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1 Introduction
In last RAN2 meetings, the gain of ROHC compression schemes were discussed and analyzed in [1-2]. Compared to Rel-8/9 ROHC compression scheme, more efficient compression scheme was proposed to be introduced in Rel-10.  The agreement of last meeting was as below:
	Agreements:

1) Baseline: Rel89 ROHC compression

2) Only two remaining proposals are considered:

Alt 1: Double compression with GTP header uncompressed

Alt 2: Stripping+ROHC (R2-102970)

Inputs can be provided on the complexity of alt1 & 2. Based on this pain<->gain analysis, we will decide in the future.


In this document, we provide further comparisons between these two alternatives on standardization effort and complexity in implement. At the end of the paper, the alt1 is preferred considering the complexity and Rel-10 time frame, 
2 Discussion
In the currently agreed Relay architecture, a full Voice packet over the Un interface is as shown in Figure1.
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Figure 1 A Non-Compressed VoIP packet over Un
2.1 Stripping+ROHC[3]
With this compression scheme, the outer IP/UDP header could be removed and the GTP header could be replaced by the TEID. That means to compress the outer IP/UDP header + the GTP header to the TEID. For the inner IP/UDP header, the existing ROHC profiles would be used to compress it. The compressed packet is shown in Figure2.
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Figure 2  Compressed header with “stripping + ROHC” scheme
In this compression scheme, the following problems should be solved: 

1) Which sublayer performs the replacement or mapping?
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Figure 3 User plane protocol stack
According to the user plane protocol stack in Figure3, it is a reasonable option that the replacement or mapping between the outer header + GTP header and TEID may be achieved in PDCP sublayer. The impact on PDCP will include:

· Maintain the mapping relationship between the outer header + GTP header and TEID;

· Replace the outer header + GTP header with TEID in the compressing entity;

· Recreate the outer header + GTP header from TEID in the decompressing entity;

· Deal with abnormal situations;

· Compress and decompress the inner header with the fixed offset;
· Introduce more control PDU formats;

From the PDCP point of view, these functions are equal to design a new compression profile to compress the outer header + GTP header.
2) How to inform the receiver about the mapping rules?
In current Relay architecture, PDCP receiving side can not know the mapping relationship between the outer header + GTP header and TEID. In other words, when PDCP entity has been established, there are nothing information about the outer header and GTP header. Hence PDCP receiving side can not recreate the outer header + GTP header only from TEID. Additional signaling procedure needs to be introduced to inform the mapping relationship between the PDCP peer entities. RRC signaling and PDCP signaling are two potential options. The demerit of RRC signaling is high overhead and long latency. How RRC layer can know this mapping relationship is a new problem. If PDCP signaling is adopted, new PDCP signaling procedure and PDU format need to be designed. It looks like an initial procedure in ROHC profiles and the only difference is that the mapping relationship is informed by ROHC procedure or PDCP signaling. 
3) How to deal with the change in the outer header and GTP header?
In this compressing scheme, there is an assumption that most of the fields in the out header and GTP header can not change. However, avoiding the presence of all infrequent situations, e.g. IP segment, GTP SN, GTP end marker, will impact the corresponding high level protocols. If these changes are permitted, additional procedure will be designed for these infrequent situations. 
In general, from the three issues above, this compression scheme will require RAN2 and other WGs together to work out a complete new compression profile. The gain and pain are summarized below:
Advantages:
· High compression efficiency- the overhead can reduce to 23%(9/39) for voice data;
 Disadvantages:
· Designing a complete new compression profile is a significant challenge for RAN2, and other WGs have to be involved.
· More standardization efforts;
· Testing for robust of new compression profile needs to be considered additionally.
2.2 Double compression with GTP header uncompressed
In this scheme, the outer header (the IP and UDP headers) would be compressed using the ROHC IP/UDP profile.  The inner headers would be compressed independently using the relevant ROHC profile (IP/UDP/RTP or IP/TCP). And the GTP header will be left without compression. The compressed packet is shown in Figure4.
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Figure 4  Compressed header with “double compression” scheme
According to this compression scheme, some detail considerations are as followings:
· The impact and change can be focused on the header compression/decompression module and there is a little impact on other PDCP procedures/modules and other protocols (e.g. maybe need RRC configurations);
· The header compression/decompression module may include two sub-modules, one for the outer header compression/decompression and the other for the inner header compression/decompression; Figure5 is an updated overview of PDCP layer;
· The outer header and the inner header may be compressed/decompressed separately using the existing ROHC profiles, which means that the context information and CID will be maintained separately and the ROHC feedback will be distinguished for these two sub-modules;
· PDCP control PDU that carries ROHC feedback information needs to indicate explicitly which sub-module it belongs to;
· When the compressor receives the ROHC feedback, the feedback will be transferred to the correct sub-module according the type of feedback;
· The GTP header can be reserved and regarded as a fixed offset. When the length of GTP header is changed,  PDCP can read the indicated field to know the real length of GTP header;
· RRC can configure whether the double compression is used, the compression parameters for the outer and the inner can be configured separately.
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Figure 5  PDCP procedure with two compression sub-module
The pain and gain of double compression is list below:

Advantages:
· The professional ROHC profiles are in charge of header compression, and there is no need to design new compression profile;

· Standardization effort is low and is focused on PDCP compression module, there is little impact on other PDCP procedures and other protocols;
· RAN2 can handle this issue independently.

Disadvantages:

· The overhead can only reduce to 37.5% (18/48) for voice data.
3 Conclusion
In this document, some detail considerations on how to implement the two compression schemes are given. Although “Stripping + ROHC” scheme has higher compression efficiency, the complexity and standardization efforts are also very high. According to the time frame of Rel-10, we think “double compression with GTP header uncompressed” scheme is a suitable solution with low cost and considerable gain. Hence we propose: 
Proposal： Adopt the “double compression with GTP header uncompressed” scheme over Un interface in Rel-10.
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