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1.
Background
At the 57bis meeting in Malta, it was agreed that PDCP uses explicit Sequence Number in order to perform ciphering and efficient data handling at handover. At the transmitter side, PDCP generates a SN for each PDCP SDU received from the upper layer, and, after header compression, performs ciphering for the PDCP SDU with its PDCP SN. Then, PDCP attaches the SN to the PDCP SDU to construct a PDCP PDU for transmission. The length of the PDCP SN is not decided yet, but it is generally assumed to be 8 or 16 bits.
In the mean time, IETF have worked on ROHCv2 [1], where a certain amount of reordered packets can be handled by the decompressor. For that purpose, ROHCv2 uses Master Sequence Number (MSN) that is attached to each packet sent by the compressor. This MSN is also used in other advanced ROHC family like ROHC-TCP [2]. Thanks to MSN, ROHCv2 is seen as more robust and simple than ROHCv1 [3], but this gain is achieved by the slightly increased overhead.
2.
Master Sequence Number in ROHCv2
In ROHCv2, a Mast Sequence Number (MSN) is attached to every packet sent by the compressor. Carrying MSN in each packet is helpful for decompressor operation, i.e. identifying the received packet, differentiating between packets when sending feedback data, inferring the value of incrementing fields (e.g. IPv4 Identifier), etc...
The MSN is either taken from a field that already exists in each of the headers of the protocol that the profile compresses (e.g. RTP SN), or alternatively it is created at the compressor. When it is created by the compressor, the following rule applies:

· The compressor should only initialize a new MSN for the initial IR sent for a CID that corresponds to a context that is not already associated with this profile.
· When the MSN is initialized, it is initialized to a random value.
· The value of the MSN is incremented by one for each packet that the compressor sends.
The length of MSN is 16 bits. But the actual number of bits for MSN field varies depending on the packet type. That is, the MSN is sent in full 16 bits in IR and IR-DYN packets, while it is sent LSB encoded (4~8 bits) within CO (i.e. Compressed) header formats.
ROHC-TCP also uses MSN and same rule as ROHCv2 applies. One difference is that MSN is only created by the compressor, because there is no field in the TCP header that can act as the master sequence number for TCP compression, as explained in [4].
3.
Discussion on PDCP overhead
When a ROHCv2 is used as a header compression protocol, two kinds of overhead are generated in PDCP, i.e. ROHCv2 MSN and PDCP SDU SN. Though they are generated by different entities, their characteristics are somewhat similar, in that;
· Generated and used in radio interface, in case MSN is generated by ROHCv2.
· Length of full SN is 16 bits, if PDCP uses 16 bits SN.
· Increased by one for each packet.
· Not attached to standalone feedback packet.
Considering the above similarities, it might be questioned whether those two SNs should be separate at the cost of increased overhead. If some inter-work between PDCP and ROHCv2 are allowed, one of the SN could be removed.
Nonetheless, there is a difference between the two which should be cautiously considered.

· PDCP SN is located in a fixed position (e.g., first 2 bytes of PDCP header), while MSN location varies.

· PDCP SN size is same (e.g., 8 or 16 bits) for every packet, while the number of bits for MSN varies (i.e., 16 bits for IR or IR-DYN packet, and 4~8 bits for CO packet)
· PDCP SN is assumed to be initialized to zero, while MSN is initialized to a random value.
4.
Conclusion
In UMTS, PDCP SN is not explicitly attached (except PDCP SeqNum PDU) and ROHC does not generate SN. But in LTE, both PDCP SN and ROHCv2 MSN might be included in a PDCP PDU, which cause the big overhead compared to the UMTS.

In this paper, MSN of ROHCv2 is analyzed, and discussed together with PDCP SN. Considering the similarities between MSN and PDCP SN, it may be possible to reduce the overhead generated in PDCP. Therefore, it is asked for RAN2 group to discuss whether ROHCv2 MSN and PDCP SN should be used together.
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