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Discussion and decision
1
Introduction
At RAN#77, a new WID on UDC was approved [1]. The objectives are as follows:
	The objective of this WI is to specify only the DEFLATE-based solution as follows:

· To specify the signaling and procedures enabling operator control of the DEFLATE-based solution.

· To specify the UDC header (at least including checksum) and, PDCP control signaling as necessary, in PDCP protocol.

· To analyze impact of buffer size and authentication when using pre-defined dictionary. And if needed, corresponding signaling and procedure should be specified.


Regarding the second bullet, this paper is to show our technical analysis on UDC header.
2
Discussion
In TR 36.754 [2], there is a proposed UDC format for the DEFLATE-based solution, we list the related content in section 5 Annex. In general, the following two fields are suggested based on the analysis:

- F field (1 bit): indicate whether the current PDCP SDU is compressed/processed by UDC entity

- Checksum field (4~6 bits): it is calculated by the data in buffer, excluding the current packet. This filed is to guarantee the reliability of UDC functionality

A PDCP PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length, so any new UDC header format should be byte aligned. For example, if F field and checksum field occupy 5 bit, there are spare 3 bits.
Also in the TR, for the DEFLATE-based solution, there are already some fields that could be used to indicate compression or no compression.
Where, dynamic/Static flag: indicating whether static Huffman or dynamic Huffman is used
00- no compression
01 - compressed with fixed Huffman codes

10 - compressed with dynamic Huffman codes

11 - reserved (error)
Observation 1: The DEFLATE-based solution (RFC 1951) has dynamic/static flag which could be used to indicate compression or no compression.
With observation 1, we wonder whether F filed is still needed or not.
Proposal 1: It is proposed RAN2 to discuss the need of F filed, i.e. this field is to be included in the PDCP header and indicates whether the current PDCP SDU is compressed/processed by UDC entity.
For checksum filed, RAN2 may need to discuss the length, e.g. 4 bits, 5 bits or other options, based on proper evaluations.
Proposal 2: It is proposed RAN2 to discuss the length of checksum field if it is to be introduced.
For checksum field, the UE calculates a checksum value and includes it as part of PDCP header, and then eNB checks this field. If eNB’s check fail, there may be two behaviours:

(a) a PDCP re-establishment
(b) only reset the UDC buffer

Pros and cons of each behaviours may need further discussions. From standard impact point of view, for (a), there is minor standard impact because the existing procedures can be re-used; For (b), there may need to introduce new fields and new procedures.
Proposal 3: It is proposed RAN2 to discuss the UE and eNB behaviours after the checksum procedure fails.

3
Conclusion
Regarding compressed data format for UDC, we discuss some new fields based on TR 36.754 [2]. It is proposed: 

Proposal 1: It is proposed RAN2 to discuss the need of F filed, i.e. this field is to be included in the PDCP header and indicates whether the current PDCP SDU is compressed/processed by UDC entity.

Proposal 2: It is proposed RAN2 to discuss the length of checksum field if it is to be introduced.

Proposal 3: It is proposed RAN2 to discuss the UE and eNB behaviours after the checksum procedure fails.
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