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Introduction
At the last RAN2 meeting in Bratislavia, a number of documents on the impact of UL MIMO on the RAN2 specifications were discussed and a large number of agreements were made.  While good progress on the CRs to the MAC specifications was made during the meeting and the ensuing e-mail discussions, a number of details still remain to be discussed.
In this contribution, we discuss a few outstanding issues related to the draft CR to 25.321 in [1].
Discussion

During the UL MIMO and 64QAM work item, RAN1 has determined a number of rules for operations of the HARQ for dual-stream transmission.  In an LS to RAN2 in [2], RAN1 has described its agreement and summarized the behavior in a table in the Annex B, reproduced below in Table 1 for convenience:


[bookmark: _Ref339545745]Table 1: HARQ re-transmission scenarios (from [2])
	CASE
	USED/PREFERRED RANK
	ACK/NACK
	OTHERS
	Behaviour

	
	Original
Tx
	Re-Tx
	TB1
	TB2
	Power/Buffer*
Limited
	Re-Tx handling

	1
	1
	1
	nack
	-
	-
	LEGACY

	2
	1
	2
	nack
	-
	-
	Force re-transmission in Rank 1

	3
	2
	1
	nack
	nack
	-
	Re-transmit in Rank 2

	4
	2
	2
	nack
	nack
	-
	Re-transmit in Rank 2

	5
	2
	1
	ack
	nack
	no
	Re-transmit in Rank1 using primary stream

	6
	2
	2
	ack
	nack
	no
	Re-transmit stream 2 and new data on stream 1

	7
	2
	1
	nack
	ack
	no
	Re-transmit in Rank1

	8
	2
	2
	nack
	ack
	no
	Re-transmit stream 1 and new data on stream 2

	9
	2
	1
	ack
	nack
	Buffer/power
	Re-transmit in Rank1 using primary stream

	10
	2
	2
	ack
	nack
	Buffer
	Re-transmit in Rank1 using primary stream

	10b
	2
	2
	ack
	nack
	Power
	New data on primary stream, Re-Tx on the secondary stream if sufficient power available to select a new TB to be transmitted in parallel to the Re-Tx. Otherwise only the retransmission is sent on the primary stream.

	11
	2
	1
	nack
	ack
	Buffer/power
	Re-transmit in Rank1

	12
	2
	2
	nack
	ack
	Buffer
	Re-transmit in Rank1

	12b
	2
	2
	nack
	ack
	power
	New data on secondary stream, Re-Tx on the primary stream, if sufficient power available to select a new TB to be transmitted in parallel to the Re-Tx. Otherwise only the retransmission is sent on the primary stream.



In an attempt to help the understanding of the UL MIMO HARQ operations, this table was inserted in the draft CR to TS25.321.  The table above, captures the retransmission behavior in case of power and buffer limitations, however, doesn’t capture the behavior in case of grant limitation, which also needs to be taken into account.  Additionally, the table refers to power and buffer limitations, which are not commonly used in any of the 3GPP Specifications and would add some complexity to explain what they mean.  During email discussion [3] it was proposed that we could replace the column on buffer/power/serving grant limited by “if E-TFC selection allows rank-2 transmission” .  

With that in mind, a careful analysis of the table from a RAN2 perspective shows that a number of entries in the table can be merged, which may lead to further simplifications and better understanding.  .  

Table 2 is a more streamlined summary of Table 1 that we feel is more suited to be included in the MAC specifications .  More specifically, the following simplications to Table 1 were made:
· Case 1 is legacy single stream behavior and therefore doesn’t need to be captured
· Case 2 is captured in table 2, to show that no new TB will be created if in that TTI if the corresponding HARQ process had been transmitted using rank-1, even if the maximum allowed rank is set to 2.
· Cases 3 and 4 result in the same outcome.  These two entries are summarized as “Case 2” of Table 2.
· Cases 5, 7, 9, 11 are all linked to the more general case where after a rank-2 transmission one stream is NACKed and needs to be retransmitted while the UE maximum rank is changed to “1”.  These 4 entries lead to the UE retransmitting using the primary stream and have been merged in “Case 3” of Table 2.
· Cases 6, 8, 10, 10b, 12 and 12b are all linked to the more general case where one stream is retransmitting when rank-2 transmission is allowed.  These 6 entries are summarized under “Case 4”  in the proposed table.  We group the buffer, power, and grant limitations and refer to the general concept of “rank-2 is allowed” pointing to the E-TFC selection procedure for more details.  In E-TFC selection, rank-2 will be allowed if the power, serving grant, and buffer allows the UE to meet the minimum requirements for rank-2 transmission.  
· Finally, the “Other” column has been removed as it carried no meaning in the new table.


[bookmark: _Ref339546286]Table 2: Summary of UL MIMO HARQ re-transmission cases
	Case
	Rank
	ACK/NACK
	Behavior upon retransmission

	
	Actual rank upon transmission
	Maximum allowed rank at the time of retransmission
	First stream TB
	Second stream TB
	

	
	
	
	
	
	

	1
	1
	2
	NACK
	-
	No new TB on secondary stream (e.g. re-transmit in rank1)

	2
	2
	2 or 1
	NACK
	NACK
	Re-transmit in rank2

	3
	2
	1
	All other cases (e.g. one ACK one NACK)
	Re-transmit in rank1 on primary stream.

	4
	2
	2
	All other cases (e.g. one ACK one NACK)
	Re-transmit on NACK-ed stream and transmit new data on the other stream if rank-2 is allowed by E-TFC selection (e.g. section 11.8..4 x).  Otherwise re-transmit in rank1 on primary stream.




Proposal:	Agree to replace Table 11.8.1.1.x.1 in the Draft CR by Table 2.


Conclusion
In this contribution, we propose a few changes to the draft CR for the Introduction of UL MIMO and 64QAM to TS25.321.  Further, we propose:

Proposal:	Agree to replace Table 11.8.1.1.x.1 in the Draft CR by Table 2.
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