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1 Introduction
In this contribution, we discuss RACH load balancing in DC-HSDPA and try to find an appropriate way to solve the problem.
2 Discussion
When UE triggers an RRC connection establishment process, the network transmits RRC CONNECTION REJECT message when the request cannot be accepted and redirects UE to an appropriate cell, another method is to indicate the configuration of new cell to setup RRC connection in RRC CONNECTION SETUP message, both of the two methods could not solve the issues of uplink interference, i.e. UE triggers RACH procedure so that NodeB should preserve the enough RoT to permit new RACH procedure or lower serving grant of connected UE.

If a R8 capable UE accesses the network in a DC-HSDPA area, it is appropriate if RACH load can be balanced when UE make random access process because latency of retry RA mechanism is somewhat long and bad for user experience.
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Figure 1

As shown in figure 1, this is a typical DC-HSDPA area consists of cell1 and cell2, UE is camping on cell1, for a legacy UE there is no difference when executing random access procedure by reason of no knowledge of dual cell. For DC-HSDPA capable UEs, before random access they may be aware of dual cell and they may be in coverage of cell1 and cell2, if at a time they initiate random access in cell1 but cell1 is in high RACH load while cell2 is in low RACH load, then RACH load balancing is a problem to be optimized according to the object of the SI: contribution to the throughput of dual cell, in other words, cell2 is the available candidate cell of cell1 and may be indicated for UE to make random access. 

Proposal 1: It is proposed RAN2 should consider RACH load balancing in DC-HSDPA.
In order to solve the problem, there are solutions as below:
Solution1: Since a DC-HSDPA capable UE is aware of dual cell (cell1 and cell2) before random access, when fails, by its stored dual cell info from system information it knows the other cell of dual cell, so it can directly transfer to the cell and retry random access.
Solution2: When network rejects random access from a DC-HSDPA capable UE, network can tell UE to try random access in the other cell by adding an indication on AICH/E-AICH.
Solution3: Also improved ASC mechanism can be used. Access Class barring is an important function to suppress excessive traffic and avoid congestion, it can be triggered when high load is detected during operation. In order to make an integrated evaluation to select an appropriate cell to access, UE can get PRACH info of two cells from dual cell, when random access initiation by ASC value check UE can select an appropriate cell to access, e.g. a low RACH load cell.
	
	solution 1
	solution 2
	solution 3

	Gain
	Mid

RA may failure in the cell2 if without load information of cell2.
	Better

Node B would indicate UE to cell2 at once.
	Good

UE select a low RACH load before RA procedure.

	Latency
	short
	Short
	Long 

	Impacts on Network
	No change
	Change AICH/E-AICH
	Chang ASC information frequently in BCCH

	Does UE Read BCCH frequently?
	No change
	No change
	Need short cycle to read BCCH


The above table lists an integrated evaluation among three solutions, the first solution is simple and less changes in current specification, the second one is network control and more efficient for RACH load balancing. Compared to previous two solutions, the third is to control the RACH load before random access, may be more changes in system information. Solution 2 is more preferred for RACH load balancing for integrated evaluation.
Proposal 2: It is proposed an indication on AICH/E-AICH to dual cell should be applied for RACH load balancing.
Due to the solutions mentioned above, before UE could redirect to the dual cell, it may receive the dual cell info from network (e.g. as shown in figure 1, when stays in cell1, network will tell UE that cell2 is the dual cell of cell1), also the dual cell info may help UE to distinguish DC-HSDPA cells from normal cells, it is proposed system information should include the dual cell info.
Proposal 3: It is proposed system information should include the dual cell info.

3 Conclusion
In this document, we provide some discussion on RACH load balancing in DC-HSDPA. We would like RAN2 to discuss and capture our proposal below:
Proposal1: It is proposed RAN2 should consider RACH load balancing in DC-HSDPA.
Proposal2: It is proposed an indication on AICH/E-AICH for dual cell should be applied for RACH load balancing.

Proposal3: It is proposed system information should include the dual cell info.


1/2
2008-06-24

