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1. Introduction

At RAN#54 meeting the work item of UL MIMO with 64QAM was approved [1]. At RAN1#68 meeting, several agreements on the uplink data channel structure and design were achieved: two independent transport blocks are sent without interleaving, E-DPDCH and S-E-DPDCH are pre-coded using two orthogonal vectors and transmitted with equal power. Based on these agreements, the scheduling scheme should be designed to accommodate this structure. The  following questions should be addressed
· How is the SG interpreted with rank2?

· Is the 
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 for an E-TFC recalculated for the primary stream when rank2 transmissions occur?

· How is the second stream E-TFC selection controlled?

· How is the second stream E-TFC selection compensating for the weaker SNR?
This contribution will present the E-TFC selection method and its signalling for the primary and secondary streams. 
2. Discussion
Based on the agreed architecture, two independent transport blocks are transmitted on two orthogonal pre-coding vectors in rank2 transmission. In rank1 transmission, the structure is the same as CLTD, only E-DPDCH is sent on the primary pre-coding vector. Rank adaptation is adopted to keep the maximal throughput. 
In legacy scheduling the UE maximal scheduling grant (SG) is calculated based on the estimated DPCCH SIR and UE acquired load. The SG is calculated in the form of ratio of total power on the traffic channel and the pilot channel (T/P). The SG is carried on E-AGCH and signalled from Node B to UE, or its related grant ‘up’ or ‘down’ to the former scheduling period on the same HARQ process is carried on E-RGCH and also signalled from Node B to UE.  
2.1 E-TFC Selection
UE will determine the 
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 and the corresponding TBS according to the grant using E-TFC selection if it is not power or buffer limited. Otherwise, UE will determine its 
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and the TBS according to E-TFC restriction.

When MIMO is introduced, it is reasonable that the legacy scheduling and E-TFC selection is reused.
2.1.1  E-TFC Selection for primary stream
In case of rank1 transmission, the grant determination is almost done in the same way as for SIMO except for the power of S-DPCCH that should be taken into account when calculating the load of the control channels. Besides that, the legacy E-TFC selection procedure is reused. 

For rank2 transmission, since E-DPDCH and S-E-DPDCH are sent with equal transmit power all the time, so only E-DPDCH power is needed to calculate the SG. Node B needs to calculate the T/P of the primary E-DPDCH taking into account the power of all physical channels. For example, if only E-DPDCH/S-E-DPDCH, E-DPCCH/S-E-DPCCH, and DPCCH/S-DPCCH for primary and secondary stream are sent, T/P satisfying the following equation is calculated. 
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In the above equation, 
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is the noise rise target, 
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is the chip-level SNR for primary or secondary DPCCH, 
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 is the ratio of the total power on the traffic channel and the pilot channel , and 
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 is the ratio of the total power on the control channel and the pilot channel. According to 
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 which is obtained from the equation and represents the grant level, the UE selects the TB size and E-TFC for the primary stream transmission.
Proposal 1: Using legacy E-TFC selection for primary stream E-TFC selection.
2.1.2  E-TFC Selection for secondary stream
In order to keep the BLER of the secondary stream at a certain level, a CQI-like table which contains the mappings between TBS and signal-to-noise ratio (SNR) is used.
The TBS for the secondary stream should be decided by both the transmit power and channel quality. Two methods mentioned in [2] are used for the secondary TBS determination. The first is an explicit method in which a post-equalization TBS~SINR mapping table is used. This method has some disadvantages such as hard fallback if UE is power or buffer limited, more signalling bits for a TBS determination. In addition, the secondary stream has a different principle from the primary stream for the E-TFC selection.
The second method estimates a post-equalizer SINR and then the traditional E-TFC selection procedure is used by taking 
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 instead of 
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in E-TFCI table . 
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In this scheme, no new mapping is introduced. 

In the last meeting, a SINR difference (SD) between the primary and secondary stream has been used [3] for the E-TFC selection of the secondary stream. The secondary stream E-TFC selection is implemented utilizing the same procedure as for the primary stream, however the SG of the secondary stream is given by the ratio of the primary stream SG and SD. The method in [3] is equivalent to the method with SR described above.
Proposal 2: Adopt SR as the method for secondary E-TFC selection.
2.1.3  E-TFC restriction in case of rank fallback
Node B determines the rank according to the maximal grant that UE can obtain. However, when power limited or buffer limited UE can fall back from 2 to 1 automatically. In this situation, UE should fallback to rank1 transmission using rank1 grant calculated by the UE since rank2 grant was received from Node B. 
UE can readily calculate rank1 grant from rank2 grant and SR. For example, assuming E-DPDCH, E-DPCCH and DPCCH are sent using the primary precoding vector, and S-E-DPDCH, S-E-DPCCH and S-DPCCH are sent using the secondary precoding vector. In case of fallback to rank1, the rank1 grant can be calculated through the following equation 
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where 
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 is the rank2 grant, and 
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 is the power ratio of E-DPCCH (or S-E-DPCCH) and DPCCH, and they are the same in both rank1 and rank2 transmission.
2.2 Grant signalling 
As described above, for rank2 transmission, since E-DPDCH and S-E-DPDCH are sent with equal transmit power all the time, Node B needs to calculate only the primary E-DPDCH Traffic-to-Pilot ratio. This value can then be scaled appropriately at the UE. 
Another advantage of this primary SG scheme is that the legacy E-AGCH table can be reused without new design because the T/P is lower than that of the SIMO under the same noise rise target (
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).  Even though higher noise rise targets are introduced, the T/P can be totally covered. The legacy E-TFC selection is utilized for primary TBS determination.

A common T/P of both E-DPDCH and S-E-DPDCH was also considered [4]. This total T/P scheme makes it possible that the T/P exceeds the power range considered in the legacy design, and consequently a new table design is needed. Moreover, since there exists a difference between primary and secondary streams, the resulting common T/P does not represent the exact load that primary and secondary E-DPDCH can support.
Proposal 3: Only one SG based on the primary stream is signalled.
3. Conclusion
In this contribution, we describe the E-TFC selection method for the primary and secondary streams. The questions mentioned in Sec.1 Introduction regarding the procedure for SG and E-TFC selection for the primary and secondary streams are addressed.. 
Proposal 1: Using legacy E-TFC selection for primary stream E-TFC selection.

Proposal 2: Adopt SR as the method for secondary E-TFC selection.
Proposal 3: Only one SG based on primary stream is signalled.
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