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Introduction
Agreements were made regarding the “initial cell access procedure” at RAN2#56 and UEs access the cell by transmitting a randomly selected preamble on non-synchronous RACH channel. Access on RACH is used not only for the initial access but also for causes such as synchronisation request, scheduling request and access on the new cell after the handover. Each access cause has different requirements. If design is based on the access cause, it would require multiple RACH access procedures in LTE.
In this paper we discuss these issues and propose high level requirements for a common RACH access procedure.

2. RACH access
A number of reasons have been identified for UE access on RACH channel. There are

- initial access: this is idle to connected state transition due to UE originated call, network originated call, tracking area update and initial cell access.

- synchronization request: synchronization request by connected state UEs in case the UL synchronization to the network is lost. A UE originated call or network originated call may trigger the synchronization request. It is proposed in [1] that the synchronization request may be optimized by allocating a dedicated preamble in case the request is triggered by a network originated call.

- HO access: access to the new cell after handover.  The random preamble based RACH access was agreed as the baseline approach in the previous meeting. Several companies have proposed to optimize the procedure by allocating a dedicated preamble for contention-free access.

- scheduling request: RAN1 has made the decision to not to have synch-RACH channel and to support non-contention based scheduling request for synchronized users. However, providing non-contention based scheduling request resources to a large number of connected state users (including UEs in long_DRX) is inefficient. Therefore, as shown in [2], support of contention-based scheduling request for connected state UEs is required. 

[image: image1]
Figure 1: Possible RACH access scenarios
Figure 1 shows possible RACH access scenarios. The access cause is shown in blue. All these scenarios require UEs to access the cell by transmitting a preamble on non-synch RACH channel. If we are to design RACH access procedure based on the access cause, it would result in a number of RACH access procedures corresponding to the branches in the tree (see Figure 1).
In our view, one common RACH access procedure should be designed in order to simplify and to minimize the number of procedures in LTE. 
Proposal 1: A common procedure should be designed for non-synchronous RACH access in E-UTRAN
The expected load on the non-synchronous RACH has been estimated in [3]. The RACH load has been calculated considering the load due to the Tracking Area Update, RT and NRT call and handover.  The analysis presented in [3] indicates that most load on RACH is resulted due to RACH access by connected state users. The RACH load due to the scheduling request for measurement reports by connected state UEs should also be considered in the calculation. This further increases the RACH load by connected state users. RACH load is determined to be mostly generated by the connected state UEs based on this ananysis.

Proposal 2: RACH procedure should be optimized for access by connected state users.

The dedicated preamble concept is being proposed in [4] to support contention-free access in the new cell after handover. This supports fast connection to the new cell and reduces the HO interruption time. The same concept is proposed in [1] to speed up the call establishment procedure in case network originated call to an un-synchronized connected state UE. 

Even though the use of dedicated preamble concept is yet to be agreed, several companies have shown their support for the use of dedicated preamble in HO. If this concept is agreed for LTE, RACH procedure should be flexible to support contention-free access and to reduce HO interruption time by resuming ongoing data transmission after the handover. 
Proposal 3: If the dedicated preamble concept is agreed in LTE, the RACH procedure should provide flexibility to support contention-free access and to reduce call interruption time by resuming ongoing data transmission after the handover. 
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Conclusion 
RAN2 is requested to discuss the content of this contribution and agree on following requirements for a common RACH procedure.
Proposal 1: A common procedure should be designed for non-synchronous RACH access in E-UTRAN

Proposal 2: RACH procedure should be optimized for access by connected state users.

Proposal 3: If the dedicated preamble concept is agreed in LTE, the RACH procedure should provide flexibility to support contention-free access and to reduce call interruption time by resuming ongoing data transmission after the handover. 
4.


Reference

[1] R2-063401, “Uplink synchronisation”, NTT DoCoMo

[2] R2-070644, “DRX/DTX in RRC_Connected state”, IPWireless
[3] R2-07205, “LTE cell load/RACH load estimations”, Samsung

[4] R2-063538, “ Non-contention based handover procedure on RACH channel”, ZTE



















































































































































































































































































































































































































































































































































































































































































































































































































































4. Scheduling request











2. Synch request


3. HO access (baseline)








6. Synch request due to Network originated call (optimised)





5. HO access (optimised)
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