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1
Introduction

After change of architecture decided in Feb. 2007 in St Louis, i.e. U-plane PDCP entity is moved from UPE to eNB, aspects such as header compression should be revisited with respect to certain points such as header compression context relocation.
2
Discussion
It is agreed that header compression is based on Robust Header Compression protocols (ROHC) as specified by IETF, but there is no agreement yet on which profiles / versions will be mandatory or optional for LTE UEs, and which kind of traffic will be compressed.
Because VoIP is the main use case, due to largest overhead (60 bytes headers / 30 bytes payload), we consider VoIP with RTP compression. Also, we assume that RFC3095 is used.
2.1
In the absence of ROHC context relocation

The impact of context re initialisation was evaluated in [1] for the case of UPE context relocation, at the time the working assumption was that PDCP entity was in the UPE. Now, this evaluation becomes applicable for every handover.
We provide a similar analysis based on the following assumptions:

· 1 handover every 5s or 20s

· N = 3 refresh packet(s)

· packet header sizes are taken from Annex of 25.323 from ROHC performance testing

We provide additional explanation about N:

Context is synchronised if at least one of the N first packets is successfully received. Otherwise, voice samples are lost until a feedback from decompressor to compressor is received and large IP packets are sent again. Assuming strong synchronisation between header compression and decompression, at least one additional packet will be lost.

Therefore, we believe that N = 1 should be avoided, and only N = 2 or N = 3 should be considered. Also, depending on whether initial link adaptation is efficient from the first packet onward, initial BLER might be worse than steady state BLER, so N = 3 might be preferred.
The impact of handovers without ROHC context relocation is as below:
	
	no handover
	1 HO every 20s
	1 HO every 5s

	Packet sizes
	- 37 bytes (32+5), 50/1s
	- 37 bytes (32+5), 50/1s

- 100 bytes (32+68), 3/20s
	- 40 bytes (32+5), 50/1s

- 100 bytes (32+68), 3/5s

	Bandwidth
	1.85kB/s 
	1.86 kB/s
	1.89 kB/s

	Overhead
	N/A
	+ 0.5 %
	+ 2 %


2.2
With ROHC context relocation

When ROHC context relocation is applied, we assumed the same procedure as already existing for UMTS in 25.323. Therefore, we can obtain the packet sizes already captured in the Annex of 25.323 for ROHC performance testing, i.e. 8 bytes after ROHC context relocation.
	
	no handover
	1 HO every 20s
	1 HO every 5s

	Packet sizes
	- 37 bytes (32+5), 50/1s
	- 37 bytes (32+5), 50/1s

- 40 bytes (32+8), 3/20s
	- 40 bytes (32+5), 50/1s

- 40 bytes (32+8), 3/5s

	Bandwidth
	1.85kB/s 
	1.85 kB/s
	1.85 kB/s

	Overhead
	N/A
	+ 0.02 %
	+ 0.1 %


In addition, on the X2 interface, ROHC context need to be forwarded from source to target eNB. The size of ROHC context for VoIP is expected to be around one header in the downlink and one header is the uplink, i.e. 200 bytes.
On the UE side, there is some additional complexity in the case of ROHC context relocation. However, it can not be seen as a modification to the existing IETF protocols, but rather as normal adaptation of the ROHC implementation to the link layer robustness. As specified in 25.323 v7.3.0, the UE behaviour is the following:”

· if the context relocation is to be applied for RFC3095 header compression protocol:

-
if the compressor (M-HC) is operating in R mode:

-
uplink data may be compressed and transmitted normally.

-
if the compressor (M-HC) is operating in O mode:

-
compress and transmit uplink data as specified in [8] using the assumption that all ROHC uplink packets transmitted are likely to be lost. When SRNS relocation is completed, M-HC should return to normal operation.”
where [8] is RFC3095. So we believe that any good off-the-shelf implementation of ROHC should be able to support the ROHC context relocation procedure on the UE side.

On the network side, some restrictions are necessary for the time when handover is initiated, in order to remove the risk of de-synchronisation between the eNB and the UE in the downlink. These restrictions are simple but they do not strictly result from the normal adaptation to the link layer that any good off-the-shelf implementation should support. So in the eNB, the ROHC implementation is impacted, but as temporary restriction rather than additional complexity.
2.3
Comparison
In the case of frequent handovers, with ROHC context relocation, the bandwidth saving can be up to 1.9 %, which is small but significant. In the case of less frequent handovers, the bandwidth saving is 0.5 %.
Another effect of not having ROHC context relocation is that the VoIP packet size will be up to 2.7 times larger initially than the permanent size. While in terms of average, this represent less than 2% bandwidth, after every handover, the scheduling will need to temporarily take into account packets 2.7 times larger than previously, which, in a persistent allocation scheme, may lead to loose more capacity than the actual 2 %, e.g. due to over allocation, or require additional complexity in the scheduler or the scheduling scheme in order to avoid this effect. However, this effect cannot be fully analysed at this stage.
In terms of complexity, the ROHC context relocation procedure requires some more dynamicity on how robustness is handled, however, thanks to the location of the header compression entity in the eNB, the state of the radio link is very well known, so that an optimised compressor in the eNB would possibly anyway take the link state into account, as required by the context relocation procedure.
4
Conclusion
In the case of UTRAN, ROHC context relocation can provide gains only at SRNS relocation, whereas for E-UTRAN, it would be beneficial at every inter eNB handover. 
If ROHC context relocation procedure is used at handover, assuming same procedure like UTRAN SNRS relocation is used, 200 bytes context should be transferred from source to target eNB, complexity in UE is almost null, complexity in eNB is small, gain is up to 1.9% bandwidth on the radio and avoiding variable packet size after handover (i.e. 2.7 times normal size).

If RAN2 thinks that it is worth gaining 1.9% bandwidth on VoIP and/or avoiding variable packet size after handover, it is suggested to use ROHC context relocation.
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