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1. Introduction

In order to progress with the PDCP stage 3 specification RAN2 needs to decide which RoHC profiles are mandatory, optional and not supported. Here we explain why the RoHCv1 RTP profile shall be mandated for VoIMS capable UEs and why mandatory support of RoHCv2 is not desirable.
2. Discussion
2.1. RoHC profiles
Regarding the type of header support, a profile for RTP/UDP/IP header shall be mandatory for UEs capable of VoIMS. The benefits of compressing the RTP/UDP/IP header for VoIP are sufficient to mandate that profile for VoIMS capable UEs. For all other applications the payloads tend to be larger hence the header compression gains diminish. Therefore, support of profiles for other header types should not be mandatory. Reducing the feature set allows for earlier roll out of LTE as well as reduced costs.
In order to allow for specific optimizations, support of RoHCv1’s UDP, ESP, IP profiles as well as RoHC-TCP profile should be optional. We agree with the approach of [1] where support for individual profile types is exchanged as part of the UE capability, in an unambiguous manner. 
2.2. RoHC version
Arguments in favour of mandatory support for the future RoHCv2 have been made in [1]. Below we explain our position regarding these arguments.
Robustness properties
It has been claimed in [1] that RoHCv2 is more robust than RoHCv1 (i.e., RFC 3095 etc). Since both RoHCv2 and RoHCv1 use Least Significant Bit (LSB) based algorithms and their RoHC packet sizes have similar number of bits for RTP SN (or equivalently, MSN for RoHCv2), their robustness under packet drops is similar. The case of robustness under out of order delivery of packets is explained further below.

Implementation Complexity
It should be noted that the RoHC-TCP profile is independent from RoHCv1 or RoHCv2.  In other words RoHCv2 is not required for RoHC-TCP profile and RoHC-TCP can be implemented even if RoHCv1 has already been implemented.
The implementation complexity for RoHCv1 is minimal because it was included in UMTS since the release 4. Today, RoHCv1 has been bug fixed and tested. In comparison the implementation, testing and bug fix for RoHCv2 cannot start until the RFC is published.  
Implementation Costs
Because RoHCv1 is mandatory for UMTS the implementation cost for LTE is limited to porting. If the RoHC-TCP profile is desirable it can be implemented on top of the existing RoHCv1 without any further dependencies. In comparison RoHCv2 would require being implemented, bug fixed and tested.
IETF Status and availability
In August 2007 it was estimated in [1] that the RoHCv2 IETF work item should be completed by late 2007/Q3. As of today however some changes of the draft are still required. Furthermore, the IETF usually needs at least six months to publish the RFC. Relying on RoHCv2 to deploy LTE-based VoIP brings an additional time to market risk.
Feature Handling

It should be noted that the RTP profile of RoHCv1 handles up to two IP headers, as is used in mobile IP. RoHCv2 can handle more than two levels of IP headers, but the gains of this are questionable in practice.

Support for out of order delivery

As described in [2], real-time applications benefit from receiving packets as soon as possible, even if that means they are out of order. This implies that PDCP, including RoHC de-compressor should handle reception and delivery of out of order packets.
It should be noted that in terms of supporting out of order delivery, there is nothing fundamentally lacking in the LSB algorithms defined in RoHCv1. However, the amount of out of order that can be handled is controlled by the ‘p’ value, and this has been set to 1 by RFC 3095. The p value is introduced in section 4.5.1 of RFC3095 and the setting to 1 is found in section 5.7. By specifying a p value through signalling, this ‘p’ parameter could be set to a higher value to support out of order delivery. 
In order to allow for deeper reordering, RAN2 would need to specify a signalling method – such as via RRC or a PDCP control message – in order to set the value of the p parameter on the compressor and the de-compressor. As an example, if p is set to 6, up to 6 out of order packets and up to 9 consecutive losses can be handled by RoHCv1. It should be noted that adding this feature is fully in the scope of RAN2 since it requires only PDCP or RRC control messages.
RoHCv2 defines its LSB interval in a similar way as RoHCv1, with the exception that a configurable ‘p’ value can be signalled in RoHC packets. However, this is exactly the functionality that RoHCv1 can achieve if the ‘p’ parameter is added to RRC/PDCP signalling, as explained above. With the addition of this signalling, the LSB interval of RoHCv1 and RoHCv2 (and hence, the support for out of order delivery) becomes equivalent.
In order to meet the requirement for out of order delivery, adding support for the p parameter to RoHCv1 through RRC/PDCP signalling is a minimal effort compared to implementing a new header compression engine such as RoHCv2. Furthermore, that effort is fully in the scope of RAN2.
3. Conclusion
We propose to only mandate support for RTP profile of RoHCv1 for VoIMS UEs in LTE. RoHC as defined in RFC3095 can handle out of order in a similar way as RoHCv2 provided RRC/PDCP sets the p value appropriately in the compressor and de-compressor.
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