrier indicator field be supported in E-AGCH?
8) MC-HSUPA Control channel DRX should be maintained per carrier or per UE.
9) E-AGCH type in MC-HSUPA
10) SI reporting on E-RUCCH: Which carrier is selected to send the SI? 
11) Maximum allowed UL TX Power in MC-HSUPA
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