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Introduction

During RAN2#54 the initial access has been discussed and it has been decided to give an overview on the different proposals for the content of the first transmission on the UL, i.e. the content of the “message” coded either in the initial preamble, or in the first transmission in the UL.
Way to transmit the message part

Message transmitted in the signature

In the following we briefly discuss the understanding on how message bits are supposed to be transported with a signature. It is generally understood that the first transmission will only consist of the transmission of a signature. According to RAN1 a number of signatures (exact number FFS) is available and can be independently detected by the NodeB. Occasions for the transmission of signatures will be made available to the UEs. In Figure 1 the time frequency resources of the uplink are shown. Resources of the size of the expected RACH preamble length and size are indicated as boxes A-D, and are called “Rach occasions”. For each RACH occasion it is expected that a number of signatures are available, e.g. 1-16.


[image: image1]
Figure 1: General RACH occasions
In general in order to code information bits each combination of RACH occasion and signature corresponds to a setting of bits. Thus when a UE wants to transmit a given “message” it should choose a signature and a RACH occasion that represents this message randomly amongst the available signatures. This can be highlighted as shown in Table 1. As shown in Figure 1 RACH occasions can be grouped together, e.g. when different RACH occasions are available at the same instant in different frequency resources, or closely one after the other. 

	Establishment Cause (A,B)
	CQI (0,1)
	Available Resources (A-D) and signatures (0-15) 
	Number of Random Ids / signatures

	A
	0,1
	A0,..,A10, B0,..,B7, C0,..,C1, A11,..,A15, C10,..,C15, D9,..,D15
	39

	B
	0
	B8,..,B15, C2,..,C4
	11

	A
	1
	C5,..,C9, D0,..,D8
	14


Table 1: Mapping between information and signatures

The above are only examples in order to clarify in the discussion that the number of signatures for one RACH occasion should not automatically relate to the number of available bits.

Proposed content for the first transmission in the case of the unsynchronized transmission
Message content
In the following sections the contents proposed in company contributions so far is summarized.
Priority / Establishment Cause

This information characterizes the priority of the access request, or the reason of the initial access request (e.g. NAS establishment cause).
Examples are: 
· emergency call, active from idle, active from detached
This allows to reduce the probability for collision for types of calls that have lower requirements in terms of latency. 
Cause Value:
This type of value contains information on the reason for the random access. Examples are:
· Handover / no Handover

· Signaling with C-RNTI available, signaling without C-RNTI available, UL Resource request, UL synchronization request
· UL SCH resource request, initial access, handoff to a non-synchronized cell, acquisition of UL synchronization

One of the main purposes of this information can be priorization, and the possibility to estimate the size of UL resources that should be allocated to the UE, as well in order to determine whether CCCH or DCCH is used.
Existence of MAC-Id:

In order to allow the network to know whether a MAC-Id should be allocated it is proposed to indicate whether the UE has a valid MAC-Id.
Scheduling request:
Include in maximum 2 bits the needed size for the uplink allocation. This information is most usefull in the case that the UE does not give other information on the handover cause from which the network can deduce the needed size for the uplink allocation.  
Temporary Id for HO:
Proposal to allocate signatures / RACH occasions for specific UEs performing a timing non-synchronized handover.
Random Id / Signature:
In order to reduce the collision risk for each set of RACH occasions and each combination of bits several signatures should be available such that the collision risk is low, and in order to increase the probability that the reserved uplink time and frequency resources are used. In general each segmentation of the available Random Ids increases the probability of collision, although the increase is limited if the available signatures for each information is proportional to the number of UEs that want to transmit this information. 
CQI:
Indicating information on the downlink reception quality (comparable to the CQI used for HSDPA) allows the NodeB to adapt the transmission power for the resource grant to the channel quality. CQI is typically depending on the UE receiver capability. The gain depends mostly on the size of the resource grant message in response to the preamble.
Pathloss:
Allows to adapt the downlink transmission power to the channel quality, and to estimate the available uplink transmission power, both based on minimum transmitter / receiver types. Other possible use is to limit the interference/false alarm to neighbouring cells, e.g. by restricting the use of certain time / frequency / signature resources for UEs at the cell edge.
Drawbacks and benefits

Table 2: Benefits of access probe proposed content “Tentatively”
	Impact/Content
	Priority
	Cause
	Scheduling request
	Temporary Id for handover
	Path loss
	CQI

	Prioritized UL access

	Yes
	No
	No
	Yes
	Yes
	No

	Reduction of Node B response time
 
	Yes
	Yes
	Marginal
	Yes
	Marginal
	No

	Useful info for UL rate assignment
	Yes
	Yes
	Yes
	Yes
	Yes 
	Marginal 

	Collision resolution
	No
	No
	No
	Yes
	No
	No

	Useful for DL access grant power control
	No
	No
	No
	No
	Marginal
	Yes


Conclusion
It is proposed to discuss and clarify the above proposals in order to determine which information is necessary / possible to be coded in the preamble discussion.
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� UL access channel load can be shaped per access class/type


� Node B may not be always able to respond to UL access probe due to loading on UL assignment channel.





