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1 Introduction

In RAN#65, the study item on Small Data Transmission Enhancements for UMTS was approved [1]. One of the following aspects the study should consider:

· identify any relevant requirements (e.g. related to latency, power and coverage*) for these applications

· identify any potential problems or system bottlenecks relevant to these applications and requirements 

and for the identified requirements, the study should then consider potential technical solutions as the one listed below:

· Signalling optimizations to support massive number of devices and/or optimize small packet transmission (for example control signalling overhead reduction) (RAN2, RAN1)
· Investigate mechanisms to enhance coverage for low data transmissions, including above-mentioned optimizations (and for example time domain repetition of physical channels or signals) (RAN1, RAN2)
In this contribution we provide a TP to capture the solution for the uplink optimization.
2 Text Proposal
[---------------------------------------------- TEXT START ---------------------------------------------------]
6.4.1
Reduced transport block size

Referring to TS 25.321, and more specifically to Table B.3, the smallest transport block size for carrying user plan data is 120 bits (18 bits transport block size is for the standalone MAC SI message). Thus, one could potentially consider reducing transport block size down to around 60 bits gaining 3dB more in the UL coverage. In the remaining paragraphs we delve into the MAC layer details and elaborate on the MAC level overhead which becomes quite noticeable with a small transport block size.

As of now, MAC level could be configured with either MAC-e/es or MAC-i/is modes. For extremely small transport block sizes, MAC-e/es is almost not feasible since it allows transmitting only a certain number of fixed-size RLC PDUs i.e. MAC-e/es does not support RLC PDU segmentation. Thus, the only remaining option is MAC-i/is that does not put any restriction on the RLC PDU size at the same time supporting RLC PDU segmentation.

However, MAC-i/is functionality is so versatile, allowing for both packing and segmentation of multiple RLC PDUs, that it introduces certain overhead that becomes quite noticeable for small transport block sizes. For the sake of further simplicity and without delving into the MAC-i/is details, which one could find from TS 25.321 sub-clause 9.1.5, we could assume that for a very small transport block size of 60bits the MAC-i/is layer would most likely carry just one RLC PDU (or even more likely RLC PDU segment) from a single logical channel. Thus, the bare minimal MAC-i/is overhead would be as follows comprising one MAC-i header and one MAC-is PDU:

 SHAPE 



Referring to the figure above, the minimum MAC-i/is overhead from just one RLC PDU (or its segment) would be 24 bits. Taking into account the reduced transport block size of around 60 bits, one can see that on the one hand it is possible to adopt a smaller transport block size without any changes to MAC-i/is, but the overhead would be quite noticeable reaching 40%.

Observation 1: It is possible to reduce transport block size down to 60 bits without changing current MAC-i/is functionality, which however would result in noticeable overhead of 40%.

There are a few relatively straightforward enhancements that we could consider to reduce the MAC-i/is overhead for small transport block sizes. Firstly, with such a small transport block size we can assume safely that only one RLC PDU or its segment will be sent per one MAC-i PDU i.e. there could be just one MAC-i header. That would eliminate a need for the “F” field that indicates presence of the next MAC-i header. Another enhancement is to reduce the size of the “L” field, which indicates the payload size in octets, from 11 bits to 3 bits because the overall transport block size is anyway limited to 60 bits. The resulting MAC-i PDU structure with new field sizes is presented below:

 SHAPE 



Referring to the figure, the total overhead now is 15 bits. It should be noted that since the SDU payload must be octet aligned, then the resulting transport block size should be 63 bits to accommodate 15 bits overhead and 48 bits payload.  

Observation 2: It is possible to optimize MAC-i/is structure and field sizes, which would reduce header overhead to 25%. 

It bears mentioning another possible optimization: current LCH-ID field occupies 4 bits, whereas a typical UE would need just 2 bits to indicate CCCH, DCCH, and DTCH channels. 

 [--------------------------------------------------- TEXT END -------------------------------------------------]
3 Conclusion
Upon reviewing the content of this TP it is proposed:

Proposal:  Agree on the text proposal presented in this document and capture its content on the TR for the study on Small Data Transmission Enhancements for UMTS.
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