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Introduction

During the last RAN2#48bis meeting several proposals have been discussed to reduce the delay in the call setup time. Most of the proposals have targeted the delay introduced by higher layers. During examination of the RACH procedure we believe that also in the MAC specification there is some room for optimization.
RACH control 
In the model of MAC specification the physical layer is controlled according to the following scheme which is an extract of [1]:
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Figure 1: Current RACH transmission control procedure
The figure 1 shows that before each L1 procedure (i.e. ramping in order to be allowed to receive an AICH indicator allowing to send the message part) a delay according to the persistency value P1 is introduced (yellow part). The persistence depends on the “Persistence scaling factors” according to the access class / the logical channel priority and the “Dynamic persistency value” as broadcast in SIB7 and is updated before each test. Although this figure is supposed to be “informative” our understanding is that it reflects correctly the description of the text with relation to the normative text of the persistency value.
It can be usefull to introduce a random delay for the call establishment depending on the priority of the data that is supposed to be sent for events where large amounts of users try to access a cell simultaneously, e.g. when a bus comes out of a tunnel into coverage and all UEs will initiate a LA/RA update, when a cell goes out of service etc.

However in the case that the trigger for the RACH procedure is  independent for a restricted number of UEs, e.g. at call establish of an individual user, or when a user has uplink data to be transmitted there does not seem to be any advantage of delaying the actual start of the L1 procedure.
Proposal

We propose therefore to discuss the need of the persistence test in the RACH access procedure on MAC level before the transmission of the first preamble.
This is shown in the figure 2 where a parameter “PT” has been introduced which is received by MAC from RRC / RLC, such that at transmission on RACH of certain PDUs received from RLC the persistence test as highlighted by the yellow box is not done, e.g. the first test when M = 1 is not done in the case PT is set to “False”.
The setting of the “PT” value needs to be discussed, but we believe that combinations of the following criteria can be used in order to decide whether PT should be TRUE or FALSE:

· The PDUs transmitted via RACH contain or not c-plane data
· In the case the PDU contains the “RRC Connection Request” message depending on the IE “Establishment cause”
· In the case the PDU contains the “Cell Update” message, depending on the value / presence of the IE “Establishment cause”
· In the case the PDU contains the “Cell Update” message, depending on the IE “Cell update cause”
In detail we propose that the persistence test should not be performed before the start of the first L1 transmission (i.e. PT should be “FALSE”) in the case that the “RRC Connection Request” / “Cell Update” message is sent with any of the following Establishment causes:
· Originating Conversational Call,

· Originating Streaming Call,

· Originating Interactive Call,

· Originating Background Call,
· Originating Subscribed traffic Call,
· Terminating Conversational Call,

· Terminating Streaming Call,

· Terminating Interactive Call,

· Terminating Background Call,

· Call re-establishment
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Figure 2: Proposed RACH transmission control procedure
And it should be set to “TRUE”  for the remaining cases (for information):

· Emergency Call,

· Inter-RAT cell re-selection,

· Inter-RAT cell change order,

· Registration, Detach,

· Originating High Priority Signalling,
· Originating Low Priority Signalling,

· Terminating High Priority Signalling,

· Terminating Low Priority Signalling,

· Terminating – cause unknown, MBMS reception, MBMS ptp RB request
Also we believe that it could be useful to not be perform the persistence test (i.e. “PT = FALSE) before the start of the first L1 transmission (i.e. PT should be “FALSE”) in the case user plane data or other RRC messages are transmitted, because our understanding is that the trigger for the RACH procedure in different UEs should be relatively independent.
Conclusion
We have outlined the possibility to optimize the RACH control procedure by removing unnecessary delay before the first L1 transmission is started which is caused by the persistence test. We propose to capture this proposal in the TR and discuss on the benefits of this proposal.
References:

[1] 25.321, Medium Access Control (MAC) protocol specification, V6.5.0
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