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1 Introduction
At RAN#54 the Work Item on UL MIMO was agreed [1]. There were some discussion in RAN1 and following agreements have been reached:
· SG interpretation with rank 2 transmissions 

· The primary stream E-TFC selection uses the network signalled SG the same way regardless of the rank of the transmission.
· 2nd stream E-TFC selection – the virtual SG used in the E-TFC selection

· SG – offset, where the offset parameter is signalled by the Node B

· SG is signalled as in Rel-6 as an index to a gain factor table. The offset is to be interpreted as an offset to this SG index, and the same gain factor tables are used in the 2nd stream grant interpretation

· 2nd stream interference compensation in the 1st stream

· Working assumption: Keep the existing mechanism as for rank-1
· Node B should consider the inter-stream interference when considering rank change

· Adapting the 1st stream Bed when rank2 transmission is taking place to be motivated with gain analysis

· Gains should be investigated for semi-static signalling based adaptation mechanism (second set of reference E-TFCs or a single semi-static offset)

· A different S-DPCCH power offset is used with rank2 than with rank1

· FFS whether the S-DPCCH should use the same power offset applied for the boosted E-DPCCH (for channel estimation of the primary stream) when rank 2 is used, or if an independent parameter should be used

· FFS if the boosting (if using T2TP) is calculated based on the secondary stream TBS rather than the primary stream TBS

· S-E-DPCCH power is relative to DPCCH and not boosted. Bsec is a parameter signalled semi-statically over RRC by the RNC

· Scale down E-DPDCHs and S-E-DPDCHs equally
· The switching point from 16QAM to 64QAM occurs so that 64QAM is used for TBS larger than or equal to 19000 bits, 16QAM is used below 19000 bi
· Maximum TBS size is 34507

· F-TPICH

· F-TPICH is used to carry TPI as with CLTD without modifications

· HARQ-ACK

· Two independent E-HICH signatures for HARQ-ACKs of TB1 and TB2

· E-RGCH

· SG controlled with E-RGCH(s) according to existing rules
· E-AGCH

· Keep E-AGCH unchanged for SG signaling
· Introduce a new channel using the E-AGCH coding chain but different bit interpretation to carry the second stream related information (rank, SG offset)

· The two channels can be independently configured with a channelization code and E-RNTI (possible to code multiplex them, or time multiplex on one code with different E-RNTIs)

· Use CLTD orders as is with MIMO configuration
· RANK2 transmissions are only possible if UL_CLTD_Active = 1 and the UE is allowed to transmit with rank2. UL_CLTD_Active =2 and 3 work the same way in MIMO mode as defined for UL CLTD
In this contribution, we give some general analysis on RAN3 impacts for UL MIMO, and present proposals on some basic principles.
2 Possible impacts of UL MIMO plus 64QAM
2.1 Configuration of UL MIMO 
· UL MIMO activation indicator

UL MIMO activation indicator needs to be introduced to indicate that the Node B shall activate/deactivate 64QAM UL Operation for the RL. 
· E-HICH info for secondary stream

Since two independent E-HICH signatures for HARQ-ACKs of transport blcok1 and transport blcok2 are introduced according the RAN1 agreements, additional E-HICH info for secondary stream is needed to be introduced for the Node B assigning the E-HICH info for secondary stream.
· S-EAGCH channel configuration
It is RAN1 agreement of introducing a new channel using the E-AGCH coding chain but different bit interpretation to carry the second stream related information (rank, SG offset), thus the possible channel code and/or E-RNTI info for the S-EAGCH channel need to be introduced.

· S-E-DPCCH/S-DPCCH power offset
The S-E-DPCCH power offset used for rank2 needs to be introduced in RAN3 signalling. In additional, it is RAN1 agreement that a different S-DPCCH power offset is used with rank2 than with rank1, therefore, the additional S-DPCCH power offset used for rank2 needs to be introduced in RAN3 signalling.

· Reference E-TFCI Power Offset
This IE is used to calculate the reference E-TFC gain factor ed,ref as defined in TS 25.214. The mechanism of adapting the 1st stream ed,ref when rank2 transmission is taking place is under discussing in RAN1, it is agreed that one offset to ed,ref in rank1 for primary stream is needed in rank2 transmission. Thus the offset to Reference E-TFCI Power Offset for the primary stream in rank2 needs to be introduced in RAN3 signalling. 

