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Introduction

In RAN2#54 different cause values to be mapped on the signature sequence have been discussed in [1]. It has been decided that at the moment the signatures should be chosen randomly, in order to reduce the collision probability as much as possible. We explain in the following why we believe that some more information should be included.
Efficient allocation of uplink resources 
The uplink time / frequency resources are a scarce resource, and thus care should be taken that the space allocated in the uplink in the RACH procedure as response to the preamble does not exceed the data to be transmitted by the UE. In order to allow that the ENodeB can allocate the correct uplink resources in it is necessary that the UE indicates the amount of necessary resources to the ENodeB. We see that there can be two different strategies in order to allow this allocation.
UE based:
The UE indicates in the preamble the size of the message to be transmitted to the ENodeB which in turn allocates the corresponding resources to the UE . This can be either done by having some predefined sizes in the specifications, or letting the UE choose from some predefined sizes signalled on the system information. This solution has the disadvantage that the UE might need to read the system information before transmitting the preamble. Also a prioritization is not possible since the cause of the request is not known to the ENodeB. On the other hand it allows that the ENodeB is aware of the real size of the message to be transmitted, and thus can adapt the requested size exactly. However, if the contents on the preamble is restricted, in a certain case a UE could not indicate the exact size of the message. Instead, the UE would need to chose one of the predefined sizes which is close to the message size. 
Network based:

The UE indicates the procedure to be performed or type of message that it wants to transmit. Different proposals for which procedures should be considered have been proposed in [1], which might be grouped together in categories as proposed in [2], e.g. group 1 consisting of Initial access, RRC re-establishment, HO failure, group 2 consisting of UL data transmission, group 3 consisting of UL synchronization for DL data transmission and group 4 consisting of HO complete message. The disadvantage of this proposal is that in different UE releases message sizes will probably be different. Thus there is no possibility that the ENodeB can really allocate the exact size of the message that the UE will transmit, but only a worst case size. In the case of the presence of optional measurements, the UE might need to adapt the size of the message to the size that has really been allocated by the ENodeB. The advantage of this way of doing is that the ENodeB can somewhat prioritize the allocation for “urgent” cases, and that the need to allocate also a C-RNTI can be deduced from the procedure. 
We believe that we should foresee a means to indicate the size of the uplink message to be transmitted, and to discuss whether the UE based or the network based approach is the preferred way.
Resource management
As discussed in RAN1 the available signatures for the complete system is a scarce resource, especially for large cells and should not be wasted. 
Frequency planning

In order to limit the interference between neighbouring cells frequency planning can be used for the RACH access. However only UEs at the cell edge would need to use signatures transmitted on those planned frequencies because only those UEs will actually create interference to the neighbouring cells when accessing the cell that they are targeting. Other UEs can use RACH resources that do not require frequency planning between neighbouring cells. In order to ensure that UEs use the correct signatures based on their distance to the base station we propose that the UE should take the pathloss into account on the choice of the signatures and resources.
Special case of large cells

In large cells repetition of the signatures has been agreed in order to have a sufficient detection probability. In [3] we highlight that the use of extended / repetition sequences is only necessary for UEs that are far from the base station Thus also in that case we propose that the UE should choose based on the pathloss the length of the sequence.
Link adaptation for the first uplink transmission
In order to allow the ENodeB to assign the correct resources and the most efficient modulation and coding scheme it is necessary that the ENodeB has some knowledge about the radio channel.
In order to address the above described scenarios we believe that the pathloss measurement to the current cell should be used in order to choose the signature. The pathloss can be a good estimate of the distance to the cell, and allows as well the link adaptation for the uplink transmission. We consider that the measurements that are performed anyway for mobility should be sufficient in order not to introduce additional delay for the access to the cell.
In order to allow the above cases of signature planning, support of large cells and link adaptation for the first uplink transmission we propose that the UE should select the signature and resources based on the pathloss measurement in the downlink. 
Conclusion
We propose to add the following information on the RACH preamble in addition to a random value:
· information on the ongoing procedure or an indication of the size for the message.
· Indication of the pathloss
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