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1
Introduction

In Release 7, to support a furture UE supporting MIMO and 64 QAM simultaneously, HSDSCH physical layer category 19 and 20 were introduced in [1]. The intention was to allow the network to support such a UE without changes to RRC signaling. However, the correct total number of soft channel bits was not specified in the specification. Thus it is possible that the network and the UE have a mismatch on the total number of soft channel bits. Such a mismatch could lead to a high BLER and a serious throughput loss.
Thus, it is necessary to clarify the total number of soft channel bits to be used for the category 19 and 20 UEs when they are configued by a network with Rel-7 signalling , a.k.a. a Rel-7 network.
2
The ambiguity in the specifications and solutions 
The following lines are copied from Table 5.1a in [1].

	Category 19
	For future use; supports the capabilities of category 17 in this version of the protocol

	Category 20
	For future use; supports the capabilities of category 18 in this version of the protocol


These two sentences do not specify the total number of soft channel bits that the category 19 and 20 UEs shall use in this version of the protocol. From the UE’s prospective, category 19 and 20 belong to Rel-8. So such a UE will simply uses Table 5.1a in [2] to acquire the total number of soft channel bits, which is highlighted in yellow below.

	Category 19
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM

	Category 20
	15
	1
	42192
	518400
	


As the UE typically is not aware of the capability of the network, the category 19 or 20 UE always uses 518400 soft channel bits. At the network side, the Rel-7 network may not be aware the correct total number of soft channel bits the UE is using, as the Rel-8 requirement is beyond its knowledge. In this case, the network could use a different number of soft channel bits. Such a mismatch may cause a high BLER and a serious throughput loss.
A typical case could be the following:

· A category 20 UE reports its capability of supporting simultaneously MIMO and 64 QAM;

· The UE is configured by a Rel-7 network with 64 QAM but not MIMO;

· The UE is configured with implicit memory partitioning and uses 518400 soft channel bits. In this case, the UE will use 518400/6=86400 bits for its per-HARQ memory size;

· The network may not use this correct number of 518400 and instead, may use some other number, e.g. the number specified in category 18, 259200. In this case, the network will use 259200/6=43200 bits for per-HARQ memory size;

· The different size of per-HARQ memory at the network and the UE will lead to almost 100% BLER in some cases.  
One potential solution could be let the UE uses the total number of soft channel bits based on its configuration. For example, if the UE is configured with 64 QAM but not MIMO, it should use the above mentioned 259200 bits. However, this solution could lead to another mismatch. Considering the same case except that the network is a Rel-8 one, 

· A category 20 UE reports its capability of supporting simultaneously MIMO and 64 QAM;

· The UE is configured by a Rel-8 network with 64 QAM but not MIMO and not aware of the network’s capability.
· The UE is configured with implicit memory partitioning and uses 259200/6=43200 bits for per-HARQ memory size, as the UE is configured as if with category 14 or 18; 
· The Rel-8 network is fully aware of a category 20 UE’s capability and may use 518400/6=83200 bits for per-HARQ memory size; 

· The different sizes of per-HARQ memory between the network and the UE happen again, in an opposite way.  
The above solution cannot solve the problem. Thus we propose to clearly specify the total soft channel bits of category 19 and 20 in Table 5.1a in [1] to assure the network and the UE have the same understanding. This solution will completely remove the ambiguity without leaving any potential holes.
3
Conclusions

The existing ambiguity in the current specifications may lead the network and the UE use the different total number soft channel bits. This mismatch could lead to a significant throughput loss. To address this issue, we propose:
Proposal: Update Table 5.1a in [1] to explicitly specify the total number of soft channel bits to be used by category 19 and 20 UEs. The updated part of the table will be:

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
NOTE 1
	Total number of soft channel bits

	Supported modulations without MIMO operation
	Supported modulations simultaneous with MIMO operation

	Skipped un-modified part

	Category 19
NOTE 4
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM

	Category 20
NOTE 5
	15
	1
	42192
	518400
	


NOTE 4 and NOTE 5 further clarify this scenario:
NOTE 4: For future use; supports the capabilities of category 17 except for total number of soft channel bits which shall be recognized by the UTRAN as specified in this version of the protocol.

NOTE 5: For future use; supports the capabilities of category 18 except for total number of soft channel bits which shall be recognized by the UTRAN as specified in this version of the protocol.
Proposal 2: Update NOTE 7 in subclause 10.3.3.25 such that In REL-7 the simultaneous configuration of MIMO and 64 QAM is not supported so a UE category 19 shall be treated as category 17 by the UTRAN and a UE category 20 shall be treated as category 18 by the UTRAN, except for total number of soft channel bits which should be recognized by the UTRAN as specified in [35].
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