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Introduction
[bookmark: _GoBack]In last RAN #77 meeting, DEFLATE based solution was approved to be the compression algorithm for UDC. For application of deflate compression in PDCP, 1 byte header information is required. 
This paper provides our considerations on UDC header.
Discussion
2.1    UDC header Content
As discussed in SI phase, error handling must be considered in UDC design, a normal error handling mechanism is shown below as we introduced in [2]. 


Figure-1 Checksum failure behavior flow
Note that failure check and buffer reset are performed in this flow. These two key procedures would be involved in any type of error handling mechanism. Hence, in 1-byte UDC header, we should at least add bits for checksum value and 1 bit to indicate whether to reset the compression buffer (as called F2 bit in [2]), here we called FR (Reset) bit.
Checksum value, as stated in [2], is used to validate the compression buffer, is calculated by the content of compression buffer. In our consideration, checksum filled in the current UDC header is calculated with the buffer content, i.e. it can be calculated from the timing after putting the previous packet into buffer to the timing before putting the current packet into the buffer, which can help the decompressor in eNB to find the checksum error as soon as possible. The calculation algorithm could be similar as the popular method, such as CRC, and calculation result is truncated into 4 bits checksum value. 4 bits are sufficient for checksum, since UDC is assumed to apply with RLC AM, the transmission error caused out-of-synchronous between compression buffer and decompression buffer can be considered as rare case. 
Proposal 1: 4 checksum bits are involved in UDC header.
Proposal 2: FR bit is involved in UDC header to indicate whether to reset the compression buffer or not.
As analyzed in [1], UDC may provide significant compression gain to most of current traffics. However, in real network, some traffic may be unnecessary to be processed by UDC, e.g. the traffic has already been compressed by higher layer compressor. For these traffics, UDC can only bring little gain by compress the TCP/IP headers. On the other hand, as discussed before, UDC function may be configured to radio bearer granularity, wherein, there would be more than one IP flows to be transferred, containing both compressed and uncompressed traffics from higher layer. Hence, we need 1 bit to indicate whether this packet needs to be processed by UDC function or not, which we called FU (UDC) bit.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 3: FU bit is involved in UDC header to indicate whether the current packet needs to be processed by UDC function or not.
It is noted that the PDCP SDU is only part of UDC data block since there may be several bits introduced in deflate procedure. It is required that PDCP PDU is byte aligned, so we need to ensure the byte alignment in UDC data block. Although current public DEFLATE compression data format (RFC 1951) does not mandate byte-alignment, it can be supported with padding bits or using existing RFC recommendations (RFC 1979). 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: Byte alignment can be ensured in UDC data block.
Proposal 4: RAN2 is kindly requested to discuss how to ensure the byte alignment of UDC data block.
An example of UDC header is given below.


Figure-2 UDC header format example
Where:
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]FU bit is used to indicate whether this packet is processed by UDC function or not, i.e. “1” means this packet is processed by UDC and the content following this 1byte header is a UDC block.
· FR bit indicates the reset of the compression buffer. When out of synchronization or error occurs between compression buffer and de-compression buffer, the UE needs to reset the compression buffer and informs eNB to reset the de-compression buffer, i.e. clearing the content in the compression buffer (all bits are 0) and set the F2 bit to “1”.
· Checksum, which is used to validate the compression buffer, is calculated by the content of current compression buffer. The calculation algorithm could be similar as the popular method, such as CRC, and calculation result is truncated into 4 bits checksum value. 
· R bit is a reserved bit for future use.
Proposal 5: RAN2 to agree the UDC header format in Figure-2.
2.2   Conclusion
In this paper, we analyzed the additional information which need to introduced in UDC header, it is proposed that:
Proposal 1: 4 checksum bits are involved in UDC header.
Proposal 2: FR bit is involved in UDC header to indicate whether to reset the compression buffer or not.
Proposal 3: FU bit is involved in UDC header to indicate whether the current packet needs to be processed by UDC function or not.
Proposal 4: RAN2 is kindly requested to discuss how to ensure the byte alignment of UDC data block.
Proposal 5: RAN2 to agree the UDC header format in Figure-2.
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