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1. Introduction

Current agreements call for header compression mandatory for IMS capable UEs and optional for other UEs. Compression and decompression of headers is computationally intensive therefore actual RoHC capability may depend on the rate of the headers to (de)compress. In this contribution we propose to add UE capabilities to indicate maximum header compression and decompression rate supported by UE. With such information in hands, the network can configure header compression per bearer when appropriate and avoid overloading the UE or wasting air resources when header compression is not suitable.
2. Discussion
Header Compression is a method to compress the IP packet headers, various profiles are specified including IP profile which compresses the IP header, UDP profile for UDP/IP header, RTP profile for RTP/UDP/IP profile and TCP profile for TCP/IP header. RAN2 has agreed that IMS capable UEs must support the IP, UDP and RTP profiles. 

Because of the extent of parsing, context lookup, storage, read/write operations required, the process of compressing and decompressing headers is computationally intensive. Also because of the variety of operations involved RoHC is very often implemented in software rather than in hardware. While a terminal may support 50Mbps over the air on the downlink as well as IMS and therefore RoHC IP, UDP and RTP profile, it is not reasonable to expect the UE to process 50Mbps of header compressed data. Forcing UEs to support RoHC at bitrates advertised in the UE DL/UL capability would make the cost prohibitive. 

If more data is transmitted than UE can decompress, the bandwidth spent transmitting the excessive data will be wasted, because while they are received at layer 1 and Acked by RLC, RoHC can not keep up with the decompression rate and packets get dropped as buffers overflow. Worse, if many consecutive packets overflow RoHC may get out of sync all together.

When RoHC is configured on the uplink, the UE may not be able to compress at the rate advertised in the UE capability. If the eNB allocates UL resources up to the UE capability they will be wasted since UE can not compress fast enough. Padding may be used in order to fill the allocated transport block.

The simplest solution would be to disallow RoHC for flows with bit rates higher than a fixed threshold. However this would prevent future generations of UE from taking advantage of RoHC beyond the fixed threshold and also prevent potential very efficient RoHC implementations from using the feature at high rate.
Instead we propose to add UE capabilities to indicate the maximal rate of headers the compressor and de-compressor can handle. With such indication available, the eNB can best decide if RoHC should be used for a given EPS bearer. 
Support for RoHC is optional for non IMS UEs and similarly support for TCP profile is optional for all UEs. Considering the little direct benefits to the UE compared to the potential risk of being configured with header (de)compression on a high rate stream, the UE has little incentive to advertise RoHC capability when not mandated. Instead if the UE can indicate at which rate it can comfortably handle the optional RoHC, it enables more UE to support RoHC while keeping cost reasonable, thereby increasing cell good put.

Proposal 1: add UE capability to indicate the maximal rate handled by the RoHC compressor and de-compressor 
The processing requirements for (de)compression typically scale with the numbers of IP headers to process, therefore a natural unit when specifying RoHC rate capability is IP headers per second. However it is hard for the UE and eNB to know this at the time of flow admission. In order to avoid adding complexity, we propose to use the bitrate of the bearer using RoHC as an approximation of the number of headers per second.
Proposal 2: Specify maximal RoHC compression and decompression rate with respect to the bitrate of the bearer
RoHC may be configured on more than one bearer, in which case the RoHC (de)compression rate is the sum of the bit rates of bearers where RoHC is configured.

Proposal 3: The eNB shall configure RoHC to ensure the sum of the MBR of all bearers configured with RoHC for a given UE is less than the decompression rate on the downlink and the compression rate on the uplink.
3. Conclusion
This contribution stresses the need to signal UE RoHC compression and decompression rate capability in LTE and proposes to agree on the proposals below
Proposal 1: add UE capability to indicate the maximal rate handled by the RoHC compressor and de-compressor 

Proposal 2: Specify maximal RoHC compression and decompression rate with respect to the bitrate of the bearer
Proposal 3: The eNB shall configure RoHC to ensure the sum of the MBR of all bearers configured with RoHC for a given UE is less than the decompression rate on the downlink and the compression rate on the uplink.

