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1
Introduction

The following section details the E-TFC selection procedure for UL MIMO. This contribution describes the common understanding of the E-TFC selection procedure to be used for UL MIMO in HSUPA. Some open issues are also indicated.
2
E-TFC Selection for UL MIMO
2.1
General Principles

· Rank 2 transmissions are only allowed if the E-TFC selection results with two TBs that map to the 2xSF2+2xSF4 spreading factor configuration in both streams. If one or both TB sizes violate this rule the UE shall transmit rank 1.
· The transmit power applied on the E-DPDCH and the S-E-DPDCH channels is always equal for the two streams during rank 2 transmission.

· The secondary stream grant refers to the effective gain factor that is to be used for determining the TBS for the secondary stream based on the gain factor-TBS table. The tables that map the gains factors to the TB size for the primary stream are to also to be used for the selection for the TB size for the secondary stream.
· The grant for the secondary stream is determined from a signaled power offset to the primary stream power. The signaled power offset can be derived from the SIR between the primary and secondary stream.
· The E-TFC selection procedure indicates different actions for when the UE is power-limited vs. when it is not power-limited. The UE is defined to be power-limited if the actions followed for the not power limited case causes the maximum UE transmit power to be exceeded.
2.2
Case A: E-TFC selection when the Node B has signalled rank1 to the UE
Case A1: No pending retransmissions:

· Legacy E-TFC selection rules apply with the current SG; Rank 1 is transmitted

Case A2: 1 pending retransmission

· The re-transmission (primary or secondary) is transmitted using rank 1 on the primary stream using the gain factors derived from the TBS of the retransmitted TB corresponding to stream 1 rank 1.

Case A3: 2 pending retransmissions 

· Retransmit using rank 2 without changes to the gain factors or the transport block sizes. When the UE is power limited, the gain factors applied in the data and control channels are scaled to meet the maximum UE transmit power in accordance with the power scaling procedure.

2.3
Case B: E-TFC selection when the Node B has signalled rank2 to the UE
Case B1: No pending retransmissions

· UE is not power or buffer limited:
· The primary stream TB is selected corresponding to the maximum E-TFC that is allowed by the Serving Grant.
· The secondary stream TB is selected  based on the power (gain factors) chosen for the primary stream and the signalled offset.
· UE is power limited:

· The TB on the primary stream is selected corresponding to the maximum power (gain factors) that can allocated to the primary stream such that the maximum UE transmit power is not exceeded for rank-2 transmission.  
· The secondary stream TB is selected based on the power (gain factors) chosen for the primary stream and the signalled offset. 
· UE is buffer limited:

· The data in the UE buffer is used to fill the primary stream TB, selected such that it does not exceed the maximum E-TFC that is allowed by the Serving Grant. 
· Any remaining bits are mapped to the secondary stream TB. 
· UE is both buffer and power limited:

· The rules for the power limited scenario are applied first, followed by the rules applicable for the buffer limited scenario.
· [FFS: In all cases, if the minimum TB sizes allowed for rank 2 transmission are violated, then the UE falls back to rank 1. When the UE falls back to rank 1, then the E-TFC selection procedure is performed as if the NodeB has signalled rank1 to the UE (Case A)]

Case B2: 1 pending retransmission

· If primary stream is retransmitted, the gain factors to be applied are derived from the TB size corresponding to stream 1 such that the maximum UE transmit power for rank-2 transmission is not exceeded. The TB size is not changed during the re-transmission.
· UE is not power or buffer limited:
· The secondary stream TB is selected based on the maximum E-TFC that is allowed by the gain factors applied on the primary stream and the signalled offset.
· UE is power limited:
· The secondary stream TB is selected based on the gain factors applied on the primary stream and the signalled offset.

· The gain factors on the primary stream are the maximum power (gain factors) that can be allocated for rank-2 transmission such that the maximum UE transmit power is not exceeded.
· UE is buffer limited:
· The data in the UE buffer is used to fill the secondary stream TB, selected such that it does not exceed the maximum E-TFC that is allowed by the gain factors applied on the primary stream, and the signalled offset.

