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1 Introduction

In the last RAN1 meeting in Prague, a set of working assumptions for E-TFC selection for UL MIMO were made and further discussed over the HSPA e-mail reflector.  While a common understanding of how the selection mechanism would operate for the case of two new transmission, there are still a small number of remaining issues for the one stream retransmission cases.
2 Discussion
In this contribution, we discuss the retransmission cases in Sections 2.1 and 2.2.  We further address the minimum TBS value for rank-2 transmission in Section 2.3
2.1 Primary stream retransmitting

We note that RAN1 has not reached an agreement for the case where the UE is configured for rank-2 transmissions, the secondary stream transmission has been successful, the primary stream is to be retransmitted and the serving grant decreases between the orginal transmission and the retransmission.  For this case the UE may be in the situation where the serving grant has decreased quite significantly and does not allow for rank-2 transmission with the current retransmitting primary stream TB.  In this case, as proposed in our RAN2 companion contribution in [1], our view is that the UE should obey the serving grant and thus retransmit the primary stream alone,  a rank-1 transmission, even though the UE is configured for rank-2 transmissions. 
2.2 Secondary stream retransmitting

When the primary stream transmission has been successful and the secondary stream is to be retransmitted, the UE behavior is not fully defined.  The UE behavior may consider whether or not to transmit a new TB on the primary stream, how to limit the size of the new primary TB, and how to set the transmission power for the primary and secondary streams.   
There are several subcases to be considered:  

1) The NobeB preferred rank becomes rank=1 between the original transmission and the retransmission;
2) The NodeB preferred rank stays rank=2 and the UE is neither power, buffer or grant-limited;

3) The NodeB preferred rank stays rank=2 and the serving grant is decreased between the original transmission and the retransmission;
4) The NodeB preferred rank stays rank=2 and the UE is buffer-limited or becomes power-limited between the original transmission and the retransmission.   
For case 1), above, RAN1 has agreed that the UE will retransmit the secondary stream using rank-1 on the primary stream with the gain factor calculated for rank-1 transmission. 

For case 2), there is a common desire by many companies to not limit the primary stream in selecting the TB.  Thus the UE would select a TB on the primary stream assuming rank-2 transmission without taking into account the TB size on the retransmitting secondary stream.  A potential issue with this retransmission case is when the UE selects a much different TBS on the primary stream than the previous TBS; this results in a power imbalance between the primary and secondary stream.  In practice the E-DPDCH and S-E-DPDCH powers have to be equal, which may lead to inefficiencies. 

Table 1 shows the different cases for the power allocation resulting from E-TFC selection for the primary stream.  In the case where the resulting primary stream power (resulting from an unrestricted E-TFC selection) is smaller than then secondary stream offset, then as shown in the table, two options are possible: scale down the secondary stream power leading to a reduction in secondary stream reliability, or scale up the primary stream leading to waste of primary stream power efficiency.  
In the case where the resulting primary stream power is larger than the secondary stream power, the UE scales up the secondary stream power leading to lower secondary stream inefficiency.
Table 1: Possible power allocation cases

	Primary stream power w.r.t. secondary stream power
	Power scaling action
	Comment

	Smaller
	Scale down secondary stream power
	Decreases secondary stream reliability at the expense of primary stream efficiency

	
	Scale up primary stream power
	Decreases primary stream efficiency at the expense of secondary stream reliability

	Larger
	Scale up secondary to match
	Decreases secondary stream efficiency


We conclude that the only design decision that needs to be taken is the UE action when the resulting primary stream power is smaller than the secondary stream power (the only possible action for the case when the primary stream power is larger is to scale up the secondary stream power). The two options are:
Option 1: Scaling down secondary stream to match new primary stream E-TFC

