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1. Introduction
The need to support low rate services at the cell border has been discussed in e.g. [1]. In general the Rel-8 provides improved support for users operating at poor radio conditions and having only a limited UL data rate due to MAC segmentation and possibly smaller TB sizes. However further enhancements are needed to ensure that the low data rate services can be supported in extreme conditions.
In this contribution we discuss possible optimizations to the L2 headers to better support low data services.
2. Discussion
For very small data rates the header overhead of the L2 protocols constitute a significant part of the total data rate supported. Naturally only one (or very limited number of services can be supported simultaneously at low data rates. In the discussion below, we focus mostly on VoIP, but the discussion applies directly to CS voice over HS as well. In addition, it might be beneficial to support applications such as presence and/or various applications requiring keep-alive messages.
For example, consider a VoIP application operating with 12.2 kbps AMR codec. The application will produce 268 bit compressed IP packet every 20 ms. The RLC and MAC headers add at least additional 26 – 32 bits (depending on if MAC-e/es or MAC-i/is is used) for each transmission. This corresponds to roughly 10% of the total payload. 
However, if the link budget is not able to support high peak data rates, the transmitted packet might be frequently segmented
. If the MAC SDU needs to be segmented, the overhead increases significantly, and can reach prohibitively large proportion of the total transmitted bits.

Several simple optimizations can be considered. For example

· The 6-bit TSN field can be reduced to a smaller value, as it is expected that the reordering depth for the low data rate services is significantly lower than for high data rates. It might even be envisioned that the no TSN field is needed at all if the reordering depth is smaller than the packet inter-arrival rate. This optimization could apply to both MAC-e/es and MAC-i/is

· The L field in MAC-i/is header could be reduced for low data rate services. If no concatenation or padding is used, the L field is not needed, as the size of the MAC-i/is SDU can be determined from the size of the TB.

· It is not envisioned that the low rate services such as VoIP are supported simultaneously with other services at very poor radio conditions. Thus the LCH-ID field in MAC-i/is could be reduced.
· Reasoning similar to the L and LCH-ID fields in MAC-i/is can be applied to the DDI field and N fields of the MAC-e/es header.

· Currently the synchronous nature of the uplink HARQ protocol is used to avoid signaling the HARQ id. There is no reason why this could not be extended to other information, e.g. LCH-ID indication as well. For example, the least significant bits of the LCH-ID could be mapped directly to the least significant bits of the SFN.

Possible examples of octet aligned 8 and 16 bit headers are shown below. C field corresponds to LCH-ID field. 

	C (2-3 bits)
	TSN (3-4 bits)
	SI (2 bits)


	C  (2-3 bits)
	TSN (3-4 bits)
	SI (2 bits)
	LI (7 bits)
	F       (1 bit)


It should be understood that the headers above are just examples of potential headers and are subject for further discussion. 

The configuration of the used header formats is typically based on RRC signaling. We expect that a similar solution could be applicable here as well, especially since the supported radio bearers need to be configured with RRC as well.

3. Conclusions
Based on the discussion above, it is proposed discuss the need for optimizing the protocol headers for low data rate servoces. 
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� An alternative the segmentation would be additional HARQ retransmissions, but these may not always be feasible due to e.g. delay requirements and/or quality of the HARQ feedback.
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