Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #79
Tdoc R2-123279
Qingdao, China, 13nd – 17th August 2012
Agenda Item:
7.2.3

Source: 
Fiberhome
Title:  
Load Aware Assisted Cell (re)selection and Handover
Document for:
Discussion
1 Introduction

The object of this WI (LTE_eDDA-Core) is to resolve the impact of diverse data applications. The impact includes: 
1) The system excessive load caused by signaling storm introduced by frequent RRC status transitions;

2) The UE power consumption because of the useless PDCCH detection and frequent signaling;

3) The low data transmission efficiency contrast with large signaling message amount;

RAN2 now is giving more attention to analyze the traffic mode and have given out the simulation. This work is deemed to be helpful to clarify how the DRX and/or the RRC release timer shall be set to decrease the signaling load and power consumption. 
Since the root objective is to decrease the load impact, in this contribution another clue to solve the load issues is provided as a complementary option from the whole network point of view. To optimize the cell selection/reselection and handover with the load awareness shall be considered.
2 Discussion
If the distribution of UEs is well-proportioned the impact of diverse data application maybe will be decreased by DRX/RRC timer study. But unfortunately current cell selection/reselection, handover mechanism will cause and even aggravate the imbalance of UE distribution among the whole network. One cell has good signal level may absorb much more UEs to camp on according to current cell selection/reselection mechanism. Meanwhile good signal measurement result will guide the UE to handover to a cell has good RSRP/RSRQ.  During these two procedures, the cell load status which maybe a key inducement to aggravate the problem is not concerned enough. If much more UEs registered in the same cell, the efforts of DRX/RRC timer setting will discount. So how to balance the load among cells is useful to solve the impact of diverse data applications.
Since current cell selection/reselection and handover mechanism will cause the load imbalance, how to optimize the mechanism is an essential issue. We suggest the load information can be aware to the UE and help it to make a decision. 
2.1 Current load control mechanisms
· Reselection priorities handling
The load information of the serving cell or neighbour cells cannot be achieved by UEs and the priorities are just on the level of frequency layer which cannot satisfy the requirement of the load balance among cells. 
· Load Indication procedure

The Load Indication procedure is used to transfer interference co-ordination information between neighbouring eNBs managing intra-frequency cells. However, this message cannot help the load shaping during cell selection/reselection and handover.
· Resource status report procedure

This procedure is only helpful to X2 handover.  It is useless to optimize the cell selection/reselection.  To S1 handover where there are no X2 interfaces, it doesn't work also.
· Cell bar/Cell restriction/ Extended Access Barring
These mechanisms cannot avoid the cell load distribution imbalance before one cell has been overload.
· Overload Start
The purpose of the Overload Start procedure is to inform an eNB to reduce the signalling load towards the concerned MME.

· loadBalancingTAURequired
The IE loadBalancingTAURequired in the RRCConnectionRelease message is used to help resolve the EPC load issue which is not effect to cells load balance.
From above analysis, we can see almost all mechanisms are not transcendental, namely they are executed after the cell has already overload. So whether there is a good method to help the UE knows the cell load before cell selection/reselection and/or handover to make the UE’s distribution well-proportioned deserves more attention. 
2.2 Load Aware Assisted Cell (re)selection and Handover
The obvious way to support load aware cell selection/reselection is broadcasting the cell load via system information. But this method will consume too much system resource but effects little. Currently, the system will not broadcast the PCI list of neighbor cell with their load indication.

To handover, currently the load information can be shared via X2 interface by Resource status report procedure. This can help the source eNB to make an appropriate decision. But to the handovers without X2 interface, it doesn’t work. Actually, we can find that in the S1 interface message HANDOVER FAILURE sent by the target eNB to inform the MME that the preparation of resources has failed, there is one cause IE “Reduce load in serving cell”.
PCI Alteration Method

Except above two methods, another method is envisaged which we called PCI alteration methods (Physical Cell Id) in this contribution. In which, three PCIs are assigned to one cell, one is called Primary PCI, another two are called Secondary PCI. Each PCI implicates a degree of cell load, such as High, Middle, Low. The eNB can change the PCI of one cell according to the alteration of cell load. 
When the UE executes cell selection/reselection, in the first step, once the UE detects the PCI of one cell, it can immediately get the load rank of this cell by the implication of PCI. Then the cell load information can help the UE executes cell selection/ reselection. To handover procedure, when the UE does neighbor cell measurement, it can also get the serving cell and neighbor cells load information with PCI detection immediately.
The feasibility

PCI is a sequence carried on SCH within each frame. The UE can synchronize to the cell and gets the cell’s id by scanning the sequence. Hence Changing the PCI will not affect the UE synchronization. And because the UE and the network side know the bonding relationship among these three PCIs, so the changing of PCI will not cause the confusion. 
Now 504 PCIs are available and can be divided into 168 groups. Each group can be configured to one cell. So the amount of cell group can satisfy the deployment requirement.

Currently, some parameters including the UE and the network sides are produced by the unique PCI, such as the cell-specific reference signaling at the physical layer, the RNTI in the RRC layer. Once PCI alteration method is adopted, all the parameters based on PCI shall be produced based on the Primary PCI and the PCI changing shall not impact them. 

	　
	　
	Cell load indication
	Root of parameters 

	Cell 1
	Primary  PCI 0
	Low
	Yes

	　
	Secondary PCI 1
	Middle
	No

	　
	Secondary PCI 2
	High
	No


The benefit of LAA

1) Make the UEs and Service distribution well-proportioned.
2) Alleviate the impact of diverse data applications from the whole network point of view.
3) Decrease the handover failure for target cell overload in S1 handover procedure.
The advantages of PCI Alteration
1) The resource of the system information is saved.
2) No additional delay is introduced since once the PCI is detected the load is aware.
3) UE power consumption is saved.

4) To the handover without X2 interface, the load of target cell can also be achieved.
3 Conclusion

Based on the discussion in this paper we come to the following proposals:
Proposal 1
Load Aware Assisted cell (re)selection and handover shall be considered to alleviate the impact of diverse data applications in Rel 11
Proposal 2
PCI Alteration method shall be a choice to be considered for LAA.
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