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1
Introduction

At the previous RAN1 meeingt, proposals were made for handling of non-scheduled grants during E-TFC selection with rank 2 (see [2]). Here we propose some modifications to these proposals to avoid excessively restricting the number of non-scheduled bits that can be sent during rank 2 due to the constraint that they can only be carried on the primary stream. This is similar to the non-scheduled grant power pre-allocation done for DC-HSUPA.
2
Non-scheduled grants in rank 2 
In [2], it was proposed and agreed as a working assumption that non-scheduled grants will only be sent on the primary spatial stream. Subsequently, in an e-mail discussion, the following was agreed:
· Non-scheduled data is carried on the primary stream only.

· The RAN1 procedures should be transparent to the actual content of the TBS being received from higher layers (with the exception of Rel-6-defined HARQ-profile related offset), as in the following:

· The gain factor of the primary stream corresponds to the TB size selected on the primary stream containing both the scheduled and non-scheduled data bits.

· The gain factors of the secondary stream follow the same rule of setting the Bsed=Bed regardless of the presence of non-scheduled transmission.

· The selection of the secondary TB follows the same selection rules as with the case when there is no non-scheduled data.

In [2] a procedure was also proposed (called Option (b) in [2]) to handle the E-TFC selection with non-scheduled grants. This procedure is to be applied whenever there are non-scheduled data bits to be transmitted, the grants indicate rank 2 and the primary stream does not carry a retransmission. For completeness, we repeat this procedure here:
Proposal 1: The E-TFC selection procedure with non-scheduled grants is as follows: 
· The TBS on the primary stream is determined by adding the TBS corresponding to the serving grant to the sum of all the non-scheduled grants. 
· The beta factor associated with this TBS determines the power level on both the primary and the secondary stream data (i.e., on E-DPDCH and S-E-DPDCH). 
· If the secondary stream also does not carry a retransmission, then this power level is offset by the secondary stream grant offset (carried on S-E-AGCH) and then mapped to the new secondary stream TBS. 
· In case of power and/or buffer limitation, the E-TFC selection rules are applied just as in the case when there are no non-scheduled grants (eg, as in [2]) and the scheduled grants correspond to the TBS on the two streams that are selected as above. The UE data buffers are used to first fill the primary stream transport block and then the secondary stream transport block, with the constraint that non-scheduled data bits can only be carried on the primary stream, in addition to the constraints that the number of bits of scheduled data on the primary stream cannot exceed the TBS corresponding to the primary stream grant, and the number of bits of non-scheduled data for each MAC-d flow cannot exceed the corresponding non-scheduled grant. There is no additional constraint on the number of bits on the secondary stream, and this number thus equals the TBS selected on this stream based on the above rules.

The above procedure does not change the rules for fall-back from rank 2 to rank 1, i.e., these rules are the same as for the case when there is no non-scheduled flow. 
However, it may be desirable to add a further rule allowing such fall-back in presence of non-scheduled flows when UE is power-limited, because these flows often have high priority.  When the UE is power-limited, such fall-back could increase the number of bits from these flows that can be transmitted. This increase is only possible if the secondary stream does not carry a retransmission, so the new additional fall-back rule should only apply in that case. Note that, if the secondary stream carries a retransmission; rank 1 fall-back would only allow that retransmission. 
A desirable property of this fall-back rule is that the E-TFC selection with the fall-back should apply exactly as if the signaled grants indicated rank 1, since this is consistent with the other agreed rank 1 fall-back procedures (eg, fall-back due to minimum rank 2 TBS violation caused by power and/or buffer limitation).
The following are two ways to impose this additional rank-1 fall-back rule:

Option (1): 
Determine the total number of non-scheduled data bits that can be carried with rank-1 fall-back, and perform the fall-back if this number is larger than the number of non-scheduled data bits that would be carried in absence of this fall-back rule. This will require populating the TBS with data from the flows under both rank 1 and rank 2 hypotheses, and then comparing the number of bits transmitted in the two hypotheses.

Option (2): 
A simpler approach would be to compute for each non-scheduled flow, the minimum of the non-scheduled grant for that flow and the current buffer level of that flow, then add up these minimums across all non-scheduled flow, and fall-back to rank 1 if the primary stream TBS chosen with rank 2 is less than this sum.
Option (2) has the drawback of forcing a fall-back even if the non-scheduled flow actually has a lower priority. This drawback could potentially be eliminated by only considering non-scheduled flows that have higher priority than any scheduled flow. However, even this solution is somewhat lacking compared to Option (1) if there are multiple scheduled and non-scheduled flows with interleaved priorities. However, Option (2) is simpler than Option (1) because it does not require populating the selected TBS(s) with data under both rank 1 and rank 2 hypotheses. Further, it is in line with the DC-HSUPA strategy of pre-allocating enough power on the primary uplink carrier for transmitting all the non-scheduled flows. The only difference is that while in DC-HSUPA, the powers needed by the non-scheduled flows are added, here we instead add the number of non-scheduled bits (= minimum of the buffer level and the non-scheduled grant). 
Proposal 2: Allow UE to fall-back to rank 1 if the following conditions are true:

· the second stream does not carry a retransmission, 
· the UE is power limited, and 
· the primary stream TBS is less than the sum over all non-scheduled flows i of the quantity min(Bi, NSGi) where Bi is the buffer level and NSGi is the non-scheduled grant for the i-th flow. 
If rank 1 fall-back is triggered, the procedure followed is identical to that used if the signalled grants indicated rank 1.
3
Conclusion
The following is proposed:
Proposal 1: The E-TFC selection procedure with non-scheduled grants is as follows: 
· The TBS on the primary stream is determined by adding the TBS corresponding to the serving grant to the sum of all the non-scheduled grants. 

· The beta factor associated with this TBS determines the power level on both the primary and the secondary stream data (i.e., on E-DPDCH and S-E-DPDCH). 

· If the secondary stream also does not carry a retransmission, then this power level is offset by the secondary stream grant offset (carried on S-E-AGCH) and then mapped to the new secondary stream TBS. 

· In case of power and/or buffer limitation, the E-TFC selection rules are applied just as in the case when there are no non-scheduled grants (eg, as in [2]) and the scheduled grants correspond to the TBS on the two streams that are selected as above. The UE data buffers are used to first fill the primary stream transport block and then the secondary stream transport block, with the constraint that non-scheduled data bits can only be carried on the primary stream, in addition to the constraints that the number of bits of scheduled data on the primary stream cannot exceed the TBS corresponding to the primary stream grant, and the number of bits of non-scheduled data for each MAC-d flow cannot exceed the corresponding non-scheduled grant. There is no additional constraint on the number of bits on the secondary stream, and this number thus equals the TBS selected on this stream based on the above rules.

Proposal 2: Allow UE to fall-back to rank 1 if the following conditions are true:

· the second stream does not carry a retransmission, 

· the UE is power limited, and 

· the primary stream TBS is less than the sum over all non-scheduled flows i of the quantity min(Bi, NSGi) where Bi is the buffer level and NSGi is the non-scheduled grant for the i-th flow. 

If rank 1 fall-back is triggered, the procedure followed is identical to that used if the signalled grants indicated rank 1.
4
References

[1] RP-111642, “MIMO with 64QAM for HSUPA”, Nokia Siemens Networks, Deutsche Telekom, Ericsson, Huawei, Qualcomm Incorporated, T-Mobile USA, RAN #54
[2] R1-123804, “Remaining aspects of E-TFC Selection for UL MIMO”, Qualcomm Incorporated, RAN1#70.
