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1   Introduction
In the RAN2#70 meeting, it was agreed that Rel-8/9 RoHC compression was the baseline for header compression over Un in Rel-10 with two remaining header compression proposals being considered as further optimization, e.g. double compression with GTP header uncompressed [1] and Stripping+RoHC [2]. In order to determine which compression scheme should be adopted, we analyze specification impacts and extra overhead of two proposals in this paper. After understanding pains and gains of two proposals, some agreements can be made in the meeting. 
2   Discussion
In [3], efficiency analysis for different header compression proposals was provided. Therefore, gains of adopting each proposal has already understood by RAN2. On the other hand, impacts to specification and complexity for each header optimization proposal are also critical information for RAN2 in the evaluation process. Before comparing proposals, we list important items that should be considered for analyzing pains of each header compression proposal. 
1. Behavior of upper layer (i.e. RRC [4]):

Whether the upper layer above PDCP is required to be modified?

2. Parameters those are mandatory and configured by upper layer, e.g., MAX_CID, PROFILES:
MAX_CID is the maximum context ID (CID) value that is used by RoHC operation. Profiles are used to define which profiles are allowed to be used by UE or RN [5]. When a compression proposal is adopted, whether some parameters are required to be modified or added? 
3. PDCP behaviors: 

When a compression proposal is adopted, whether PDCP behaviors are required to be modified?

4. PDCP data PDU format

When a compression proposal is adopted, whether PDCP data PDU format is required to be modified?
5. PDCP control PDU format

When a compression proposal is adopted, whether PDCP control PDU format is required to be modified?
6. Behavior of RoHC:

Whether RoHC is required to be modified? Modification of RoHC should be avoided as possible because it is an IETF standard.
7. Extra processing overhead:

Compare to Rel-8/9 RoHC compression, what is extra processing overhead when adopting a header compression proposal?
8. Extra RoHC overhead:
Compare to Rel-8/9 RoHC compression, whether extra RoHC overhead is required and what is the extra overhead?
2.2   Specification impacts and complexity analysis of “double compression with GTP header uncompressed” proposal
For double compression with GTP header uncompressed proposal, it is assumed that there is a compressor/decompressor “engine”, which is used to compress/decompress two headers: outer headers and inner headers. Outer headers are IP header and UDP header. If double compression proposal is adopted, PDCP layer needs to configure the RoHC compressor to process both outer and inner headers. The possible operation sequence of compressor in this proposal is compressing outer headers, skipping GTP header, and then compressing inner headers. On the other hand, the possible operation sequence of decompressor is decompressing outer headers, skipping GTP header, and then decompressing inner headers. 
Two types of configurations are possible to be used to configure the double compression with GTP header uncompressed proposal: one is dynamic configuration and the other is static configuration. For the dynamic configuration, MAX_CIDs and PROFILES used for outer headers are dynamically configured by the upper layer when a PDCP entity is initialized. Because RoHC feedback packets are also required to be forwarded, PDCP control PDU format needs to be modified to convey feedback packets for both outer and inner header compressions. 
On the other hand, the static configuration means that a constant configuration for compressing of outer headers is statically specified and cannot be modified by upper layer. The outer headers are static. Therefore, a constant configuration is possible to be used for the double compression with the GTP header uncompressed. For example, RoHC profile for compressing the outer header can be set as IP/UDP only in the specification and no other profile is allowed. Therefore, PROFILE parameter is not required to be configured by the upper layer of PDCP. MAX_CIDs can also be defined as a fixed value because outer headers are unchanged. 
In analyzing the complexity of double header compression with GTP header uncompressed, extra compression/decompression cycle is required for compressing/decompressing outer headers. Thus, processing resources are double comparing with Rel-8/9 header compression. Because GTP header is left untouched, a skip operation for skipping the GTP header is required too. Resources to compress outer headers plus the skip operation should be considered as extra processing overheads. An extra RoHC feedback channel is also required to report status of RoHC used for outer headers. 
2.3   Specification impacts and complexity analysis of “stripping + RoHC” proposal
 
For stripping + RoHC proposal, it is assumed that outer headers are stripped and the GTP header is replaced with a GTP tunnel endpoint ID (TEID) by the compressor [2]. The PDCP behavior is modified because the stripping and replacing operation should be added. Meanwhile, PDCP should be aware of TEID in order to reconstruct original IP/UDP/GTP headers. The decompressor in the PDCP layer just recreates outer headers without any RoHC feedback channel. 
The PDCP data PDU format is not required to be modified because RoHC packets for compressing inner headers are the same as RoHC packets in Rel-8/9 header compression. Furthermore, PDCP control PDU is not required to be modified, because only feedback packets for inner headers (which are the same as Rela-8/9 RoHC compression) are transmitted. RRC is required to be modified because at least a “turn on” operation for the stripping operation is needed. 
Regarding the complexity of “stripping + RoHC” proposal, extra processing overheads are required for the stripping operation. Because the stripping operation only strips headers and does not process each field within headers, its processing overheads is much lower than that of the RoHC operation. Because no feedback packet is required, there is no extra feedback overhead.
3   Comparison of two header compression proposals
In order to decide which header compression is more suitable to be selected for Rel-10 relay specifications, we summaries our analysis results of two proposals in table 1 based on discussions in section 2. 
Table 1. Comparison table for two header compression proposals.
	Item
	Double compression with GTP header uncompressed
	Stripping + RoHC

	
	Dynamic

Configuration
	Static

Configuration
	

	Changes to existing RoHC 
	No
	No
	No

	Changes to PDCP behavior
	Yes, same RoHC operation is applied for outer headers
	Yes, same RoHC operation is applied for outer headers
	Yes, should be aware of TEID 

	Changes to PDCP data PDU format 
	No
	No
	No

	Changes to PDCP control PDU format 
	Yes, two type of feedback packets should be supported 
	Yes, two types of feedback packets should be supported
	No

	Changes to RRC 
	Yes, 
(1)  MAX_CIDs and PROFILES for outer headers are added in PDCP-Config information element
(2)  Turn on double compression is required 
	Yes, turn on double compression is required
	Yes, turn on stripping operation 

	Extra* Processing overhead
	Extra compression/

decompression cycle

+ skip operation 
	Extra compression/

decompression cycle

+ skip operation 
	Stripping operation , whose processing complexity is lower than RoHC 

	Extra* RoHC feedback overhead 
	Yes 
	Yes 
	No 


*Compare to Rel-8/9 header compression
4   Conclusion

In this paper, we listed essential items for comparing specification impacts and complexity of two header compression proposals for Rel-10 relay. For each proposal, we analyzed impacts to specification and processing resources. From the analysis results, we found that there is no significant impact to the specification in both proposals, where double compression has less specification impacts than Stripping+RoHC. However, the double compression incurs significantly more processing resources than Stripping+RoHC. Base on the comparing results, we ask RAN2 to discuss following proposals and make a decision:
Proposal 1: If considering specification impact only, double compression with GTP header uncompressed proposal should be selected.
Proposal 2: If considering processing overhead and header compression efficiency, stripping + RoHC proposal should be selected.
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