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1. Introduction

In HSDPA, HARQ memory can be partitioned unequally between HARQ processes. It was proposed in [1] that LTE instead enforce an equal partition of HARQ memory. In this contribution we discuss how equal partitioning of memory offers no hardware advantage but instead will increase cost at UEs by requiring more HARQ memory than necessary. UE memory for HARQ can be quite large, and drives the UE capability discussion [2][3]. Therefore, it is proposed to retain the ability to configure HARQ memory per process, in addition to LBRM, in order to minimize UE memory requirements. Note that in the RAN1#51, it was agreed to split the soft buffer asymmetrically per MIMO codeword (each MIMO codeword associated with a HARQ process) [4]. 
In the UE category discussion in RAN1#51, the following was agreed on the transport block sizes:

· max. TBS for DL/UL for each class

· max TBS for both MIMO code words together

· additional max TBS limitation per MIMO code word (larger than ½ the max TBS to allow e.g. for 64QAM with one code word or some level of asymmetry between the MIMO code words) 

2. Advantages of setting the HARQ soft buffer size per HARQ process
Setting the HARQ memory per process is allowed in HSDPA on a semi-static basis, where non-equal memory for each HARQ process can be used to minimize overall memory. Configuration of non-equal memory size for the HARQ processes may be done at call setup, or reconfigured according to the RRC protocol.
Non-equal memory can be useful for a number of reasons. A primary reason is that different traffic types may be multiplexed onto different HARQ processes. Considering that a typical voice packet is 30 bytes while an IP packet carrying other traffic can be as high as 1500 bytes, VoIP will have much smaller coded payloads compared to other applications. For example, VoIP could require 1/10 (depending on UE category) the memory for its HARQ process compared to other traffic types multiplexed with it. Thus if all the HARQ processes have the same memory sizes, then the HARQ process for VoIP would only use a fraction of allocated memory, resulting in substantial waste. Similar arguments apply to e.g. queues related to L3 signalling etc.
3. Interaction with LBRM
In the general sense, non-equal memory for each HARQ process can be used to minimize overall memory for the UE categories, independent of the use of LBRM. However, LBRM may allow larger TBs to be sent on any given, memory restricted HARQ channel.

If the per-process HARQ memory is determined to be reconfigurable, it is desirable to have the option to perform LBRM with any UE category, on any HARQ channel. The application of LBRM need not be determined based on the TB size. LBRM should not have to always be applied when the TB reaches a certain size, as there may be enough memory available through repartition from other channels (or available in certain UE categories). Further, if LBRM can (optionally) be applied only to TB’s of a certain size or larger, then one cannot arbitrarily apply LBRM to a TB size just under the limit to reduce memory for a particular process. In that case, one may have to further limit the TB size for a particular process.
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