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1.
Introduction

This document dicusses initial access procedures to a LTE cell.
2.
Network/UE-originated Initial Access Procedure
The network originated initial access procedure is started with a paging message. When a UE receives its own paging message, the UE tries to access a cell. On the other hand, the UE originated initial access procedure is started without a paging message. The procedures are shown in the figure 1.
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Figure 1. Network/UE-originated Initial Access Procedure
2.1
Paging
In the figure 1, the same paging message will be transmitted across multiple cells over the same Tracking Area. Thus, PCH channel could be optimized with a combining scheme from multi cells because it is assumed that pagings may not be cell specific. 
2.1.1
Soft Combining of PCH Channel

As the combining scheme, soft combining or selective combining could be considered. The soft combining is better than selective combining in terms of performance. However, in case of soft combining PCH should be statically mapped to a specific frequency and time in all cells over the same Tracking Area. i.e. when scalable cell bandwidths are applied to multiple cells over the same Tracking Area, e.g. 10 Mhz and 20 Mhz cells on the same Tracking Area, this static resource mapping could not be always possible. 
Also, it is noted that PCH can be mapped to physical resources which can be used dynamically also for traffic/other control channels according to 25.813. However, soft combining could not be applied to physical resources which can be used dynamically also for traffic/other control channels because soft combined sub-frames would have a long cyclic prefix and however DL SCH sub-frames a short cyclic prefix. 
But, if soft combining of PCH is applied only to intra-Node case, such drawbacks may be not a big deal.
2.1.2
Selective Combining of PCH Channel

Selective combining could be broadly used over the same Tracking Area and be applied to various scalable cell bandwidth scenarios e.g. neighboring 10 Mhz and 20 Mhz cells. Also, selective combining could be applied to physical resources which can be used dynamically also for traffic/other control channels. However, a UE should decode multiple cells to selectively combine PCH channels of multiple cells. It is noted that timing of paging would be aligned among cells based on a UE DRX cycle, even with selective combining.
2.1.3
Support for More than one Tracking Area on a Cell
In the case of combining, either soft or selective combining, Since a cell can be placed in more than one Tracking Area, different cells could have different combinations of Tracking Areas. Due to this, it may be difficult to combine PCH channels from different cells over one Tracking Area. To solve this problem, multiple PCCH or PCH channels may need to be supported for one cell and each PCCH or PCH channel is configured for each Tracking Area. 
In particular, in case of selective combining, L2 sequence numbers of PCH need to be provided by aGW to support selective combining in L2. Thus, different sequence numbering may need to be done for different Tracking Area. 
2.2
Preamble Resource Allocation

2.2.1
RACH preamble resource allocated by Paging
RACH preamble resource could be allocated by PCH channel. In that case, a paged UE would access a cell by RACH without collision. However, since it is assumed that a paging is transmitted at multiple cells over a Tracking Area, all cells except one paging cell will wastefully allocate RACH preamble resources. 
Thus, it is not preferred to allocate RACH preamble by PCH channel. 
2.2.2
Random Selection of RACH preamble resource
This is similar to R99 RACH preamble. The cell broadcasts one or more sets of RACH preamble resources e.g. according to ASC. The RACH preamble resource can be randomly selected within one set of RACH preamble resources by the UE. It is proposed to use this scheme for Network/UE-originated Initial Access Procedures.
It is noted that in case of handover, the UE may be able to send a RACH preamble in a target cell with a resource allocated from a source cell.
2.3
Information sent on UL for initial access
When a UE initially accesses a cell, the UE needs to indicate the following points to the network either explicitly or implicitly:
· Cell identification i.e. which cell the UE wish to access
· UE identification e.g. random UE id
In addition, When a UE initially accesses a cell, if the following information is carried on RACH, it would be helpful:

· a priority e.g. Access Service Class, Logical Channel Priority

· a cause value. e.g. Establishment Cause
2.3.1
Cell Identification

If different cells share the same UL band, the cell identifier should be included in the preamble. In this case, a cell should broadcast a short cell identifier which needs to be short enough to be carried on one RACH preamble. On the other hand, if different cell uses different radio resource e.g. time, frequency, a cell can be identified by the different radio resource without any identifier in the RACH preamble.
2.3.2
UE Identification

If a RACH preamble carries a sequence, the sequence may be able to differentiate UEs. However, there would be only a limited number of sequences on RACH preamble. Thus, clear UE identification needs to be done by RACH preamble or Scheduled Transmission after the RACH preamble to reduce collision due to RACH access.
2.3.2.1
Use of Allocated UE identity on Scheduled Transmission
In case of intial access, if the RACH preamble or the Scheduled Transmission carries a NAS related UE identity such as TMSI, there will be no collision. However, it is felt that the RACH preamble is not capable of carrying the long identity. Thus, this method cannot reduce collision of the RACH preamble. Collision would be solved after RACH preamble.
2.3.2.2
Use of a random UE identity on RACH preamble
A UE can generate random number for a UE identity to be transmitted on RACH preamble. This method can reduce collision of the RACH preamble. However, it is not totally free from collision.
2.3.3
Priority
In R99, when a UE sends RACH preamble, the UE needs to perform ASC selection in MAC layer. During the procedure, the UE needs to use ASC mapped to AC and LoCH priority. It is felt that such RACH prioritization can be realized in LTE RACH by the following ways:

· Like R99, RACH priority is indicated by a UL radio resource allocated to the RACH preamble.
· RACH priority is indicated by a priority bit carried on the RACH preamble.
When the network responds to an initial access of a UE, the network needs to consider this priority. Thus, this information needs to be indicated by the preamble, not by the scheduled transmission.
2.3.4
Cause Value
In R99, when a UE initially requests a RRC connection, the initial message includes ‘Establishment Cause’. This information is included not in the RACH preamble, but in the RACH message. Thus, detailed causes like ‘Establishment Cause’ could be carried on the scheduled transmission after the RACH preamble.
However, simple RACH causes such as initial access, handover, synchronization maintanence could be considered to help the cell to responds the RACH access. 
This simple cause value also can be indicated:
· by a UL radio resource allocated to the RACH preamble; or

· by a cause bit carried on the RACH preamble.
3. Conclusion

It is proposed in this document that:
· Soft or selective combining need to be considered for PCH channel.
· In case of initial access, a RACH preamble resource is randomly selected among a set of RACH preamble resources by a UE.
· In case of handover, a RACH preamble resource used in a target cell can be allocated to a UE by source cell.
· Which cell a UE try to access, a priority and a simple cause value are indicated by a UL resource used for a RACH preamble or by bits inserted in a RACH preamble. 
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