This option prioritizes primary stream efficiency at the expense of secondary stream reliability.  The secondary will be retransmitted at a smaller power leading to a larger than expected number of HARQ retransmission.  This approach also impacts to some extent the secondary stream margin loop which would need to take it into considerations. 
In practice however, if the first transmission HARQ failure target probability is low enough (e.g. 10%), then HARQ retransmissions will be relatively rare and the impact on the margin loop and performance may not be that significant, provided that extremely large power differences are not common.
Option 2: Scaling up primary stream to match new primary stream E-TFC

This option prioritizes the secondary stream performance at the expense of primary stream efficiency.  Since the secondary stream performance is not only linked to the S-E-DPDCH transmit power but also to the secondary stream channel conditions, we further note that maintaining the transmit power to the same level on its own does not guarantee performance.  Guaranteeing the secondary stream performance would require re-adjusting the transmit power in view of potential changes in channel conditions; this not only adds complexity but also woud likely not lead to very significant throughput gain when operating at low HARQ BLER.
We also note that scaling up the primary stream power could potentially impact OLPC; with higher power the primary stream would be expected to have a lower BLER leading the OLPC to reduce the DPCCH SIR target.  To mitigate this, the NodeB would need to indicate to the RNC when such event occurs; while such mechanism already exists today, we note that it may not be sufficient as the OLPC would have to deal with smaller number of meaningfull updates as any events related to rank-2 secondary stream retransmission would need to be ignored.

In view of the above discussion, we conclude that in order not to limit the primary stream and to further reduce the impact on OLPC, Option 1 is the most appropriate solution:

Proposal 1: 
When retransmitting the secondary stream, the UE selects the primary stream E-TFC as for the case where there is no retransmission, and further scales up or down the secondary stream appropriately.
Finally for cases 3) and 4), we note that the serving grant, power and buffer would be taken into account in the primary stream E-TFC selection and if the primary stream and if the minimum TBS or TF for rank-2 transmission criterion is not met (see discussion in Section 2.3) the UE would retransmit using rank-1 just as in case 1).

2.3 Minimum TBS/TF for rank-2 transmission
To ensure efficient UL MIMO operations, and also to mitigate the potential large imbalance between the primary and secondary stream, it was proposed in the e-mail reflector to impose a minimum TF for the primary and secondary stream (i.e. both primary and secondary strea have to have TF at least 2SF2+2SF4).  

As discussed over the e-mail reflector, this minimum TBS or TF is also well suited for the secondary stream retransmission case when the resulting primary stream power is much smaller (due to a small TBS or for example due to periodic transmission of SI) than the retransmitting secondary stream power.
We are thus in favor of imposing a minimum value for rank-2 transmission.  In the current working assumption, rank-2 transmission is only allowed when the primary/secondary stream TF is above 2SF2+2SF4.  We note that this transport format limit is implicitly linked to a minimum TBS by the transport format selection algorithm (see Section 4.8.4.1 in [2]) and the configured PLnon-max variable (as configured via RRC).  While using this criterion seems reasonable, the link between PLnon-max and the receiver type required for UL MIMO reception is weak.

While we agree that the consequences of defining a minimum TBS implicitly absed on the PLnon-max are probably insignificant, we do note that there is no substantial added cost to configure a minimum TBS value via RRC signaling.  This would allow to disassociate the minimum TBS from the PLnon-max configuration, two variables that are not strongly correlated.

Further, the same minimum TBS could be used for both primary stream and secondary stream.  Finally, there is no apparent need to restrict the range of TBS values for this configuration.  While it is true that small value may lead to excessive symbol repeating, the rate matching block should in practice be able to handle those cases.

Proposal 2: 
The UE is configured with a minimum TBS value for the primary and secondary stream defining whether or not rank-2 transmission is allowed.

3 Conclusion

In this contribution, we have described our views on the E-TFC selection mechanism for UL MIMO operations.  We have proposed the following:
Proposal 1: 
When retransmitting the secondary stream, the UE selects the primary stream E-TFC as for the case where there is no retransmission, and further scales up or down the secondary stream appropriately.
Proposal 2: 
The UE is configured with a minimum TBS value for the primary and secondary stream defining whether or not rank-2 transmission is allowed.
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