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1 Introduction

This document proposes to assume a flexible RACH procedure where commonality between different types of accesses is identified. In particular it is proposed to specify contention transmission together with the RACH procedure, for forward compatibility towards a scenario where the system may support both 4-step RACH, 2-step RACH, Contention transmission on PUSCH etc.  
2 Discussion
In General, RAN2 should attempt to determine which information need to be exchanged in the initial access, what is the size of this information and whether the size could be fixed or need to be flexible. 
2.1
Two message procedure
A lean RACH procedure that allows immediate UL data transmission is beneficial for several 5G scenarios and requirements: 

· Low latency for latency sensitive traffic, for any kind of traffic. 
· Low overhead for battery efficient operation, for m2m traffic and background traffic. 
We assume that for sparse traffic, such as m2m, and/or background traffic, the UE will often not be UL time aligned when an UL transmission is triggered. 

[image: image1]FIGURE 1: PRACH with control info, application data + RAR
Proposal 1: Assume the following for a tentative 2-step RACH: 

· PRACH can carry Information.
· PRACH will carry some Information by which the UE can be identified, and by which contention resolution is possible, e.g. UE_ID. 

· It shall be possible to configure PRACH to be able to carry information that amounts to necessary control information, and either:

· a m2m meter report (e.g. up to 20 octets), or:

· a typical background presence update (e.g. FFS octets), or:

· a typical initial TCP packet at slow start (e.g. FFS octets).
· The UE does not need to acquire UL timing advance before PRACH with carried information. 
2.5
Time Aligned UEs
For other traffic models with less sparse transmissions, possibly in combination with very low mobility, the UE may in many cases already have a valid UL Timing Advance (TA). For these cases, it is not clear that the UE will always have dedicated UL resources for transmission, and the UE might need to use common resources.  

For such cases, it might be possible to perform a 2-step RACH but omit the transmission of a L1 preamble in the first transmission, and instead just transmit a message instead. For subsequent transmissions in a multi-step procedure the procedure could be identical to the multi-step RACH procedure.


[image: image2]
FIGURE2: CONTENTION TRANSMISSION when UE is time aligned
Proposal 2: UL Contention transmission when the UE is time aligned is specified together with the RACH procedure. 
2.3
Enhanced Four message procedure
Also for the four message RACH procedure, where contention resolution is done by MSG4, there are gains in providing more information with MSG1, such as BSR/PHR to enhance the scheduling of MSG3. 

[image: image3]FIGURE 4: 4 message procedure with early BSR/PHR
From L2/L3 point of view the efficiency is increased if we have fewer transmissions, and we can make the following statement: 
Proposal 3: From L2/L3 point of view it is beneficial to include BSR/PHR information (e.g. 8-16 bits) with MSG1, to be able to accurately schedule data and control information after MSG2. 
3 Summary

Proposal 1: Assume the following for a tentative 2-step RACH: 

· PRACH can carry Information.
· PRACH will carry some Information by which the UE can be identified, and by which contention resolution is possible, e.g. UE_ID. 

· It shall be possible to configure PRACH to be able to carry information that amounts to necessary control information, and either:

· a m2m meter report (e.g. up to 20 octets), or:

· a typical background presence update (e.g. FFS octets), or:

· a typical initial TCP packet at slow start (e.g. FFS octets).
· The UE does not need to acquire UL timing advance before PRACH with carried information. 
Proposal 2: UL Contention transmission when the UE is time aligned is specified together with the RACH procedure. 
Proposal 3: From L2/L3 point of view it is beneficial to include BSR/PHR information (e.g. 8-16 bits) with MSG1, to be able to accurately schedule data and control information after MSG2. 
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