Proposal 1: In the configuration procedure of UL MIMO, the configuration info such as MIMO activation indicator, E-HICH info, S-E-DPCCH/S-DPCCH power offset, Reference E-TFCI Power Offset for secondary stream, S-EAGCH channel configuration info and need to be taken into account.
2.2 Configuration of UL 64QAM
· UL 64QAM operation indicator

UL 64QAM activation indicator needs to be introduced to indicate the Node B shall activate/deactivate 64QAM UL Operation for the RL. 

· E-AG table choice

With the introduction of 64QAM, one additional AG table is agreed to be introduced in RAN1, and the original AG table 16B.1 in 25.212 will also could be used for the operation of 64QAM. That is to say, there will be 2 AG tables which could be used for UL 64QAM operation, therefore one additional E-AG Table choice IE is needed in case of UL 64QAM activating to indicate Node B of the selection of AG table.

· Reference E-TFCI Power Offset
This IE is used to calculate the reference E-TFC gain factor ed,ref as defined in TS 25.214. With the introduction of UL 16QAM the range of the Reference E-TFCI Power Offset IE in [2] is insufficient to represent the value to be sent to the Node B, thus the Extended Reference E-TFCI Power Offset IE in [2] was introduced to represent the extended value to be sent to the Node B. with the introduce of UL 64QAM the Extended Reference E-TFCI Power Offset is needed to be extended again to represent the new value introduced for UL 64QAM.

Proposal 2: In the configuration procedure of 64QAM, the configuration info such as UL 64QAM activation indicator, E-AG table choice, Reference E-TFCI Power Offset need to be taken into account.
2.3 Capability Report
It was identified in the WID [1]:
MIMO and 64QAM shall be operable together

The functional specification should not preclude operating MIMO with lower modulation orders than 64QAM

The functional specification should not preclude operating 64QAM without MIM
Therefore, for the operation of UL MIMO plus 64QAM, the following three new capabilities should be defined:

· UL MIMO  
· UL 64QAM 
· UL MIMO plus 64QAM 

Proposal 3: Three additional cell capability including UL MIMO capability, UL 64QAM capability, and UL MIMO plus 64 QAM capability shall be defined.
2.4 Maximum bit rate restriction

The maximum bits of an E-DCH transport block transmitted within a 2ms E-DCH TTI is 34507 with the operation of 64QAM. This will impact the range of the (Extend) Maximum Number of Bits per MAC-e PDU for Non-scheduled transmission IE (1..19982, 22978) and E-DCH Maximum Bitrate defined as (INTEGER (0..5742,…, 5743..11498)) in [2] and [3].

Proposal 4: Maximum Number of Bits per MAC-e PDU for Non-scheduled transmission and E-DCH Maximum Bitrate needs to be extended to capture the increased peak rate by introduction of MIMO and 64QAM for HSUPA.
2.5 Stream indication
The outer loop Power Control algorithm in the RNC may take into account the transport blocks received in the primary stream, thus it may need an indication of the stream on which a TB was received in UL FP.
Proposal 5: It may need an indication of the stream on which a TB was received in UL FP.
3 Conclusion
In this contribution, we made a general discussion on the potential RAN3 impacts brought by the introduction of 8C-HSDPA. RAN3 is kindly asked to discuss and agree on the following proposals:
Proposal 1: In the configuration procedure of UL MIMO, the configuration info such as MIMO activation indicator, E-HICH info, S-E-DPCCH/S-DPCCH power offset, Reference E-TFCI Power Offset for secondary stream, S-EAGCH channel configuration info and need to be taken into account.
Proposal 2: In the configuration procedure of 64QAM, the configuration info such as UL 64QAM activation indicator, E-AG table choice, Reference E-TFCI Power Offset need to be taken into account.
Proposal 3: The three categories of UL 64QAM, UL MIMO, UL 64QAM plus MIMO cell capability shall be defined.
Proposal 4: Maximum Number of Bits per MAC-e PDU for Non-scheduled transmission and E-DCH Maximum Bitrate needs to be extended to capture the increased peak rate by introduction of MIMO and 64QAM for HSUPA.
Proposal 5: It may need an indication of the stream on which a TB was received in UL FP.
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