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1.
Introduction
During RAN2#40 meeting in Sophia-Antipolis, a proposal regarding UE memory capabilities was presented [1], and agreed to be further discussed for Rel-6. This paper therefore aims at providing additional clarifications regarding this scheme, and proposes to agree on a CR on TS 25.306.

2.
Memory capabilities
In TS 25.306 §4.3 the following condition is mandated to be fulfilled at all time in the UE:
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There are basically two drawbacks associated with this formula:

· it gives no indication to UTRAN on memory management in the UE, ie. some UEs may allocate memory for the “whole windows” at RLC setup, whereas others may constantly increase or decrease the memory according to the amount of PDUs lying within the windows. By always assuming the “worst” case for RLC (UE allocates the whole windows at setup), UTRAN may have to reduce memory allocated to MAC-hs Reordering Entities in the Node B, thus potentially degrading HSDPA performance.

· it forbids benefiting from a “multiplexing gain” when several AM RLC entities are operating in parallel in the UE, as there is a very low probability that all Tx or Rx windows will be filled up with PDUs at the same time. Ie. it is very likely that in case several AM RLC entities exist in parallel in the UE, this condition could be violated without noticeable effect on RLC performance.

3.
Proposal

It is proposed to:

· remove the condition in §4.3, and

· state that a stored AMD PDU of N octets requires a memory equal to (N – 2) octets.

This way, UE implementations allocating memory for the whole windows at RLC setup/reconfiguration would be prohibited, instead UTRAN could always assume the memory used by RLC and re-ordering entities to be dynamically shared in the UE. Furthermore, it would be up to UTRAN to define appropriate “admission control” algorithms for admitting or rejecting new configurations with respect to UE memory capabilities. Similarly, UTRAN could implement some “memory evaluation” algorithm in order to detect memory overload situations in the UE, in which case procedures could be engaged in order to put an end to this memory shortage (eg. temporay DL TFCS restriction, MAC-hs/AM RLC window decrease, etc.). In case memory overload would nevertheless occur in the UE, defined mechanisms in TS 25.322 §11.3.4.9 and TS 25.321 §11.6.2.3.2 would cope with this situation.

4.
Backward compatibility

The proposed scheme is not backward compatible if used by a REL-6 UTRAN towards a REL-5 UE, as “memory check” performed by the UE at the time of the reconfiguration may fail. Instead, UTRAN shall use the behaviour specified for REL-5 towards this UE.

In the other case, REL-6 UE handled by REL-5 UTRAN, UTRAN may unnecessarily restrict configurations that can be applied to the UE, and possibly engage superfluous reconfigurations procedures in order to ensure that the REL-5 “memory check” is satisfied.

5.
Decision

It is proposed to agree upon the CR included below. Note that in case of agreement, minor changes will have to be brought to RAN3 specifications, as the current “memory condition” is referred to in TS 25.423/25.433. An example of such CR is included as annex.
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RLC and MAC-hs parameters

Total RLC AM and MAC-hs buffer size

When HS-DSCH is not configured this is defined as the maximum total buffer size across all RLC AM entities supported by the UE. When HS-DSCH is configured this is defined as the maximum total buffer size across all MAC-hs reordering entities and all RLC AM entities supported by the UE. The memory signalled in this capability is dynamically shared by RLC AM entities and MAC-hs reordering entities at any time.









In order to evaluate memory consumption in the UE, it shall be assumed that:

· a stored AMD PDU of N octets requires a memory equal to (N – 2) octets,
· a stored MAC-hs PDU of N bits requires a memory equal to (N – 10) bits. 

The UE shall only consider itself in a memory shortage situation as defined in [9] [10] when the amount of stored AM RLC PDUs and MAC-hs PDUs exceeds its capability. 

Maximum number of AM entities

This is defined as the maximum number of RLC AM entities supported by the UE.
Maximum RLC AM Window Size

This is defined as the maximum transmission and receiving window size of RLC AM entities supported by the UE.
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