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1 Introduction
In previous RAN1 and RAN2 meetings, non-synchronised RACH access was discussed. In RAN1#45, it was concluded that there is no explicit message part for non-synchronised RACH access, hence only a preamble sequence can be transmitted over the non-synchronised RACH access burst. It is also concluded that a message payload (which comprises any additional associated signalling information e.g. a random ID or temporary ID) may implicitly be transmitted in the random access burst along with the preamble. In this contribution, we propose a method of implicit UE radio identity assignment based on the UE selected preamble sequence. The use of the proposed implicit user ID assignment has following advantages over an explicit identity assignment. 
· There is no need for an explicit intermediate ID assignment prior to the use of the uplink/downlink shared channels (reduce initial access latency).
· The UL/DL resource grant messages may be used as per normal operation for initial connection establishment messaging.
· The need for specially-defined physical/transport RACH-associated channels or common downlink channels is avoided (reduced system complexity).
· The need for a reservation of time/frequency resources for RACH-associated or common downlink channels is avoided (improved resource efficiency in the presence of varying RACH load).
2   Discussion
For the non-synchronised access case, as would be used during initial connection establishment, one popular message flow is that outlined in Figure 1 below [25.814]:
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Figure 1 – Non-Synchronized Access [25.814]
The Node-B responds to the non-synchronized random access attempt preamble with timing information and resource allocation for transmission of scheduling request. The UE then sends the scheduling request at the assigned time-frequency resource using the shared data channel.  The Node B allocates the UL resources according to the scheduling request from the UE.
The uplink data transmission is made on uplink shared channel (UL-SCH) resources once the initial timing correction information has been received.  It is desirable that the nature of these UL-SCH resources and the signalling methods used to allocate them are aligned with the generic operation of the UL-SCH for other data (i.e. communications not explicitly related to initial-access).  This avoids having to specify additional/special supporting channels; the existing channels for UL-SCH may be reused.

Clearly, before the data transmission over UL-SCH may occur, the UE must be assigned a C-RNTI (or an ID serving an equivalent purpose – e.g. MAC ID) to identify the user on the SCH.  For the purposes of this document, the user’s shared channel ID is referred to as the “MAC-ID”.
Two possibilities are considered:

Explicit MAC-ID assignment

Here, the network explicitly assigns a MAC-ID.  The MAC-ID is communicated to the UE either via a common channel (using higher layer IDs for user addressing), or via special channels linked to the random access procedure and used to carry responses to the initial access request (termed RACH-associated channels here).

However, in both instances, time/frequency resources need to be set aside, either for the common channels or for the RACH-associated signalling channels. This may be slow or non-responsive to RACH load.  Furthermore, initial access delay is increased due to the need for the MAC-ID assignment prior to the commencement of shared channel communications.

Implicit MAC-ID assignment

Here, the initial MAC-ID is implicitly assigned at a very early stage of the connection by means of linking the selected access preamble with one of a set of MAC-IDs reserved in the cell for initial access

In contrast to the explicit approach, by adopting the implicit MAC-ID assignment:

1. the resource grant messages in initial access procedure may take the same form as any other UL grant message
2. there is no need for an explicit intermediate MAC-ID assignment prior to the use of the UL-SCH (reduced initial access latency)

3. the need for specially-defined physical/transport channels is avoided (reduced system complexity)

4. the need for a reservation of time/frequency resources for RACH-associated or common downlink channels is avoided (improved resource efficiency in the presence of varying RACH load)

It should be noted that an initial implicit assignment of MAC-ID may be followed at a later stage by an explicit MAC-ID assignment once the UE is authenticated and admission is granted.
In this document, we propose to adopt the implicit approach and describe this method in further detail.

2 Proposal
The implicit assignment of a MAC-ID following the non-synchronised RACH is shown in Figure 2.
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Figure 2 – Implicit MAC-ID assignment

In the scheme of Figure 2, by selecting a preamble and transmitting this on a particular RACH channel, the UE has effectively also selected a MAC-ID from a pool of reserved MAC-IDs and has conveyed this selection to the eNode-B.  There is therefore a set of MAC-IDs (which constitutes a sub-set of the cells total MAC-ID space) that is linked to initial access and the MAC-IDs contained within it are reserved by the eNode-B specifically for this purpose.
After using the MAC-ID, which is implicitly associated with the selected preamble, for initial shared channel communications, it is envisaged that the Node-B would, within a short period of time, explicitly assign a more permanent MAC-ID to the UE such that the MAC-ID originally selected can be released and used by other UEs for initial access.  Thus, a UE would occupy an initial access MAC-ID only for a short period of time until the eNode-B reassigns a more permanent MAC-ID.  This is termed here the temporary ID lifespan.  During this period of time, it is necessary to prevent other UEs from selecting the same temporary MAC-ID.  This is achieved by sub-dividing the reserved MAC-ID region into orthogonal sets, each set being applicable for one of the “L” available random access instances that exist within the temporary ID lifespan.

In each access instance there may also be NRACH separate RACH channels defined in the time/freq resource space.  Similar to the selection of preamble, RACH channel selection is also a function performed by the UE.  Thus, to reduce the collision probability we propose that the implicit MAC-ID used for initial access is a function of:
1. the preamble selected – p = 0…(P-1)
2. the RACH channel used – n = 0…(NRACH-1)
3. the time instant of transmission within the lifespan – t = 0…(L-1)
One simple example of such a function is given below:
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The total number of reserved MAC-IDs is clearly L×P×NRACH.  However, the number of preambles that need to be searched for by the eNode-B is related only to P.
In order to reduce the number of resource grant channels that the UE needs to listen to, it may further be possible to also link the resource grant channels (or set thereof) to one or more of the above parameters.
3 Conclusion

We propose to use normal UL-SCH and DL-SCH for initial connection establishment messaging.  An initial temporary shared channel user ID is linked to the random access parameters selected by the UE (preamble selection, RACH channel selection and time of transmission) and is known to both UE and eNode-B.  This allows for the establishment of an immediate temporary L2 context and enables use of the normal UL-SCH, DL-SCH, and associated resource grant channels for the connection establishment signalling without the need for a precursory explicit signalling of a user ID over separately-defined channels.

Advantages associated with the described approach are:

· the resource grant messages may be used as per normal for initial connection establishment messaging
· there is no need for an explicit intermediate ID assignment prior to the use of the uplink/downlink shared channels (reduced initial access latency)

· the need for specially-defined physical/transport RACH-associated or common downlink channels is avoided (reduced system complexity)

· the need for a reservation of time/frequency resources for RACH-associated or common downlink channels is avoided (improved resource efficiency in the presence of varying RACH load)
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