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1. Introduction

With the introduction of DC-HSUPA, some discussion and corresponding solutions about the impact on E-DCH FP of data frame are provided in this contribution. 
2. Discussion
Iub/Iur interface provides the means of E-DCH frames carrying user data between NodeB and SRNC. One Iur/Iub E-DCH data stream is carried on one transport bearer established over the Iur/Iub interface. A UE may have multiple E-DCH data streams. With introduction of DC-HSUPA, two possible alternatives could be defined as follows:   
Alternative.1: MAC-i PDUs transmitted from dual uplink carriers are demultiplexed into one MAC-d flow which then sent on one transport bearer, as shown in Figure 1: 
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Figure 1 
Alternative.2: MAC-i PDUs transmitted from dual uplink carriers are demultiplexed into one MAC-d flow which then                 sent on two separate transport bearers, as shown in Figure 2:


[image: image2.emf] 

RNC  

 

Node B  

 

Transport Bearer1 carries MAC-i 

PDUs of MAC-d flow1 from 

carrier1

M

A

C

-

i 

P

D

U

s 

o

f 

M

A

C

-d

 

fl

ow

1

MA

C

-i P

DU

s o

f 

M

AC

-d

 flo

w1

Transport Bearer2 carries MAC-i 

PDUs of MAC-d flow1 from 

carrier2

                       

                Figure 2

2.1 Alternative.1
For alternative.1, MAC-i PDUs transmitted from two carriers carried in one transport bearer. The following possibilities may be considered: 
1) MAC-i PDUs transmitted from specific carrier included into carrier corresponding Data Frame, each of the Data Frame respectively sent on the same transport bearer with current data transfer scheme, as shown in Figure 3:
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                           Figure 3

2) MAC-i PDUs transmitted from two carriers included into the same Data Frame sent on the same transport bearer, as show in Figure 4:                             
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                         Figure 4

For the first scheme as shown in Figure 3, based on the current principle structure of Data Frame and can straightforwardly extend single-carrier solution in SRNC and NodeB, so it require minimum implementation effort.
For the secondary scheme as shown in Figure 4, it need to modify the current structure of Data Frame and will increase the complexity of implementation, as well as the large impact on the current Frame Protocol. 
Proposal 1：Based on alternative.1, we propose to include MAC-i PDUs transmitted from specific carrier into carrier corresponding Data Frame. 
For macro diversity, the combining of UL E-DCH data flows shall take place in the SRNC. With the introduction of DC-HSUPA, it needs to distinguish whether the data payload with the same CFN is from the same carriers within one Active Set or from different carriers.

Proposal 1-A：Based on alternative.1, we propose to discriminate received MAC-i PDUs transmitted from which carrier by set a Carrier Indication field.

With the introduction of DC-HSUPA, data frame rate is almost double compared with which in HSUPA, the Frame Sequence Number is incremented for each transmitted data frame, in this way, the maximum total number of FSN is not large enough to catch the increased data frame rate. So we propose:
Proposal 1-B: Based on alternative.1, we propose to extend the Field Length of Frame Sequence Number field to increase the total number of FSN.
In DC-HSUPA, for carrier specific HARQ entities, indication of the HARQ Failure need to be carrier separately.

Proposal 1-C: Based on alternative.1, we propose to separately indicate the HARQ Failure per carrier.
2.2 Alternative.2
For alternative.2, MAC-i PDUs transmitted from two carriers carried in two transport bearers, we propose:
Proposal2: Based on alternative.2, we need to define the correspondence principle between transport bearers and carriers. 
For SRNC, when receive Data Frame from NodeB, it can distinguish MAC-i PDU transmitted from which carrier by the correspondence principle between transport bearers and carriers and the actual transport bearer that the Data Frame sent on. In the same way, SRNC can distinguish the received HARQ Failure indication of which carrier based on the the correspondence principle between transport bearers and carriers and the actual transport bearer that the HARQ Failure indication sent on .
Proposal2-A: Based on alternative.2, we propose to maintain the current E-DCH FP data receiver process rule and SRNC distinguish MAC-i PDU and HARQ Failure indication transmitted from which carrier by the correspondence principle between transport bearers and carriers.
For NodeB, when send MAC-i PDUs to SRNC, it need to judge which transport bearer to carry on based on the correspondence principle between transport bearers and carriers and the actual MAC-i PDUs will be sent transmitted from which carrier first. By this, it can also send carrier specified HARQ Failure indication on corresponding transport bearer. 
Proposal2-B: Based on alternative.2, we propose to send carrier specified MAC-i PDUs and HARQ Failure indication on corresponding transport bearer. 
For the Frame Sequence Number, each flow generates its own Frame Sequence Number. As a base of detection of frame loss, in DC-HSUPA, this generation rule needs to be changed, so we propose : 
Proposal2-C: Based on alternative.2, we propose to generate Frame Sequence Number per carrier.
3. Conclusion
In this contribution, we discuss the means of E-DCH frames carrying user data between NodeB and SRNC in DC-HSUP, two possible alternatives could be defined:
Based on alternative.1 that MAC-i PDUs transmitted from dual uplink carriers are demultiplexed into one MAC-d flow which then sent on one transport bearer, we propose:
1-A: discriminate received MAC-i PDUs transmitted from which carrier by set a Carrier Indication field.

1-B: extend the Field Length of Frame Sequence Number field to increase the total number of FSN.

1-C: separately indicate the HARQ Failure per carrier.
Baed on alternative.2 that MAC-i PDUs transmitted from dual uplink carriers are demultiplexed into one MAC-d flow which then sent on two separate transport bearers, we propose:

     2-A: maintain the current E-DCH FP data receiver process rule and SRNC distinguish MAC-i PDU transmitted from which carrier by the correspondence principle between transport bearers and carriers.
     2-B: send carrier specified MAC-i PDUs and HARQ Failure Indication on corresponding transport bearer. 
     2-C: generate Frame Sequence Number per carrier.
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