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1	Introduction
ROHC framework has been introduced in LTE Release 8 specification with Voice Over LTE (VoLTE) as main use-case. The benefit of RoHC compression is to reduce the header size of uplink and downlink VoLTE IP-packets, and thereby significantly improve the overall voice calls capacity of the Network. 
Because of the bidirectional nature of VoLTE traffic, ROHC configuration for the same PDCP entity has been restricted to be similar between downlink and uplink channels. However, ROHC framework supports mutiple traffic’s profiles and not only the RTP/UDP/IP VoLTE profile.
This contribution discusses the need to introduce more flexibility between ROHC downlink and uplink channels configurations for a more efficient usage of ROHC compression in all traffic profiles.
2    Discussion	

2.1 ROHC Framework Definition in IETF
Robust Header Compression (ROHC) is a generic compression and decompression framework specified by IETF in RFC 5795 [1], RFC 3095 [2] and RFC 4815 [3].
ROHC framework could be used to compress and decompress different types of traffic (namely profiles) such as RTP/UDP/IP, TCP/IP, UDP/IP...etc.
As stated in RFC 4995 and captured in TS 36.323, the definition of ROHC channel is the following: “ROHC Channel: A logical unidirectional point-to-point channel carrying ROHC packets from one compressor to one decompressor”.




Observation1: ROHC Channel, as defined in IETF RFCs, is unidirectional and has its own parameters. There are no requirements for symmetric or similar configuration between uplink and downlink ROHC channels.

2.2 ROHC Support in LTE
ROHC framework, in PDCP layer specification, supports multiples profiles covering multiples types of traffic, such as:
· VoLTE: RTP/UDP/IP profile.
· TCP traffic (web, FTP, mail): TCP/IP profile
· UDP traffic (streaming and real time traffic): UDP/IP profile.

Observation 2: in addition to VoLTE RTP/UDP/IP profiles, LTE ROHC also supports additional traffic profiles such as TCP and UDP through TCP/IP and UDP/IP profiles.
Voice over LTE session is by default a bi-directional flow between two entities generating same type of RTP/UDP/IP packets at a comparable rate in uplink and downlink. 
Other traffic types such as FTP, web or steaming have different characteristics. For examples:
· UDP flow such as streaming is a pre-dominant Downlink traffic, from server to client.
· TCP flow such as FTP could be either an acknowledged ”downlink or uplink” flow.

Observation 3: VoLTE has a special traffic pattern where a single session requires symmetric uplink/downlink channels. Other TCP or UDP traffic sessions are generally unidirectional, either downlink or uplink.

2.3 ROHC New Use-Cases in LTE Deployment 
Mobile data traffic forecast between 2015-2020 is showing an exponential growth [4]. The cellular spectrum is a major bottleneck preventing the operators from rapidly expanding their network capacity. 
ROHC is a proven solution to reduce VoLTE traffic overhead, hence improving network capacity. It is now important to explore wider usage of ROHC in order to reduce the downlink or uplink overhead in other types of traffic. 
Observation 4: LTE spectrum is facing a capacity challenges, it is becoming important to opportunistically use LTE ROHC on remaining profiles such as TCP/IP and UDP/IP to improve network capacity.
In LTE FDD deployment, it is observer that the Downlink allocated spectrum is much more congested than the uplink. In this kind of deployment, using ROHC to compress appropriate downlink traffic and reduce headers overhead will be beneficial for network capacity and users experience.
In LTE TDD deployment, frame configuration 2 is commonly used to accommodate the heavily downlink traffic in the network. However, the uplink resources in such configuration are quite limited. Using ROHC TCP and UDP profiles to compress uplink traffic headers could be beneficial in this case. 
Today devices are limited in their computation resources and power reserve, it is important to use these resources wisely. In first deployment example, compressing only downlink flow is beneficial, while in the second example, only uplink traffic need further compression.
It is important that the eNB and the UE could enable ROHC in uplink or downlink channels only.
Observation 5: ROHC is a resources hungry process in the UE, establishing a bidirectional ROHC channels when only one channel could benefit from compression will have a significant impact on UE performance and power consumption.
Proposition 1: It is proposed to enable the eNB to specify whether ROHC parameters apply to Uplink only, downlink only or both channels belonging the the same PDCP entity.

3    Conclusion
This paper highlights an important limitation of ROHC integration in LTE standard. The symmetric DL/UL ROHC channels parameters, is compatible with VoLTE traffic but limiting the deployment of other ROHC profiles such as UDP/IP or TCP/IP. In order to overcome such issues, the following proposal is made:
Proposition 1: It is proposed to enable the eNB to specify whether ROHC parameters apply to Uplink only, downlink only or both channels belonging the the same PDCP entity.
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