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[bookmark: OLE_LINK73]1	Introduction
To support high-peak-rates on the downlink, MIMO operation was introduced since Rel-7, Dual-carrier HS-DSCH operation was introduced in Rel-8, and the two operations can be supported simultaneously in Rel-9. Further, multi-carrier HS-DSCH operation on 3 or 4 carriers with MIMO was introduced in Rel-10. For each of these features, new UE categories were introduced to define the total number of soft channel bits available at the UE for the HARQ processes. In explicit memory partitioning, the network designates the memory size for a HARQ process; in implicit memory partitioning, the UE uses the pre-defined rules to allocate soft channel bits to each HARQ process equally. 
In the current specifications, the implicit memory partitioning rules may result in inconsistent memory partitioning for HARQ across carriers during multi-carrier operation when MIMO and non-MIMO are simultaneously configured on one or more of the carriers. This paper discusses this problem and proposes the solution with accompanying CRs.
2	Inconsistent memory partitioning
The maximum memory allocations per HARQ process with implicit partitioning is briefly summarized in the following table. The table is derived from Table 5.1a in [1] using the rules for HARQ memory partitioning in subcluase 8.6.5.6b in [2, 3]. For ease of reference and to highlight the problem, we only list a subset of UE categories supporting MIMO and/or multi-carrier operation in the following table.
Table 2.1: Implicit memory partitioning for HARQ processes.
	UE categories
	Implicit partitioning, per HARQ (bits)

	Category
	Carrier configuration
	total number of soft channel bits
	non-MIMO            (Assuming 6 processes)
	MIMO                 (Assuming 12 processes)

	R-7, cat. 16, SC
	SISO or MIMO
	345600
	57600
	28800

	R-8, cat. 20, SC
	SISO or MIMO
	518400
	86400
	43200

	R-8, cat. 24, DC
	both SISO
	518400
	43200
	N/A

	R-9, cat. 28, DC
	both SISO
	fall back to cat. 24
	fall back to cat. 24
	N/A

	R-9, cat. 28, DC
	both MIMO
	1036800
	N/A
	43200

	R-9, cat. 28, DC
	one SISO and one MIMO
	1036800
	SISO
	86400
	N/A

	
	
	
	MIMO
	N/A
	43200

	R-10, cat. 31, 4C
	all SISO
	1036800
	43200
	N/A

	R-10, cat. 32, 4C
	all SISO
	fall back to cat. 31
	fall back to cat. 31
	N/A

	R-10, cat. 32, 4C
	all MIMO
	2073600
	N/A
	43200

	R-10, cat. 32, 4C
	one SISO and three MIMO (Note)
	2073600
	SISO
	86400
	N/A

	
	
	
	MIMO
	N/A
	43200


 Note: using the case of one SISO and three MIMO as an example and other combinations will have the same memory partitioning.
It is clear that if a UE is configured with MIMO or multi-carrier operation, each HARQ process will be allocated maximum 43200 soft channel bits with implicit partitioning. The same allocation also holds when the UE is configured with multi-carrier operation simultaneously with MIMO on all carriers. The calculation is given by

where the minimum number of HARQ processes per carrier is 6 and 12 for SISO and MIMO respectively. 
The only exception happens when some carriers are configured with MIMO and others are configured with SISO (cases in red). In this case, the memory partitioning is inconsistent across carriers, i.e. the HARQ processes on the carriers with MIMO will be allocated a half size of memory than the ones on the carriers with SISO. As a result of this inconsistency, the memory per HARQ process with impicit partitioning on the carrier with SISO operation may exceed 43200 bits. As shown in Table 2.1, it is worth noting that the limit of 43200 bits per HARQ process with implicit patitioning has been in place from Release 7 onwards for the features with high peak rates such as MIMO and multi-carrier operation. 
Also, this inconsistency only applies for implicit memory partitioning as multi-carrier operation with simultaneous MIMO/SISO configuration is not allowed with explicit partitioning.

[bookmark: OLE_LINK79]3	Conclusions
In the current specifications, the implicit memory partitioning rules may result in inconsistent memory partitioning for HARQ processes across carriers in multi-carrier operation when only a subset of carriers is configured with MIMO. As a result of this inconsistency, the memory per HARQ process on the carrier with SISO operation may exceed the limit of 43200 bits which has been in place since Release 7 for high rate features (such as MIMO and multi-carrier operation). Thus, we have the following correction:
Proposal: In Release 9/10, for implicit memory partitioning, if MIMO is configured for one or more, but not all of the carriers, the HARQ processes on the carrier(s) with non-MIMO configured use the same size of memory as the HARQ processes on the carrier(s) with MIMO configured.
Note that such a change only applies on implicit memory partitioning; for explicit partitioning, multiple carriers with different MIMO configuration is not allowed.
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