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1 Introduction
At RAN#54 plenary, a work item (WI) was started on MIMO with 64QAM for HSUPA (see [1]). The RAN1-part of the WI is planned for completion by RAN#57 (September, 2012). The WI initialization was a result of extensive studies regarding potential benefits and solutions performed during the study item (SI) phase; see [2] for a summary of the findings.  
After RAN1#69, an e-mail discussion [3] followed during which general principles for the E-TFC selection procedure for UL MIMO with 64QAM were agreed. However, a few details still remain to be solved.
In this contribution, we summarize the agreed MIMO E-TFC selection procedure, and discuss some of the remaining details.
2 E-TFC Selection Procedure

Based on the agreements made during RAN1#69 and the outcome of the e-mail discussion [3], the E-TFC selection procedure for rank2 transmissions is outlined below. The general MIMO E-TFC selection procedure will depend on the retransmission status for the streams, and whether rank1 or rank2 transmission is preferred. The E-TFC selection rules when rank1 is preferred are given in Section 2.2, and corresponding rules when rank2 is preferred are stated in Section 2.3.
2.1 General MIMO E-TFC selection

For assigning new data to the primary or secondary stream, Point 1 or Point 2 below is followed.
1. Determine the primary stream E-TFC (cf. Section 11.8.1.4 in [6]) This approach is similar to the legacy procedure, i.e. it is a function of 
a. The serving grant (SG), which gives an upper bound on the E-DPDCH/DPCCH power ratio.

b. The normalised remaining power margin (NRPM), which determines the available E-DPDCH/DPCCH power ratio. This ratio is calculated by, for example, considering the total transmit power, and the power of mandatory channels, such as DPCCH and S-DPCCH; cf. Section 6.4 in [5]. Note, though, that compared to legacy procedures, NRPM will be a function of rank, i.e. for rank2 transmissions NRPM needs to be equally split over both streams.
c. The buffer status, i.e. how much data is available. Note that the data in the UE buffer is used to fill/select the primary stream TB first and the remaining bits are mapped to the secondary stream TB (if applicable).
To summarize, the TBS can be written as a function 
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2. Determine the secondary stream E-TFC for rank2 transmissions. The following steps need to be performed
a. Define the effective secondary stream power margin value Peff as 
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where P1 is the effective E-DPDCH/DPCCH power ratio (the squared sum of all (ed values derived from the primary stream TBS after potential power scaling) and ∆ is the secondary stream offset value signaled via E-ROCH as discussed in [7]. Note that P1 captures the effect of the legacy NRPM and SG. Note also that whenever the UE is not power or buffer limited, P1 = SG.
b. Apply the legacy E-TFC selection procedure using Peff. Hence, 
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where ∞ is used to indicate that Peff captures the effect of the legacy NRPM and SG.
3. Rank2 OVSF constraint. If rank2 is preferred but the 2xSF2+2xSF4 constraint is violated (TBSE-DPDCH and/or TBSS-E-DPDCH are too small), then re-do the E-TFC selection procedure using rank1.
2.2 Case A: E-TFC selection when the Node B has signalled rank1 to the UE

· Case A1: No pending retransmissions - transmit with rank1 using legacy E-TFC selection rules (Point 1 in Section 2.1).
· Case A2: One pending retransmission – re-transmit (primary or secondary) on the primary stream using rank1. The gain factors are derived from the TBS of the retransmitted TB assuming rank1 (except when power scaling needs to be applied).
· Case A3: Two pending retransmissions – re-transmit both TBs using rank 2 without changes to the gain factors (except when power scaling needs to be applied) or the TB sizes.
2.3 Case B: E-TFC selection when the Node B has signalled rank2 to the UE

· Case B1: No pending retransmissions – new data is transmitted using rank2 by employing the E-TFC selection procedure outlined in Section 2.1.
· Case B2: One pending retransmission – transmit using rank2.
· If the primary stream is retransmitted – the TB size or gain factors for the primary stream are not changed during the re-transmission except when power scaling needs to be applied due to power limitation. The secondary stream E-TFC selection follows Point 2 in Section 2.1.
· If the secondary stream is retransmitted – the TB size for the secondary stream is not changed. The gain factors might, however, change since they are given by the primary stream TB size. The primary stream E-TFC selection follows Point 1 in Section 2.1.
· Case B3: Two pending retransmissions - retransmit using rank 2 without changes to the gain factors (except when power scaling needs to be applied) or the TB sizes.
2.4 Remaining issues

From the e-mail discussion [3] following RAN1#69, a few potential questions remain. 

· Non-scheduled data – Do we explicitly need to address non-scheduled data? In our view, legacy procedures for handling non-scheduled data should be sufficient, i.e. non-scheduled data is taken into consideration when performing the primary stream E-TFC selection procedure. 
· Effective secondary stream power margin – In our view, it would be beneficial if RAN1 could propose a means for introducing the effective secondary stream power margin used for determining the secondary stream TBS. 
· TBS restriction – One question that still is discussed is whether we need a TBS restriction that determines what TBSes uses 2xSF2+2xSF4. In our view, there exist reasons for why such a restriction would be beneficial. One such example is when rank2 is preferred, the UE is (severely) power or buffer limited and only the secondary stream needs to be retransmitted. The E-TFC selection procedure for the primary stream would result in a (very) small TBS, which corresponds to very small gain factors. With high probability, this implies that the re-transmission will fail since we do not have enough power to demodulate the secondary stream TBS. We believe that using the 2xSF2+2xSF4 OVSF configuration from a code rate of 1/3, i.e. setting PL_non_max =1 for rank2 (irrespectively of the signalled value) and forbid repetition coding, gives a natural TBS restriction. For rank1 transmissions, however, legacy rules applies, i.e. use the signalled PL_non_max value. 
Proposal 1: Introduce an effective secondary stream power margin, Peff, that captures the gain factors effectively used. This parameter is used as an input to the E-TFC selection procedure for the secondary stream.
Proposal 2: For rank2 transmissions, both streams will use the 2xSF2+2xSF4 OVSF configuration from a code rate of 1/3, i.e. PL_non_max is set to 1 for rank 2 transmissions irrespectively of the signalled value.
3 Conclusion
This contribution summarized the MIMO E-TFC selection procedure and discussed some of the remaining details.
The following proposals are made:
Proposal 1: Introduce an effective secondary stream power margin, Peff, that captures the gain factors effectively used. This parameter is used as an input to the E-TFC selection procedure for the secondary stream.
Proposal 2: For rank2 transmissions, both streams will use the 2xSF2+2xSF4 OVSF configuration from a code rate of 1/3, i.e. PL_non_max is set to 1 for rank 2 transmissions irrespectively of the signalled value.
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