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1 Introduction

This document proposes to assume a flexible random access channel (RACH) where the network can decide to what extent data and/or control information can be transmitted without a dedicated grant.
Whether full or just partial flexibility is supported in the first release could be left FFS, possibly to the WI phase. 
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. 
Proposal 0: 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. The IEs in this document could serve as a starting point. 
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: PRACH can carry Information.
Proposal 2: It shall be possible to configure PRACH to be able to carry information that amounts to necessary control information (e.g. UE ID), 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).
Proposal 3: The UE does not need to acquire UL timing advance before PRACH with carried information. 
The performance of the RACH procedure and the related initial transmissions is related to several aspects: 
We expect the following: 
· At reasonable/medium loads, contention is not a limiting performance problem, and the benefits of contention transmission mode (without dedicated grant, with possible contention) can be expected in general. 
· At very high loads, e.g. stadium scenarios, contention may be a performance problem and there may be reasons to limit the amount of information that is sent in contention transmission mode. 

· The efficiency of contention transmission mode vs. dedicated scheduling is expected to be dependent on the size of the information to be transmitted. 
· For small pieces of data, the relatively low overhead makes the contention transmission mode efficient. 
· For large pieces of data, we expect that dedicated scheduling is more efficient, as dedicated L1 configurations for optimal data rates and related advanced link adaptation should be possible, taking into account capabilities of the UE that is scheduled.  
Conclusion: In many cases it is beneficial to not carry all UL data by the PRACH, but instead in the subsequent transmissions. 


[image: image2]FIGURE 2: PRACH with L2 Control info + RAR + Dedicated Scheduled Tx
Proposal 4: If the UE has more information for UL transfer than can be carried in the PRACH, the additional information is sent in subsequent UL transmissions. 
Proposal 5: If subsequent UL transmissions following PRACH are needed, it shall be possible to perform those as dedicated scheduled transmissions. 
2.5
Time Alignment
As indicated by proposal 3 above, in order to have benefits for sparse data transmission it need to be possible to carry data with PRACH also without prior acquisition of UL Timing Advance. 

However, 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 do RACH. 

For such cases, it might be possible to omit 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: image3]
FIGURE3: CONTENTION TRANSMISSION when UE is time aligned
Proposal 6: UL Contention transmission when the UE is time aligned uses the RACH procedure, and further optimizations for the first message transmission (e.g. omission of preamble) can be decided by RAN1. 
2.3
Enhanced Four message procedure
It is not clear that a four message procedure as in LTE is needed for NR if a two message procedure can be supported. If configurations should be supported where PRACH is sent with zero or very very small size information, it may not be possible to do contention resolution at RAR/MSG2 because there is not sufficient unique information to echo back for reliable contention resolution. 
Only if it is desired to really minimize the MSG1 information, i.e. if RAN1 can show that there are significant benefits for applicable cases for which PRACH with zero or minimal information, the four message procedure should be supported. 

[image: image4]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 statements: 
Proposal 7: From L2/L3 point of view it is beneficial to include a UE identity (e.g. 20-40 bits) with MSG1, to be able to do contention resolution with MSG2. 
Proposal 8: From L2/L3 point of view it is in any case beneficial to include BSR/PHR information (e.g. 8-16 bits) with MSG1, to be able to accurately schedule data and control information subsequent to MSG2. 
3 Summary

Proposal 0: 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. The IEs in this document could serve as a starting point. 

Proposal 1: PRACH can carry Information.

Proposal 2: It shall be possible to configure PRACH to be able to carry information that amounts to necessary control information (e.g. UE ID), 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).
Proposal 3: The UE does not need to acquire UL timing advance before PRACH with carried information. 
Proposal 4: If the UE has more information for UL transfer than can be carried in the PRACH, the additional information is sent in subsequent UL transmissions. 

Proposal 5: If subsequent UL transmissions following PRACH are needed, it shall be possible to perform those as dedicated scheduled transmissions. 
Proposal 6: UL Contention transmission when the UE is time aligned uses the RACH procedure, and further optimizations for the first message transmission (e.g. omission of preamble) can be decided by RAN1. 
Proposal 7: From L2/L3 point of view it is beneficial to include a UE identity (e.g. 20-40 bits) with MSG1, to be able to do contention resolution with MSG2. 

Proposal 8: From L2/L3 point of view it is in any case beneficial to include BSR/PHR information (e.g. 8-16 bits) with MSG1, to be able to accurately schedule data and control information subsequent to MSG2. 
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