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1 Introduction

This discussion document aims at analysing the definition of the “Total RLC AM Buffer size” value that is signalled from the UE to the network, its purpose, and the possibility for the UE to signal higher values than the minimum required. 
2 Discussion
2.1 Description of the total RLC AM buffer size 
The semantic description of the “Total RLC AM buffer size” (in [2], section 10.3.3.34) defines it as the “Total receiving and transmitting RLC AM buffer and MAC-hs/ehs reordering buffer capability in kBytes”. This information element is sent from the UE to the network because the network needs to be informed about the RLC AM buffer size in order to configure the RLC accordingly.

At the same time, the network already knows what is the minimum RLC AM buffer size that shall be supported by the UE, since there is a direct association between HS-DSCH/E-DCH categories and the minimum RLC AM buffer size (at least for UEs supporting HSDPA) as per requirements defined in [1].  

 The previous considerations seem to suggest that the UE is given the possibility to signal the “Total RLC AM buffer size” in order to communicate to the network that its RLC AM buffer size is larger than the minimum required. If the UE could always and only support the minimum RLC AM buffer size, then there wouldn’t be any need to signal this value. 
Most of the UE categories have indeed the possibility to signal a higher value than the minimum. For instance a R10 UE Cat 31/9 (HS-DSCH/E-DCH respectively), shall support a buffer size of 1250 kBytes. The UE, when signalling its “Total RLC AM buffer size”, can choose between 4 different values: 1250, 1500, 1800, and 2300 (provided that higher values than 1250 are supported by the UE).

However this is not valid for all the UE categories: for instance a R10 UE Cat 32 shall support a buffer size of 2300 kBytes (regardless of its E-DCH category). Since this is currently the highest value defined in “Total RLC AM buffer size”, the UE shall signal exactly this value (and not any different value). It seems, in this case, superfluous to signal the buffer size.

2.2 Benefits of signalling the buffer size

If we consider the formula that has been used to calculate the minimum RLC buffer size for R10 devices (see [3] and Annex A), we can see that it takes into account the maximum UL and DL data rate, the maximum DL transport block size, the MAC-hs window size and the Round Trip Time. The formula doesn’t distinguish between MAC and RLC buffers, neither between different RLC AM entities, i.e. it considers a model with only one combined buffer for MAC and RLC and with only one RLC entity. This consideration, together with the observation that RTT is not a deterministic value, shows that the minimum RLC buffer size represents a value for which the probability of buffer overload is regarded sufficiently low.  In case of multiple RLC entities or longer RTT, or presence of TSP (which should be considered in the calculation of the buffer size, together with RTT), this probability increases. As a consequence the network may decide to decrease the overall DL throughput in order to avoid UE buffer overload.
The knowledge of the actual UE buffer size (or at least of a value which is higher than the minimum required) may help the network decide if and when to limit the overall DL throughput. The UE would in turn have a higher probability of reaching the DL peak rate.    

2.3 Proposals
Based on the considerations outlined above, we deem that the reason why the UE is supposed to signal its RLC AM buffer size is because, doing so, it has the possibility to signal a higher value than the minimum required, which may be useful, for both UE and network, to increase the probability of achieving the DL peak rate. 

Nonetheless some categories (e.g. cat 32) do not have the possibility to signal a higher value than the minimum required. 

In our opinion this possibility should be given to any UE, regardless of its category. At the same time we reckon that up until R10 of 25.331, there is only one spare “Total RLC AM buffer size” value which may be used for this purpose. It would be possible to utilize this spare value adding a buffer size value larger than 2300 kBytes in order to give the possibility to a Cat 32 UE to signal a higher “Total RLC AM Buffer size” value than the minimum required.

Proposal 1: introduce one additional “Total RLC AM Buffer size” value, larger than 2300 kBytes, utilizing the spare value available in R10
It has to be pointed out that Proposal 1 wouldn’t affect the current UE requirements regarding the minimum RLC and MAC-hs/ehs buffer size. 

In order to calculate the additional value, we may use the same formula as in [3] and Annex A and consider a delta 20msec increase of the RTT, in order to take into account a slightly worsened scenario. This would give, in case of 4C , a delta value of 468 kbytes, rounded up to 500 kbytes. The new additional value would hence be 2300+500=2800 kbytes
Proposal 1.1: set the new additional value to 2800 kBytes

For R11 and onwards, we don’t have the same limitation given by the lack of spare values as in R10. Hence, whenever a new UE category, or set of categories, is introduced, the newly introduced categories should be given the possibility to signal, on top of the minimum required “Total RLC AM buffer size” values, also higher values than the minimum required.

Proposal 2: for R11 and onwards, whenever a new UE category, or set of categories, is introduced, the newly introduced categories should be given the possibility to signal, on top of the minimum required “Total RLC AM buffer size” values, also higher values than the minimum required.
3 Conclusion

RAN2 is kindly requested to discuss and agree on the following proposals:

Proposal 1: introduce one additional “Total RLC AM Buffer size” value, larger than 2300 kBytes, utilizing the spare value available in R10

Proposal 1.1: set the new additional value to 2800 kBytes

Proposal 2: for R11 and onwards, whenever a new UE category, or set of categories, is introduced, the newly introduced categories should be given the possibility to signal, on top of the minimum required “Total RLC AM buffer size” values, also higher values than the minimum required.
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5 Annex A – Formula adopted in R2-105262 for the calculation of the Minimum RLC Buffer Size
Minimum RLC Buffer Size (Kbytes) 

= ( MaxDLDataRate (bits/sec) * RoundTripTime(secs)

 +  MaxULDataRate (bits/sec) * RoundTripTime(secs)

 +  MaxDLTrBlkSize (bits) * MHSWindowSize ) /  8192

With

RoundTripTime = 70 ms.

MHSWindowSize = 16 x (number of carriers + number of carriers with MIMO)
















































































































