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[bookmark: _Ref178064866]Introduction
In this contribution, we show the issue on the ROHC and suggest the solution. 
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In Uu interface, the ROHC is used to reduce the radio resources by compressing the IP header. For this, the network configures the ROHC per DRB to the UE. After that, the UE performs the ROHC to the packet after configuring the ROHC. Thus, there is no issue on the configuration of the ROHC in Uu interface.
However, for sidelink interface, the ROHC is applicable for the one-to-many communication, but the configuration of the ROHC is up to UE implementation. In other words, the receiving PDCP entity does not know whether the transmitting PDCP entity is configured with the ROHC or not. Consequently, the mismatch of the configuration on the ROHC can happen since the configuration of the ROHC is up to UE implementation.
Observation 1. The mismatch of the configuration on the ROHC can happen since the configuration of the ROHC is up to UE implementation.

Given observation 1, we figure out two cases that a serious problem can be incurred. One case is that the receiving PDCP entity does not de-compress the PDCP PDU, but the PDCP PDU is compressed in the transmitting PDCP entity. In this case, the receiving PDCP entity can deliver the packet to the upper layer, but an upper layer cannot interpret the packet since the packet is compressed. Consequently, the packet may be discarded the upper layer. 
Observation 2. If the receiving PDCP entity does not de-compress the PDCP PDU, but the PDCP PDU is compressed, the application layer does not interpret the packet.

Another case is that the receiving PDCP entity de-compresses the PDCP PDU, but the PDCP PDU is not compressed in the transmitting PDCP entity. In this case, the receiving PDCP entity may discard the packet when the PDCP PDU is de-compressed. In RFC 5795, it is mentioned that when any other packet is received while the decompressor has no context, it is discarded without further action (refer to the below). It means that if the de-compression does not store the context for decompression, the ROHC discards the packet. Consequently, the packet loss can persistently occur.
Observation 3. If the receiving PDCP entity de-compresses the PDCP PDU, but the PDCP PDU is not compressed, the receiving PDCP entity discards the PDCP PDU during de-compression.

	[bookmark: section-5.4]5.4.  ROHC UNCOMPRESSED -- No Compression  (Profile 0x0000)
This section describes the uncompressed ROHC profile. The profile identifier for this profile is 0x0000. 
Profile 0x0000 provides a way to send IP packets without compressing them. This can be used for any packet for which a compression profile is not available in the set of profiles supported by the ROHC channel, or for which compression is not desirable for some reason.
After initialization, the only overhead for sending packets using Profile 0x0000 is the size of the CID. When uncompressed packets are frequent, Profile 0x0000 should be associated with a CID the size of zero or one octet.  Profile 0x0000 SHOULD be associated with at most one CID.
…
5.4.4.  Decompressor Operation
When an IR packet is received, the decompressor first validates its header using the 8-bit CRC.
   o   If the header fails validation, the decompressor MUST NOT deliver the IP packet to upper layers.
   o   If the header is successfully validated, the decompressor
       1.  initializes the context if it has no valid context for the given CID already associated to the specified profile,
       2.  delivers the IP packet to upper layers if present,
       3.  MAY send an ACK.
When any other packet is received while the decompressor has no context, it is discarded without further action.
When a Normal packet is received and the decompressor has a valid context, the IP packet is extracted and delivered to upper layers.
…



Considering observation 2 and 3, we think that this issue should be solved because it leads the serious service problem for the user experience.

To solve this issue, the straightforward solution is that the transmitting PDCP entity indicates whether de-compression is needed (hereinafter de-compression indicator) per PDCP PDU. In addition, the receiving PDCP entity decides whether the de-compression is performed for the received PDCP PDU based on an indication for de-compression. For example, if the receiving PDCP entity receives the PDCP PDU with an indication for de-compression, the receiving PDCP entity performs the de-compression for received PDCP PDU. Otherwise, the receiving PDCP entity does not perform the de-compression for received PDCP PDU. 
Proposal 1. The transmitting PDCP entity indicates whether de-compression is needed per PDCP PDU and the receiving PDCP entity decides whether the de-compression is performed for the received PDCP PDU based on an indication for de-compression.

If the proposal 1 is agreeable, the next stop is how to indicate the de-compression indicator. For this, we think that the de-compression indicator can be included in PDCP header. 
According to the current specification, the PDCP header for V2X consists of the SDU type, PGK index, PTK identity, and PDCP SN. We think that the SDU type can be used for the de-compression indicator since the others are used for other purpose. 
The SDU type consists of three bits but only four SDU type, i.e., IP, ARP, PC5 signalling, and Non-IP, is defined. Thus, one of the reserved type in the SDU type can be used for the de-compression indicator. 
Proposal 2. To indicate the de-compression indicator, the one of reserved type in the SDU type can be used.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we figure out the problem on the mismatch of the configuration for ROHC, and suggest the solution to solve it. Based on the above discussion, we propose followings.
Observation 1. The mismatch of the configuration on the ROHC can happen since the configuration of the ROHC is up to UE implementation.
Observation 2. If the receiving PDCP entity does not de-compress the PDCP PDU, but the PDCP PDU is compressed, the application layer does not interpret the packet.
Observation 3. If the receiving PDCP entity de-compresses the PDCP PDU, but the PDCP PDU is not compressed, the receiving PDCP entity discards the PDCP PDU during de-compression.
Proposal 1. The transmitting PDCP entity indicates whether de-compression is needed per PDCP PDU and the receiving PDCP entity decides whether the de-compression is performed for the received PDCP PDU based on an indication for de-compression.
Proposal 2. To indicate the de-compression indicator, the one of reserved type in the SDU type can be used.


