
3GPP TSG-RAN WG3 #69                                                                                       R3-102215
Madrid, Spain, August 23 - 27, 2010

Source:
CATT 
Title:
Discussion on Iub/Iur user plane for MC-HSUPA
Agenda Item:
15.5
Document for:
Discussion and Decision
1. Introduction
The WI on Multi-Carrier HSUPA for 1.28Mcps TDD was approved in RAN#45 [1]. RAN1 and RAN2 have discussed on this topic for several meetings and some working assumption and agreements have been reached [2][3]. In this contribution, the Iub/Iur user plane issues including the transport bearer mechanism and the format of E-DCH FP data frame are discussed.
2. Discussion
For single-carrier operation, one transport bearer is assigned for one MAC-d flow and the Node B can receive only one MAC-e PDU or MAC-i PDU within one TTI. So when a MAC-e or MAC-i PDU is received, the MAC-e or MAC-i entity in Node B de-multiplexed the MAC-e/MAC-i PDU into MAC-d flows and transfer the data belongs to different MAC-d flows via the corresponding transport bearers to the RNC, using the E-DCH UL DATA FRAME TYPE 1 (MAC-e) or TYPE 2 (MAC-i). If Iur interface exists, then the DRNC shall transparently transmit the received data to the SNRC, via E-DCH UL DATA FRAME TYPE 1 (MAC-e) or TYPE 2 (MAC-i) on Iur interface.
For multi-carrier operation, since UE can transmit data on multiple carriers, so it is possible that the Node B can receive multiple MAC-i PDUs belong to one UE within one TTI, MAC-i PDUs which multiplexed into one MAC-d flow can be sent on several frequencies. So for the MAC-i PDUs received from different carriers, there are some issues need to be discussed:
Issue 1: How does the Node B/DRNC transmit these data to SRNC via Iub/Iur transport bearer?
Issue 2: How does the Node B form the E-DCH FP data frame? Only data from one carrier can be packeted in one FP data frame or data from multiple carriers can be packeted in on FP data frame?
Before discussion of these two issues, some working assumptions need to be discussed in advance. Firstly, in SC-HSUPA, one Iub/Iur transport bearer is associated with one MAC-d flow and can only transmit the data belong to this MAC-d flow. Secondly, in SC-HSUPA, one E-DCH FP data frame only contains data for one TTI, i.e. 5ms. To avoid the impact for this concept, it is suggested that in MC-HSUPA, the same concepts can be applied.

Proposal 1: For MC-HSUPA, one Iub/Iur transport bearer is associated with one MAC-d flow and can only transmit the data belong to this MAC-d flow.
Proposal 2: For MC-HSUPA, one E-DCH FP data frame only contains data received within one TTI.
Then, we discuss the issues mentioned above in the following.

Issue 1: How does the Node B/DRNC transmit these data to SRNC via Iub/Iur transport bearer?

For this issue, there are two possible solutions:
Solution 1: Shared transport bearer mode
In this option, all received MAC-is PDUs from different carriers belong to the same MAC-d flow are transmitted on one Iub/Iur transport bearer. This means that multiple carriers shall the same Iub/Iur transport bearer of the associated MAC-d flow.
Solution 2: Separate transport bearer mode

In this option, each MAC-d flow has its associated transport bearer for each carrier. When the Node B receives the data from multiple carriers, the Node B/DRNC needs to send the data from each carrier on separate Iub/Iur transport bearer.
For solution 1, only one Iub/Iur transport bearer needs to be established and maintained for one MAC-d flow, which is more efficient. However, solution 1 requires the Node B to combine the data received from the different carriers before sending these data to the RNC, which is different from the operation for SC-HSUPA.
For solution 2, multiple Iub/Iur transport bearers need to be established and maintained for one MAC-d flow, which is less efficient. However, there is no need for the Node B to combine the data received from multiple carriers before sending them to the RNC, which is simpler for Node B’s implementation.
For DC-HSUPA, it is decided to adopt both solutions mentioned above and using which mode can be configured by NBAP/RNSAP signaling. We propose to use the similar mechanism for MC-HSUPA for 1.28Mcps TDD.
Proposal 3: Both Shared transport bearer mode and Separate transport bearer mode for the Iub/Iur transport bearer mapping mode are adopted and using which mode can be configured by NBAP/RNSAP signaling for MC-HSUPA.

Issue 2: How does the Node B form the E-DCH FP data frame?
If shared transport bearer mode is applied, there are two alternatives for the Node B to form the E-DCH FP data frame: 1) One E-DCH DATA FRAME only contains data received from one carrier, and 2) one E-DCH UL DATA FRAME contains data received from all carriers. 
For the first alternative, the FP data frame header needs to be included in each data frame which is less efficient. So we slightly prefer to the second alternative, i.e. one E-DCH DATA FRAME only contains data from one carrier.
Proposal 4: If the shared transport bearer mode is applied, one E-DCH UL DATA FRAME contains data received from all UL carriers.
According to the current specification, the outer loop power control can be done in SRNC by using the HARQ failure Indication on user plane. Since the number of HARQ Retransmission contained in HARQ failure Indication can be different for different carriers, the carrier information needs to be included in the header part of E-DCH DATA FRAME TYPE2.
Proposal 5: The carrier information needs to be included in the header part of E-DCH DATA FRAME TYPE2.
3. Conclusion
In this document, issues about Iub/Iur user plane for MC-HSUPA are discussed and the corresponding proposals are given. We kindly ask RAN3 to discuss and decide on the following proposals:
Proposal 1: For MC-HSUPA, one Iub/Iur transport bearer is associated with one MAC-d flow and can only transmit the data belong to this MAC-d flow.
Proposal 2: For MC-HSUPA, one E-DCH FP data frame only contains data for one TTI.
Proposal 3: Both Shared transport bearer mode and Separate transport bearer mode for the Iub/Iur transport bearer mapping mode are adopted and using which mode can be configured by NBAP/RNSAP signaling for MC-HSUPA.

Proposal 4: If the shared transport bearer mode is applied, one E-DCH UL DATA FRAME contains data received from UL all carriers.
Proposal 5: The carrier information needs to be included in the header part of E-DCH DATA FRAME TYPE2.
Based on the decision in RAN3, stage 3 CRs can be prepared in the next meeting.
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