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1. Background:

RAN WG1 has progressed in the MIMO with 64QAM for HSUPA work item and would like to share with RAN WG2 agreements that are seen to potentially have implications to the work of RAN WG2.
2. Overall Description:
Background in MIMO operation:

With rank1 the UL MIMO transmission looks like UL CLTD

With rank2 the UL MIMO transmits two transport blocks on two parallel streams using orthogonal precoding vectors

With rank2 transmission, both streams are transmitted with equal power, but the two TBs are typically of different sizes.

The following agreements and working assumptions potentially impacting RAN2 specifications were made during the RAN WG1 meeting #68bis:

Agreements:
Serving Grant interpretation for E-TFC selection
· With rank1 SG is interpreted as in SIMO/CL-BFTD

· RAN1 is still discussing whether the SG for stream 1 that is signalled for rank 2 transmissions is interpreted as in rank1 or if SG for stream 1 is reduced by 3 dB to take into account the power used on stream 2.
E-TFC selection

· Rank1 E-TFC selection works as in SIMO/CL-BFTD
· Rank2 E-TFC selection for stream 1 operates as with rank 1. RAN1 is discussing whether the procedure during rank2 transmissions should be further modified in order to compensate for inter-stream interference.
· Rank2 E-TFC selection for stream 2 operates as the E-TFC selection for stream 1.
· RAN1 is still discussing if the ‘maximum allowed effective grant’  used by the stream 2 E-TFC selection algorithm (equivalent to the SIMO/UL CLTD Serving Grant) is signalled relative to the primary stream Serving Grant, or as an absolute value relative to DPCCH.

Rank management:

· The Node B signals the UE with a maximum rank
· The UE is able to autonomously fall back from rank2 to rank1 if it does not have sufficient data or power headroom to transmit
Working assumptions on operation when the E-TFC selection for rank 2 transmission is transmit power limited rather than grant limited:
· As long as the E-TFC selection does not fall back to rank 1, the equal transmit power on both streams is maintained, i.e. the stream 1 Serving Grant and the stream 2 ‘maximum allowed effective grant’ are scaled down equally

· RAN1 is still discussing at which point in which the UE would fall back to rank 1 when power limited
Code configuration

· The rank 2 transmissions are possible only with 2xsf2+2xsf4 code configuration in both streams. This applies also for the case where the E-TFC selection is max power limited rather than grant limited
· This implies that the UE cannot be configured with UL DCH mapped on UL DPDCH when the UE is configured in UL MIMO mode. This is equivalent to e.g. Rel-7 16QAM configuration.
64QAM operation

· A new TBS table mapping to the new E-DPDCH slot formats with 2xsf2+2xsf4 operation are needed. The number of TBS that the E-TFCI can point remains unchanged when 64QAM is configured. It is RAN1’s view that at least one new table for 64QAM TBSs is needed

Table: New E-DPDCH slot formats.
	Slot Format #i
	Channel Bit Rate (kbps)
	Bits/Symbol
	SF
	Bits/ Frame
	Bits/ Subframe
	Bits/Slot

	
	
	M
	
	
	
	Ndata

	10
	2880
	3
	4
	28800
	5760
	1920

	11
	5760
	3
	2
	57600
	11520
	3840


Finally, RAN1 would like to add that RAN1 is conducting an email discussion on HARQ retransmissions and the relation of retransmissions and rank changes. RAN1 will provide a further update to RAN2, if there are areas in which RAN2 specification modifications are expected.
3. Actions:

Actions to RAN WG2:
RAN WG1 would like to respectfully request RAN WG2 to take the abovementioned points into consideration in their work. 
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