· UE is both buffer and power limited:
· The rules for the power limited scenario are applied first, followed by the rules applicable for the buffer limited scenario.
· [FFS: In all cases, if the minimum TB sizes allowed for rank 2 transmission are violated, then the UE falls back to rank 1. When the UE falls back to rank 1, then the E-TFC selection procedure is performed as if the NodeB has signalled rank1 to the UE (Case A)]
· If secondary stream is retransmitted, the gain factors to be applied are derived from the TB size corresponding to stream 1 such that the maximum UE transmit power for rank-2 transmission is not exceeded. The TB size is not changed during the re-transmission.
· UE is not power or buffer limited:
· The primary stream TB is selected corresponding to the maximum E-TFC that is allowed by the Serving Grant.

· UE is power limited:
· The primary stream TB is selected based on the maximum power (gain factors) that can allocated for rank-2 transmission such that the maximum UE transmit power is not exceeded.
· UE is buffer limited:
· The data in the UE buffer is used to fill the primary stream TB, selected such that it does not exceed the maximum E-TFC that is allowed by the Serving Grant.
· UE is both buffer and power limited:
· The rules for the power limited scenario are applied first, followed by the rules applicable for the buffer limited scenario.
· [FFS: In all cases, if the minimum TB sizes allowed for rank 2 transmission are violated, then the UE falls back to rank 1. When the UE falls back to rank 1, then the E-TFC selection procedure is performed as if the NodeB has signalled rank1 to the UE (Case A) ]
Case B3: 2 pending retransmissions

· Retransmit using rank 2 without changes to the gain factors or the transport block sizes. When the UE is power limited, the gain factors applied in the data and control channels are scaled to meet the maximum UE transmit power in accordance with the power scaling procedure.
3
Additional Discussion

Minimum TB size and UE Fallback Mechanism

In the previous section, the definition of the minimum TBS and the fallback mechanism for the UE to autonomously switch to rank-1 are left FFS. 

It was suggested that one possible alternative is to remove the concept of minimum TB size from the specification and allow all TBs to map to 2xSF2+2xSF4. This option was suggested to address the issue in Case B1where there are no pending transmissions and the UE would be buffer limited. In this case, the UE may retain some bits in its buffer if the minimum TB size criterion is not met. In the proposed option, the UE would fall back to rank-1 only if the data in the buffer is not sufficient to fill up TB1 selected in accordance with the serving grant. Since the suggested option introduced the concept of repetition coding, it was decided that a final decision on the UE fallback mechanism would be taken during the meeting. 
It was also mentioned that even if the concept of minimum TB size were introduced, the exact details of how this minimum TB size should be specified were not discussed. If min TB sizes are introduced, the details of the specification of the minimum TB size would also have to be finalized during the meeting.
Buffer Limited Scenarios
One particular scenario that was discussed was Case B2 where the secondary stream was retransmitted and the UE also happens to be buffer limited. In this case, it was pointed out that if all TB sizes were allowed to map to 2xSF2+2xSF4 and minimum TB size restriction were removed, then the primary stream TB could sometimes be a small value which would impact the choice of the gain factors for both the primary and secondary streams thereby compromising the re-transmission of the secondary stream. Some companies indicated that this issues indicated the need for a minimum TBS concept. 

Secondary Stream Grant

The TB on the secondary stream is indicated by means of an offset to the Serving Grant. This offset was initially agreed to be an index offset during the previous meeting. However, upon some further discussion of the details of the E-TFC selection, it was agreed that the offset would be a “power” offset instead. It was also established that, in power limited scenarios when the UE scales down the gain factors, the application of the offset before or after the scaling would not impact the actual choice of the TB. It was also agreed that the signalled offset itself would not be scaled due to any power scaling of the gain factors that may occur. Finally, it was agreed that while the offset would be signalled as an offset to the Serving Grant, it would applied at the UE as an offset to the gain factors that are actually applied on the primary and secondary streams.
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