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Discussion and Decision

1
Introduction
The L2 buffer capability in the UE has now been specified as a single value which indicates the total maximum L2 buffer size for uplink (UL) and downlink (DL) together [1, 3]. It is required that the buffer space is shared dynamically between the logical channels and between UL and DL. However, this creates some problems in certain types of products, so a minor modification to this capability is required. In addition, the role of the PDCP buffers in the reported L2 buffer capacity is still open.
2
UL/DL Separation
If the L2 buffer is completely shared by UL and DL, it is possible that the DL traffic fills the whole UE L2 buffer, at least temporarily. This results in a significant bottleneck in the UL and even a total stall is possible for short periods of time. This may have a detrimental effect on the user experience in some demanding applications where high-speed data transfer is needed in both directions. Therefore, it would be important that some types of products have a possibility to report separate L2 buffers for UL and DL to guarantee high performance data transfer in both directions all the time.
In some devices the memory consumption may be more important than the data rate. The shared L2 buffer is the optimal solution for that [4], so it is also necessary to be able to report the L2 buffer capability as a single value to serve the needs of those UEs.
2.1
Need for Separate Buffers

The separate buffers are needed in the types of UEs that are used for several applications simultaneously. For example, e-mail sending and receiving may be active in the ackground while interactive browsing or gaming takes place in the foreground. Fluent data transfer in both UL and DL is essential for the interactive applications.

If the L2 buffer is shared between UL and DL, it may happen that high-speed DL data transfer takes most of the buffer space. The UL may get completely stalled if the remaining buffer space for UL is smaller that the data corresponding to the RLC ARQ polling configuration. The RLC retransmission buffer may get full before the periodic polling is triggered according to the values of the corresponding configuration variables ‘Poll_PDU’ and ‘Poll_Byte’ [2]. As no status reports are then requested, the retransmission buffer is not freed before the DL memory consumption gets down and gives room for the UL. To avoid such a possibility, the UL buffer size should be reported separately form the DL buffer size and the periodic polling control variables should be configured according to it.
2.2
Need for Shared Buffer

The nature of the low-cost UEs doesn’t necessarily mandate a service level where many simultaneous applications were served without affecting each other. It is also more easily acceptable that fast data transfer is not possible in both directions simultaneously. As the total memory size is likely to be a more critical cost factor, it is important to utilize the full memory capacity in unidirectional traffic as this is the most common use case with low-cost UEs. Reporting the UL and DL buffer sizes separately would often lead to a situation where the whole buffer capacity would never be used although it is available. Therefore, it is important that the low-cost UEs have the possibility to report the L2 buffer size as a combined value, i.e. the total L2 buffer capacity that can dynamically be shared between UL and DL and the full memory capacity can be used for either direction when needed.
3
PDCP Buffers
The L2 buffer capability information is used by the network to prevent the downlink L2 buffer overflow [4] and to give a basis to determine the UE RLC polling parameters ‘Poll_PDU’ and ‘Poll_Byte’ [2]. The PDCP buffers may be rather large, but the UE PDCP buffer capacity information is not needed by the network, so it should not be included in the reported L2 buffer capabilities.
4
Conclusion
We propose that
-
The L2 buffer capability is signalled either

-
as a single value telling the combined UL and DL L2 buffer size or

-
two values giving the L2 buffer size for UL and DL separately,
-
PDCP buffer size is not included in the L2 buffer capability values

and the corresponding modifications in the specifications.

The modifications to the TS 36.306 v8.1.0:

Beginning of Text Proposal
4.3.2
RLC parameters
4.3.2.1
Maximum total layer 2 buffer size

This parameter defines the maximum total layer 2 buffer size. The size is given either as a single value telling the combined L2 buffer size used for both uplink and downlink or two values telling the sizes for the L2 buffers for uplink and downlink separately. Only the RLC buffers are included. 

End of Text Proposal
The modifications to the TS 36.331 v8.1.0:

Beginning of Text Proposal
RLC-Parameters ::=




CHOISE {










SEQUENCE {


maxTotalL2BufferSize




ENUMERATED {size1, size2}


-- value range FFS

},











SEQUENCE {


maxUplinkL2BufferSize




ENUMERATED {size3, size4},


-- value range FFS


maxDownlinkL2BufferSize




ENUMERATED {size5, size6}


-- value range FFS


}

}

End of Text Proposal
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