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1.  Introduction
In this document, we address the L2 buffering capability for a LTE UE. Specifically, we question the need for having the UEs report their L2 buffering capability for LTE. In other words, we question if the UEs can implement “enough” L2 buffer so that the eNB transmission window control could be simplified in the way that it does not have to worry about UE L2 buffering capability.
2. Discussion
2.1 Reporting of UE L2 buffering capability in Rel-5
Rel-5 UEs report their L2 buffer size, which is a combined figure for Tx and Rx RLC buffer and MAC-hs buffer, in the UE capability report. RLC at RNC and MAC-hs at Node B then takes this report into account for its transmission window control (i.e. they makes sure that the UE reordering buffers are not overloaded when they transmit new data to the UE).
2.2 Actual Rel-5 UE L2 buffering capability that we see in the market
However, we have noticed that most of the Rel-5 UEs that we are see in the market has “enough” L2 buffering capability. By “enough”, we mean that the UEs have buffering capability which allows for the NW to perform transmission window control based only on sequence numbers, and not on the TB/PDU sizes. For example, for the Category 5/6 UEs that we see, they have L2 buffering capability which allows to simultaneously buffer (1) the maximum HS-DSCH TB size (corresponding to 3.6Mbps) for the amount of MAC-hs Rx window size that is used and (2) the 320bit RLC PDUs for the maximum RLC window size (i.e. 2048).

2.3 L2 buffering capability for LTE UE
From the NW operation point of view, it will be simple if LTE UEs can also implement “enough” buffer so that the eNB can just account for the sequence numbers for RLC transmission window control.

The question is, how much is “enough” for LTE?
When we just consider RLC reordering of DL data at the UE, this is equal to [Maximum TB size supported by the UE]*[1/2 RLC SN field length]. For example, if a UE supports reception of a TB size corresponding to 100Mbps and 0.5ms (i.e. 50000bit TB) and the RLC SN is 8bits, “enough” buffer size will be 800kB.
When we consider PDCP reordering of DL data at the UE for the case of inter-eNB handover, the question is not that straightforward. It depends on how much data, from the data routed from aGW, the Target eNB transmits to UE before completing transmission of the data forwarded from Source eNB. This maybe estimated as [Data forwarding time]*[Uu transmission rate of the data routed from aGW]. For example, if data forwarding takes 100ms to be completed and Uu rate of 100Mbps can be achieved on average during this time (impractical considering cell edge and if there are other UEs in the cell), this figure would be 1.25MB ([100ms]*[100Mbps]).

If the “enough” reordering size are of such orders (although the example estimate for required PDCP reordering buffer might be questionable), we would like to question UE manufacturers if it is not possible to just implement this buffer. If this is acceptable, then the UE would not have to report its L2 buffering capability to the NW at all, and the eNB transmission window control will not have to account for the UE reordering buffer status.

3. Proposal
It is proposed for RAN2 to consider the option where UE implements “enough” L2 buffer, so that the UE L2 buffering capability do not even have to be reported to the eNB. If this is possible, eNB transmission window control can only be based on the sequence numbers and not the UE reordering buffer load.
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