3GPP TSG RAN WG2 #70
 
R2-102812
Montreal, Canada, 10 – 14 May 2010
Agenda Item:
7.1.5
Source: 
ZTE, CATT, CATR
Title: 
Decision on Pcell/Scell during handover
Document for:
Discussion and Decision
1 Introduction 
In legacy network the functionality split between source eNB and target eNB is as following:
	
	Source eNB
	Target eNB

	LTE
	1) HO decision

2) Target cell selection
	1) Admission control

2) Resource reservation

3) Built HO command


Table 1-1

In Rel10 there might be more than one target carrier in the target eNB. Furthermore Pcell and Scell plays different role. So it is necessary to clarify the functionality split between source eNB and target eNB.
2 Discussion
There are mainly 3 options in terms of decision on Pcell and Scell:
	functionality
	Source eNB
	Target eNB

	Option1
	1) HO decision

2) decision on  Pcell 
3) decision on Scells
	1) Admission control

2) Resource reservation

4) HO command

	Option2
	1) HO decision
2) decision on  Pcell 
3) selection on Scells
	1) Admission control

2) Target Scells re-selection
2) Resource reservation

4) HO command

	Option3
	1) HO decision

2) suggestion on  Pcell 
3) selection on Scells 
	1) Admission control

2) Target Pcell and Scells re-selection
2) Resource reservation

4) HO command


Table 2-1
Before diving into detail, some further clarification of Table 2-1 is needed. If one node e.g. source eNB makes a decision then it can’t be changed. This means another node e.g. target eNB either accept it or the handover procedure fails. If one node e.g. source eNB select one CC then it can be changed by target node. Generally speaking target node can only trim one or more CC based on candidate CCs. Some exception may exist e.g. due to blind handover requirement. However it is not the scope of this paper.
In option1 source eNB can decide Pcell based on measurement result , RRM policy and UE’s capability etc. This step is quite similar compared to legacy release because in Rel10 Pcell is looked as reference carrier for mobility purpose. And then source eNB try to decide on Scells. However additional information for this decision maybe not available in source eNB. The main concern from our side is source eNB may not know which carriers can be aggregated in target eNB. for example in scenario 2 in [2]:
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Figure 2-1

From eNB point of view it may not be desirable to aggregate carriers which belong to different sectors. However unless source eNB know the limitation source eNB can’t know directly from the measurement report from UE. Furthermore if source eNB doesn’t know the release of the target eNB, it will even doesn’t know whether target eNB support CA feature or not. 
Second consideration is about possibility of handover failure. Assuming the success possibility rate of admission per CC is P in target eNB in rush hour then the failure rate is 1-P^n where n is the number of the candidate CCs within handover request and the minimum n is 2. In table 2-2, some simple calculation on failure rate is shown.
	P
	n
	1-P
	1-P^n
	(1-P)-(1-P^n)

	99%
	3
	1%
	3%
	2%

	98%
	3
	2%
	6%
	4%

	95%
	3
	5%
	14%
	9%

	90%
	3
	10%
	27%
	17%

	85%
	3
	15%
	39%
	24%

	80%
	3
	20%
	49%
	29%


Table 2-2

Another aspects is load information. Load information is exchanged via backhaul signaling. However due to signaling overhead or other reason these information is not so in time. So if source eNB select one Scell which is overload then handover will fail at the end. So if source eNB want to make decision also on Scell then these additional information should be configured or notified in advance e.g. via O&M or backhaul signaling. However since load information is changed not so rapidly source eNB may not be able to do the best job.
In option2 source eNB also decide on the Pcell too. And source eNB just select some Scells based on measurement report from UE. When target eNB receive the handover request from source eNB, it can make the decision on Scell based on local information and RRM policy. So even if target eNB doesn’t support CA feature, it can simply drop all the possible Scells. Then the whole handover procedure is just like legacy system. Some additional information from source eNB may help target eNB to make good decision. But measurement report is not justified to do this job. Some simplified information e.g. the order of the Scell maybe helpful.
In option3 it is target eNB that makes all the decision. One concern to change the Pcell from our side is the handover decision is not intact decision i.e. source eNB decide that UE should be handover off and target eNB decide which cell is the target cell. The potential problem is UE maybe come back quickly as depicted in Figure 2-2:
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Figure 2-2

At beginning cell2 is Pcell and cell1 is Scell .Source eNB decide to handover the UE to cell4 and cell3 and cell4 is Pcell. If target eNB change the Pcell to cell3 e.g. due to load balance reason. Then after a while UE will report to target eNB(cell3/4) that cell2 is better when UE moves a bit back to the source eNB (cell1/2). Then UE will handover back to source eNB. Some compensate maybe used to avoid quick come back. For example to delay the possible come back or to configure a big Qoffset value. But these methods will degrade the handover performance. Someone may argue if target change the Pcell after handover the similar quick comeback will occur too. But target eNB have many ways to balance load e.g. it can change the Pcell of UEs which is close to the centre of the target eNB.
Following table summarize the pros and cons of these 3 options:

	
	Pros
	Cons

	LTE-A Option1
	1) the final HO decision on the source eNB, align with LTE


	1) source eNB should have idea in advance on whether target Pcell and Scells can be aggregate together via pre-configuration(i.e OAM or self-configuration (i.e SON)

2) Possibility of handover failure will be increased 

3) Resource and load status of target cells may not always available to source eNB to make decision on Pcell/Scells.

	LTE-A Option2
	1) Pcell is selected by soure eNB, backward compatible is retained 
2) Single key is derived by source eNB, align with LTE
3) No additional neighbour cell information (i.e. aggregate relations) is needed by source eNB.
4) Target eNB have some flexibility to re-select Scells based on local status.
5) Possibility of handover failure will not be increased comparing with LTE.
	1) Target eNB need introduce RRM algorithm to select Scells.



	LTE-A Option3
	1) Fully flexibility on target eNB.

2) No additional neighbour cell information (i.e. aggregate relations) is needed by source eNB.

3) Possibility of handover failure could be decreased. 
	1) Mobility policy  is not easy to be enforced in whole network
2) Potential quick comeback

3) Handover model is not align with LTE. Target eNB should prohibit to re-select Pcell when UE works on single CC.


Table 2-2
3 Conclusion 
Based on the above analysis we prefer option2 in table 2-1
4 Reference

[1] R2-102359:
Handover - stage 2 level issues
Samsung
Disc
[2] DRAFTv1 36300_CR0nnn-(Rel-10)_R2-102645 on CA Stage 2






















































1
1

_1324793566.vsd
�


_1334061946.vsd
2


4


1


3



