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1 Introduction

WI on HSUPA 64QAM MIMO has been agreed by RAN #54 [1]. The WI progressed quite well in RAN1 #68 despite being recently introduced. This contribution discusses serving grant and E-TFC selection issues.
2 Discussion
In RAN1 #68 several agreements were reached:
· Two independent transport block structure, no interleaving across streams

· One ACK/NACK per TB – double the number of HARQ processes

· DPCCH, HS-DPCCH, E-DPCCH and E-DPDCHs sent as in UL CLTD using the primary precoding vector

· S-DPCCH is sent as in UL CLTD using the secondary precoding vector

· DPDCH, if sent and allowed to coexist with MIMO is sent on the primary precoding vector

· S-E-DPDCHs sent on the orthogonal precoding vector

· S-E-DPDCHs can only be present when E-DPDCHs are sent with 2xSF2+2xSF4

· S-E-DPDCHs can only be sent with 2xSF2+2xSF4, can be revisited if a motivation for other configurations is identified

· S-E-DPCCH used to indicate the format used on S-E-DPDCHs

· Precoding vector of S-E-DPCCH is FFS

· The Node B signals the TPI to be applied by the UE using the F-TPICH as in UL CLTD

· Single inner power control loop as in UL CLTD and UL SIMO, a possible modification to the power control, where the power changes at TTI boundaries only is FFS

· The E-DPDCHs and the S-E-DPDCHs are sent with equal power
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Also some issues to be studied were noted:
· How is the SG interpreted with rank2?

· Is the Bed 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?

Currently the serving grant is used to control UE transmission power and generated interference levels. The transmitted data rate decision in the UE is also based on this information. Keeping this in mind, it would be natural to have only one grant also in the MIMO system defining the maximum transmission power and interference level. The new variable impacting the expected RoT in the base station is the number of transmitted MIMO streams. Hence this information should be embedded into the grant information, at least on the level of maximum allowed number of streams since the base station receiver is the entity having the information on the receiver performance. As it has also already been decided that power of E-DPDCH and secondary E-DPDCH is equal, there does not seem to be a good reason to have second serving grant. In the legacy system the serving grant is defined as E-DPDCH to DPCCH amplitude ratio. In the MIMO system there are at least two ways to interpret the grant, whether the grant indicates E-DPDCH power of both streams or per stream. Latter proposal would seem to mitigate the problem of the RoT overshoot in case UE switches from dual to single stream transmission and hence sounds favourable. This would also mean that re-calculation of Bed wouldn’t be necessary when transmission is changed from single to dual stream.
Even if the E-AGCH would be used to also include the rank information the question remains how should the E-RGCH be used. One option is to define that the E-RGCH only controls the total power and the maximum number of streams can be controlled by the E-AGCH only.
Proposal 1 Use only one serving grant for UL MIMO. 
Proposal 2 The grant on E-AGCH includes information on the maximum number of transmitted streams.

Proposal 3 Interpret serving grant to be applied per stream
In dual stream case E-TFC to Bed mapping should be different to single stream due to inter-stream interference. This could be done e.g. by signalling a different reference set or by signalling an offset signal, which is then updated with some interval. Which solution is adequate depends on how quickly inter-stream interference varies.  It should be noted that both streams are impacted by the mutual inter-stream interference in the dual stream case.
Signal to noise ratio for secondary stream is typically lower than SNR for the primary stream. Some method would need to be used to compensate the difference. There has been discussion of so called margin loop that would be kind of outer loop algorithm tracking SNR difference between the streams. Difference would then be taken into account in E-TFC selection for the secondary stream. Margin loop could be implemented either in UE or node B. In UE the E-TFC margin could be updated in outer loop fashion by following secondary stream ACK/NACKs received from Node B. A better option would be that Node B measures the SNR difference between streams and then signals the margin to UE. Similar method could be used for signalling as is currently used for serving grant, i.e. usage of E-AGCH/E-RGCH but other signalling options exist.
3 Conclusion
Following proposals were made in this contribution:
Proposal 1 Use only one serving grant for UL MIMO.
Proposal 2 The grant on E-AGCH includes information on the maximum number of transmitted streams.
Proposal 3 Interpret serving grant to be applied per stream
4 References

[1] RP-111642 “3GPP™ Work Item Description, “MIMO with 64QAM for HSUPA”, 3GPP TSG RAN Meeting #54, Berlin, Germany, December 6th  – 9th 2011
_1389452492.vsd
DPCCH


E-DPCCH


E-DPDCHs


HS-DPCCH


S-DPCCH


Spread & Combined


S-E-DPDCHs


Scramble


Ant1


Ant2


Weight Selection


Determine the weight information from the downlink


Spread & Combined


S-E-DPCCH (TBD)



