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1
Introduction

In enhanced CELL_FACH state, during the collision resolution phase, the current specification does not allow the network to explicitly differentiate SI from MAC-i hdr1. However, from the aspects of the system performance and forward compatibility, SI inclusion during the collision resolution phase is important. This paper attempts to give several feasible solutions to explicitly differentiate SI from MAC-i hdr1.
2
The SI and MAC-i hdr1 format
 During the collision resolution phase, the UE may send the following MAC-i PDUs to the network:
· MAC-i hdr0 + SI + Optional padding, and

· MAC-i hdr0 + MAC-i hdr1 + MAC-is PDU + Optional SI + Optional padding.

According to [1], we compare the SI and MAC-i hdr1 format side by side in the following figure.
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Figure 1: SI and MAC-i hdr1 comparison
By examining Figure 1, during the collision resolution phase, the fields of UPH, TEBS, HLBS, and HLID could be any values based on the current situation. In MAC-i hdr1, "LCH-ID" could be a special value of 1111 and "L" could be any values. Thus, when the network receives the above two MAC-i PDUs, it may not explicitly determine it is an SI or an MAC-i hdr1 that follows MAC-i hdr0. 

It is preferred to have SI included during the resolution phase. Smartphone-type traffic may generate vastly different size of data, so it is important that the network knows such information before making a scheduling decision. This would greatly enhance the system performance. Furthermore, including SI is forward compatible to further use cases.
3
Solutions to distinguish SI from MAC-i hdr1
We propose the following solutions to distinguish SI from MAC-i hdr1 during the collision resolution phase.
Proposal 1: the UE always include MAC-i hdr1 after MAC-i hdr0 regardless if an SI will immediately follow. If the "L" field in MAC-i hdr1 is 0, it indicates an SI will immediately follow, otherwise, it is a normal MAC-is PDU. That is

MAC-i hdr0 + MAC-i hdr1 (with L<>0) + PDU + optional SI + optional padding, and

MAC-i hdr0 + MAC-i hdr1 (with L==0) + SI + optional padding.

Proposal 2: the UE uses spare bits in MAC-i hdr0 to indicate if an SI will immediately follow. MAC-i hdr0 with spare bits of "0000" indicates an MAC-i hdr1 will immediately follow and MAC-i hdr0 with spare bits of "0001" indicates an SI will immediately follow. That is

MAC-i hdr0 (with spare bits 0000) + MAC-i hdr1 + PDU + optional SI + optional padding, and

MAC-i hdr0 (with spare bits 0001) + SI + optional padding.
Both solutions allow the network to explicitly distinguish SI from MAC-i hdr1 without leaving any corner cases. They are also easy to implement for both the UE and the network. The solutions do not introduce any new fields. They simply re-use the already defined headers. We have a preference to Proposal 1 because from the network prospective, network would always assume to parse MAC-i hdr1, so there is no change in terms of complexity. 
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