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1.
Introduction
In TS 25.306 §4.3 the following condition is mandated to be fulfilled at all time in the UE:
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As it is, this expression puts severe limitations to possible configurations in the UE, as whenever an AM RLC entity is set up or reconfigured, UTRAN shall ensure that the memory needed for the situation where both the Tx and Rx windows are full is available in the UE. There are basically two drawbacks associated with this approach:

· 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. Actually, 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.

· 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, thus degrading HSDPA performance.

In case a reconfiguration violating this condition is engaged, the UE is allowed to reject it, as per TS 25.331 §8.5.20. However, and assuming an RLC memory management in the UE based on received/sent PDUs rather than on windows sizes, the need for such a strict condition on allowed RLC configurations could be questioned, as RLC operation in case of memory shortage is already specified in TS 25.322 §11.3.4.9. In this case, it could be proposed to remove this limitation, and rely on the aforementioned mechanism to cope with possible memory shortage situations.

Regarding MAC-hs Reordering buffers, it is unclear what is the purpose of including the sum of all re-ordering buffers in such a condition. Indeed:

· in case of MAC-hs Re-ordering buffer setup/reconfiguration, and as the MAC-hs PDU size received for a certain TSN can not be known in advance (conversely to AM RLC), it is foreseen that no check can be performed at reconfiguration’s time (conversely to AM RLC)

· in case of RLC AM setup/reconfiguration (during HSDPA operation), and assuming the condition to be violated, it is unclear whether the reconfiguration shall be rejected, or if memory from the Re-ordering buffers shall be freed in order to allow the RLC reconfiguration.

Actually, it shall be stressed that the sum over all re-ordering buffers was included in the condition before MAC-hs behaviour in case of memory shortage was defined in TS 25.321 §11.6.2.3.2. With such mechanisms now being introduced in the specification, removing such a restriction could be considered as well.

2.
Discussion

In order to allow for an optimized utilisation of memory resources in the UE, UTRAN shall be provided the means to track, at any time, the usage of memory in the UE, otherwise performance degradation may occur, both for AM RLC and for HS-DSCH. Obviously, this can readily be achieved if UTRAN is made aware of the amount of memory consumed in the UE whenever:

· an AMD PDU of a given size needs to be stored in the UE (assuming once more that RLC memory management in the UE is solely based on received/sent PDUs, and not on windows sizes)

· a MAC-hs PDU of a given size needs to be stored in the UE 

It shall be stressed that such a mapping function would not necessarily unveil implementation’s details in the UE, as those would be “hidden” in the UE Capabilities signalled to UTRAN. Indeed, by determining the amount of memory it really takes to store a PDU of a given size within its buffers, and knowing the corresponding amount computed by UTRAN for a PDU of the same size, the UE could derive a “proportionality factor” between the “real” and the “signalled” buffer size, and thereby calculate the “Total RLC AM buffer size” to be signalled to UTRAN. Even though it is quite likely that this “proportionality factor” would depend on many variables (eg. PDU size, amount of PDUs already stored, etc.), the UE could however make a best guess here.

With regards to the actual “mapping” between the PDU size and the required memory in the UE, it is proposed to adopt following rules:

· a stored AMD PDU of N octets requires a memory equal to (N – 2) octets (as an obvious choice)

· a stored MAC-hs PDU of N bits requires a memory equal to (N – 10) bits. Note that 10 bits = VF (1 bit) + Queue ID (3 bits) + TSN (6 bits).
3.
Decision

It is proposed to agree on one of the following proposals.

3.1
Proposal 1

This proposal assumes an “optimal” RLC memory management in the UE, ie. memory is allocated in the UE based on received/sent PDUs rather than on windows sizes.

It is proposed to:

· (entirely) remove the condition stated in TS 25.306 §4.3 and only rely on already defined mechanisms (25.322, 25.321) for handling memory shortage situations.

· agree on the memory mapping stated at the end of §2, both for AM RLC and MAC-hs PDUs.

This way, memory consumption in the UE could be tracked down by UTRAN in the most efficient way. Furthermore, it is foreseeable that “multiplexing gains” could be achieved when several AM RLC entities operate in parallel in the UE, which means that more RABs could be set up towards the end-user compared to today’s situation, where the amount of parallel applications may be somewhat limited by the condition stated in 25.306 §4.3. 

3.2
Proposal 2

This proposal does not affect AM RLC, but only MAC-hs.

It is proposed to:

· remove the sum of all re-ordering buffers size from the condition stated in TS 25.306 §4.3, and rely on already defined mechanisms for handling any memory shortage situation that could occur.

· agree on the memory mapping stated at the end of §2 for MAC-hs PDU.

Therefore, the condition stated in 25.306 would be changed (back) to:
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With this alternative, means will be provided to UTRAN for efficiently tracking down the memory used by Re-ordering buffers in the UE.

4.
Conclusion

As memory is a (scarce) resource in the UE that should not be wasted, and based on pros and cons related to each method, Ericson advocates to endorse Proposal 1. In case of agreement, Ericsson would be willing to provide necessary CR. 
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