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1. Overall Description:

RAN WG1 has discussed the MIMO with 64QAM for HSUPA work item in detail and is on the verge of completing the physical layer related work. 

RAN WG1 would like to bring to the attention of RAN WG2 and WG3 the following agreements taken in the WG1 meeting #70 in Qingdao assumed relevant for the progress of the higher layer specification work of the MIMO with 64QAM for HSUPA work item.

1.1 RAN WG1 agreements taken in WG1 meeting #70:

Uplink channels and power offsets:
· E-DPCCH boosting

· Boosting (formulas using T2TP) are always applied when rank2 transmission is taking place regardless of the E-TFCI being transmitted

· T2TP must be available to the UE when UL MIMO is configured

· S-DPCCH gain factor 

· Rank2: equal to E-DPCCH gain factor, and ignoring T2SP
· Rank1: As with CLTD

· Inter-stream interference compensation
· RRC-configured
· 0…6 dB in 0.25 dB steps
Soft/softer handover operation:
· Rank 2 transmissions are allowed in softer handover
· Rank 2 transmissions are allowed in soft handover

· If the non-serving Node B is configured to receive rank2 transmissions while in soft handover, the secondary E-HICH should be configured

· If the primary and the secondary E-HICH are configured in a cell, then they are configured as two different signatures on the same channelization code in that cell. This applies to both serving and non-serving cells while in soft/softer HO.

E-TFC selection 
· Secondary Stream Power Margin (Virtual Serving Grant) capturing the nominal E-DPDCH gain factor to be actually used, and use this as the reference value when calculating the E-TFC for the 2nd stream

· Is this a RAN1 or RAN2 spec to implement TBC

· Min TB size for rank2 is introduced in the E-TFC selection

· Identical for both primary and secondary TB

· Configurable

· A possible way for providing this information to the UE and the Node B is to use an E-TFCI index, where the signaled index corresponds to the smallest TB size that is still allowed with rank2. The full range of E-TFCIs should be supported in the RRC and NBAP signalling
Non-scheduled transmission handling
RAN1 agrees that

· 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 follow the same selection rules as with the case when there is no non-scheduled data.

Further, RAN1 suggest RAN2 to consider:

· The primary stream TB is determined by adding the TBS corresponding to the SG to the sum of all non-scheduled grants (assuming non-power or buffer limited E-TFC selection, the legacy procedures for buffer and power limitations apply).

DL control channel
· The activation and deactivation of HARQ processes (using E-AGCH as in Rel-6) applies to both primary and secondary stream processes in pairs.

· For the special cases where a TB that was initially transmitted on the 2nd stream gets retransmitted on the 1st stream, the 1st stream retransmissions are ACK’d with the 1st stream E-HICH like any other stream 1 transmission

· The ‘happy-bit’ on the S-E-DPCCH is not used as a ‘happy bit’, but the corresponding bit is set to a fixed value.

· Name of the new DL control channel

· E-DCH Rank and Offset Channel (E-ROCH)

· Structure of the new DL control channel

· Follows the same processing chain as E-AGCH (carries 6 bits of payload)

· 5 bit ‘offset’ + a dedicated Rank indication bit

· When rank 1 is signalled the 5 ‘offset’ bits are discarded

· Interpretation of the content

· The signalled rank and ‘offset’ are kept until a new E-ROCH message is received.

· The ‘offset’ is interpreted as relative to the sum of used gain factors on the E-DPDCHs

· Range and granularity of the offset TBD

1.2 RAN WG1 working assumptions and email discussions after WG1 meeting #70:

· Is inter-stream interference compensation applicable to the primary stream only, or both to primary and secondary streams is to be decided
· S-E-DPCCH gain factor range follows that of the E-DPCCH Bec/Bc table 1B.0A for the boosted case with a maximum value of 239/15 (up to 24 dB)
· T2TP range with 8 PAM

· Extend down to [6 dB]

· Extend the Bec range to match the extended T2TP  [and extend Bed] range

· Investigate if a second T2TP  should be applied when 8PAM modulation is used (the UE is configured with two T2TP  values)
· E-DPDCH gain factor range for 8PAM is not extended in RAN1#70

· Further analysis supporting the extended Bed range is invited for the final decision

· Absolute Grant table range is extended if the Bed range is extended

1.3 List of parameters needing L3 signalling identified by RAN WG1:

Table 1: UL MIMO and 64QAM related L3-configured parameters

	Parameter
	Usage
	Range
	Notes
	Signalling

	UL CLTD configuration
	UL MIMO configuration requires UL CLTD to be configured
	
	
	

	E-DPCCH boosting configuration
	UL MIMO configuration requires E-DPCCH boosting to be configured
	
	Rank2 needs ΔT2TP
	As in Rel-7

	ΔT2TP
	MIMO rank2 transmissions require the parameters, 64QAM require support for extended range
	Range needs to be extended for 64QAM support range of  0…10
	Part of Rel-7 E-DPCCH boosting configuration. Range to be confirmed
	As in Rel-7 E-DPCCH boosting

	ΔS-E-DPCCH
	S-E-DPCCH power offset
	0…18
	Range to be confirmed
	RNC to UE and Node B

	ΔISI
	Rank2 secondary stream Interference compensation for the primary stream
	0…16
	Range to be confirmed
	RNC to UE and Node B

	Min TB size for rank2
	If rank2 E-TFC selection produces a TB size below this, fall back to rank1
	E.g. 0…127
	Could be signalled as an E-TFCI index
	RNC to UE and Node B

	E-ROCH channelization code
	E-ROCH is the new SF256 DL channel for UL MIMO control
	
	
	RNC to UE and Node B

	S-E-RNTI
	UE identification on E-ROCH
	Like E-RNTI (16 bits, 0…65535)
	Needs to be separately configurable from E-RNTI
	Similar to E-RNTI

	Second E-HICH signature
	Used to acknowledge the secondary stream TB
	As in Rel-6
	Uses the same channelization code as the Rel-6 E-HICH. Optional for non-serving cells
	Similar to the Rel-6 (primary stream) E-HICH signature


2. Actions:
To TSG RAN WG2: 
RAN WG1 would like RAN WG2 to take the following points into account in designing MIMO with 64QAM for HSUPA
· Consider providing L3 signalling support for the parameters listed in table 1.

· Consider introducing rules for the secondary stream E-TFC selection taking into account the power to be actually used on the primary stream and the offset provided on the E-ROCH

· Consider introducing the minimum TB size limitation for rank2 transmissions in the E-TFC selection algorithm

· Consider the RAN1 agreements and suggestions for non-scheduled transmission handling in the MAC design

· Take into account that for MIMO the activation and deactivation of HARQ processes (using E-AGCH as in Rel-6) applies to both primary and secondary stream processes in pairs.

· Consider RAN1 conclusions on MIMO operation in soft/softer handover

To TSG RAN WG3: 
RAN WG1 would like RAN WG3 to take the following points into account in designing MIMO with 64QAM for HSUPA

· Consider providing L3 signalling support for the parameters listed in table 1.
· Consider RAN1 conclusions on MIMO operation in soft/softer handover

3. Date of Next TSG-RAN WG1 Meetings:

TSG RAN1 Meeting #70-BIS
 8 – 12 October 2012, San Diego, CA, USA
TSG RAN1 Meeting #71
12 – 16 November 2012, New Orleans, LA, USA
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