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1. Introduction
During RAN2#48bis, as part of the transport channel discussions, already some discussions took place on how the initial cell access sequence could look.

In this contribution, we would like to provide more detail on an initial cell access approach which we consider worthwhile to investigate further.

With initial cell access we mean the case when the UE does not have a valid cell specific identity (C-RNTI) yet for communication in a cell. Thus the initial cell access procedure shall be applied on the transitions:

1. LTE_DETACHED -> LTE_ACTIVE

2. LTE_IDLE -> LTE_ACTIVE

2. Initial cell access sequence
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Figure 1 shows the initial cell access sequence that we think is worthwhile to investigate futher:
Figure 1: Potential initial cell access sequence
Description:

1. UE is allocated a cell specific C-RNTI with a physical channel procedure (e.g. as part of the L1 synchronisation process);
2. UE sends Scheduling Information on a physical channel (or “RACH”) with C-RNTI and receives an UL resource allocation;
3. UE sends/receives a higher layer message on the allocated UL/DL resources. For both messages, the UE is identified by the C-RNTI.
NOTE 1:
It can be debated whether the channel used for sending the SI is only a physical channel or a RACH transport channel.
3. Benefits & drawbacks

We think that from a RAN2 point of view, this sequence has 3 interesting characteristics:

1) The C-RNTI is assumed to be allocated by L1 procedures, without causing any significant delay to the L1 procedures itself. As a result, the C-RNTI does not need to be allocated by higher layer procedures anymore.
2) Since the C-RNTI is allocated upfront before any MAC or higher layer signalling, the “normal”  (“normal” in the sense that they are also used while the UE is in the LTE_ACTIVE state) UL resource request/allocation procedure and transport mechanisms can be used from then on. E.g. no special transport or logical channels (CCCH) have to be specified. As a result, e.g. HARQ can be used for these transmissions.
3) By only allowing the Scheduling Information to be sent on the UL contention channel, L1 procedures can optimise the L1 procedures (coding, collision detection,...) for a fixed size transmission.

One aspect that can be considered a potential drawback is the fact that at least 3 request/response procedures will be needed for a transition from LTE_IDLE/DETACHED to LTE_ACTIVE. However:

· Most of the alternative proposals also have these 3 steps, e.g. anyway a L1 UL synchronisation procedure will be required.

· The first two request/response procedure will roughly each take only 1 RTT (several ms).
4. More detailed considerations
The proposed sequence consists of 3 steps:

1) UL sync + C-RNTI allocation


2) Allocation of UL resources


3) Transmission/Reception of higher layer information

In this section, we will look at the different steps in more detail.

4.1. Step 1: UL sync + C-RNTI allocation

It is assumed that at certain contention based synchronisation occasions, e.g. indicated by information on BCCH, the UE can execute an UL synchronisation procedure. Such a L1 procedure will be required when the UE wants to perform initial access to a cell, but also after longer periods of inactivity.

As part of the synchronisation procedure, the UE will transmit a L1-message using a random code/pre-amble or signature. The Node-B will repond with a response message which is linked to the random code/pre-amble/signature selected by the UE and allocates a unique cell specific id (C-RNTI)to the UE.

Problems may arise if two UE’s perform the synchronisation procedure with the same selected random code/preamble/signature. The range of the random selected code/preamble/signature should be selected such that this case will happen sufficiently seldom.

Even if this “collision case” occurs, there may be mechanisms by which the Node-B can detect this case and not allocate a C-RNTI to any of the two UE’s: e.g. if the random codes/pre-ambles/signatures are received a little time apart due to the different propagation delays, but before the response message is sent, the Node-B could refrain from sending a response message, or sent a special response message indicating the collision.
It is assumed that the C-RNTI allocation during this step will be an integrated part of the L1 synchronisation procedure, not causing any significant additional delay to this procedure.

4.2. Step 2: Allocation of UL resources

Based on the allocated C-RNTI, the UE will then sent Scheduling Information requesting UL resources. The SI can be sent on a contention based channel, but could e.g. use a scrambling code somehow derived from the allocated C-RNTI. Consequently, the C-RNTI does not need to be included in the SI, since the used scrambling code would already reveal the UE identity.
Again collissions should be sufficiently rare so that they do not delay the resource request procedure significantly. In principle we assume that sufficient codes can be defined such that the channel can almost be considered a non-contention based channel (NC-SI), the only contention based resource being interference.

In response to the resource request, UL resources can be allocated. Several types of mechanisms could be considered for this, e.g. with an HS-SCCH channel as used in HSDPA, or with a DL-MAP like solution used in WiMax.
Note that this step 2 is identical to the procedure followed by a UE already in LTE_ACTIVE state with no allocated dedicated resources and wanting to request more UL resources.
4.3. Step 3: Transmission/Reception of higher layer information

Step 3 is using “normal” UL and DL transmission procedures: both are using the shared channels which are used by all UE’s in LTE_ACTIVE.
Again this step is identical to the procedure followed by a UE already in LTE_ACTIVE state.

5. Proposal
It is proposed that RAN1 and RAN2 consider the described sequence as a candidate for the initial cell access scheme in LTE.
