Page 4

3GPP TSG RAN WG2 Meeting #76	  R2-116238
San Francisco, U.S., 14th – 18th November 2011

Source:	Qualcomm Incorporated
Title:	Addressing the issue of inconsistent HARQ memory partitioning for high-peak-rate UEs
Agenda item:			9.2
Document for:	Discussion and decision
[bookmark: OLE_LINK73]1	Introduction
To support high-peak-rate on the downlink, Dual-carrier HS-DSCH operation was introduced in Rel-8 and Dual-carrier with MIMO operation could 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 result in inconsistent memory partitioning for HARQ between dual-carrier capable UEs and multi-carrier capable UEs. This paper discusses this problem and proposes the solution with an accompanying CR.
2	Inconsistent memory partitioning rules
The maximum memory allocation 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 8.1.6.2 and 8.6.5.6b in [2].
Table 2.1: Implicit memory partitioning for HARQ processes.
	UE categories
	Implicit partitioning, per HARQ (bits)

	Category
	Configuration by the network
	total number of soft channel bits to be used
	non-MIMO            (Assuming 6 processes)
	MIMO                 (Assuming 12 processes)

	Cat 24, DC
	non-MIMO
	518400
	43200
	N/A

	Cat 28, DC
	non-MIMO
	518400 (fall back to cat. 24)
	43200
	N/A

	Cat 28, DC
	MIMO
	1036800
	N/A
	43200

	Cat. 29, 3C
	non-MIMO
	777600
	43200
	N/A

	Cat. 30, 3C
	non-MIMO
	1555200 (not fall back to cat. 29)
	86400
	N/A

	Cat. 30, 3C
	MIMO
	1555200
	N/A
	43200

	Cat. 31, 4C
	non-MIMO
	1036800
	43200
	N/A

	Cat. 32, 4C
	non-MIMO
	2073600 (not fall back to cat. 31)
	86400
	N/A

	Cat. 32, 4C
	MIMO
	2073600
	N/A
	43200



It is clear that for any dual-carrier capable UEs, regardless MIMO is configured or not, the UE will use up to 43200 soft channel bits per HARQ. However, this consistency is broken in the multi-carrier cases. When a multi-carrier and MIMO capable UE is configured without MIMO, it will use up to 86400 soft channel bits per HARQ. Table 2.1 shows this fact. The calculation is given by

where the minimum number of HARQ processes per carrier is 6 and 12 for SISO and MIMO respectively. 
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. Thus it is proposed to keep such a consistency in Rel-10 for multi-carrier operation. 

[bookmark: OLE_LINK79]3	Conclusions
In the current specifications, the implicit memory partitioning rules result in inconsistent memory partitioning for HARQ between dual-carrier capable UEs and multi-carrier capable UEs. To address this inconsistency, we have the following solution:
Proposal: in subclause 8.1.6.2 in Release 10 25.331, state the following:
· If multi-cell operation on three cells without MIMO is configured, the UE uses the category it has signalled in the IE "HS-DSCH physical layer category extension 4" of 29.

· If multi-cell operation on three cells with MIMO is configured, the UE uses the category it has signalled in the IE "HS-DSCH physical layer category extension 4" of 30.

· If multi-cell operation on four cells without MIMO is configured, the UE uses the category it has signalled in the IE "HS-DSCH physical layer category extension 5" of 31.

· If multi-cell operation on four cells with MIMO is configured, the UE uses the category it has signalled in the IE "HS-DSCH physical layer category extension 5" of 32.

The detailed solution is reflected in an accompanying CR submitted to this meeting. 
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