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1. Introduction

In last RAN2#70bis meeting, additional measurement result was discussed and conclusion is as follows:

· Better justification should be provided why currently agreed reporting is not sufficient
In this document, we have listed down the possible use cases for SCell addition by HO command with the measurement events that could be adopted. The use cases information is then used to compare between the current agreed reporting and additional measurement result. Based on the analysis, we think current agreed reporting is not sufficient for source eNB to realize the cell condition of SCC when source eNB performs HO decision. Thus, we would like RAN2 to consider the needs to support additional measurement results as a feasible way forwards.
2. Discussion

2.1. Background and Assumption

Current agreed measurement events

There are currently 6 measurement events in Rel-10 defined as follows:
· Event A1 (Serving becomes better than threshold)
· Event A2 (Serving becomes worse than threshold)

· Event A3 (Neighbour becomes offset better than primary cell)

· Event A4 (Neighbour becomes better than threshold)

· Event A5 (Primary cell becomes worse than threshold1 and neighbour becomes better than threshold2)

· Event A6 (Neighbour becomes offset better than secondary cell)

Assumption of additional measurement results

We assume that eNB configures whether additional measurement result is added in the measurement report per each measurement configuration. Furthermore, we assume that additional measurement result means no new specific measurement but the measurement result available at UE. Therefore, it does not cause the delay in reporting and it does not add the complexity for the measurement itself.
2.2. Use Cases

In this document, we assume that UE performs CA using F1 as PCell and F2 as SCell. Basically, we assume that event A6 can be used to detect candidate of serving cell within same frequency.  In addition, we assume that event A3 or A5 can be used to detect candidate of PCell. 
a) Deployment Scenario 1 
Cell coverage is same between F1 and F2. There are two cases on how to add SCell by HO command as shown in use case 1-1 and 1-2 in table 1. 
b) Deployment Scenario 2
Cell coverage of F2 is smaller than one of F1. There are two cases whether UE needs to take care of cell coverage overlapping in F2 between eNBs. In addition, it is necessary to consider how to perform HO decision as shown in use case 2-1-1, 2-1-2, 2-2-1 and 2-2-2 in table 1. 
Furthermore, it can be assumed that pico cell exists in deployment scenario 2. In case that pico cell is exists in only F2 (which UE uses as SCell), there are two operation manners. One is that eNB detects the pico cell as shown in use case 2-3 in table 1. The other is that eNB detects only interference situation as shown in use case 2-4 in table 1. In case that pico cell exists in both F1 and F2, eNB needs to detect pico cell of F1 in order to perform mobility as shown in use case 2-5 and 2-6 in table 1. 
c) Deployment scenario 3
F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1. F1 provides sufficient coverage but F2 potentially has holes. eNB needs to consider SCell condition if eNB would like to add SCell by HO command as shown in use case 3 in table 1. 
d) Deployment scenario 4 is covered by case 3. 
e) Deployment scenario 5 is covered by case 2-1.
Table 1 Use Cases

	
	Explanation of Use Case
	Feature
	Possible minimum measurement event

	Case 1-1


	SCell addition by HO command is based on PCell condition
	eNB only needs to detect best cell in F1.


	F1: event A3 or A5 or A6 is set

F2: nothing.

	Case 1-2


	SCell addition by HO command is based on SCC condition.
	It is better for eNB to know the situation of SCC when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set

F2: event A3 or A5 or A6 is set.

	Case 2-1-1


	SCell addition by HO command is based on PCell condition in case that cell coverage between eNBs is overlapped in some point.
	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell.


	F1: event A3 or A5 or A6 is set

F2: event A1 and A2 are set.



	Case 2-1-2
	SCell addition by HO command is based on SCC conditions in case that cell coverage between eNBs is overlapped in some point.
	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set

F2: event A1 and event A2 are set. event A3 or A5 or A6 is set



	Case 2-2-1


	SCell addition by HO command is based on PCell condition in case that cell coverage between eNBs is not overlapped in any point.
	eNB only needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell.
	F1: event A3 or A5 or A6 is set

F2: event A1 and A2 are set

	Case 2-2-2


	SCell addition by HO command is based on SCC conditions in case that cell coverage between eNBs is not overlapped in any point.
	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of Scell. eNB needs to know the SCC situation when eNB receives measurement report from PCC. SCell change without PCell change is not occurred.
	F1: event A3 is set

F2: event A1 and event A2 are set. event A3 or A5 is set

	Case 2-3


	SCell addition by HO command is based on SCC condition in case that eNB detects pico cell of F2.
	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set

F2: event A1, A2 and A6 are set. In addition event A3 or A5 may be set.

	Case 2-4


	SCell addition by HO command is based on SCC condition in case that eNB detects interference situation in F2.


	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 is set

F2: event A1 and A2 are set. event A3 or  A5 or A6 is set. 

	Case 2-5


	SCell addition by HO command based on SCC condition in case that eNB detects pico cell of F1 and F2.


	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set

F2: event A1, A2 and A6 are set. In addition event A3 or A5 may be set



	Case 2-6


	SCell addition by HO command based on SCC condition in case that eNB detects pico cell of F1 but eNB detects interference situation of F2.
	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set.

F2: event A1 and A2 are set. event A3 or A5 or A6 is set.

	Case 3


	SCell addition by HO command is based on SCC conditions.


	eNB needs to detect best cell in F1. eNB needs to detect whether UE is out of coverage of SCell. eNB needs to know the SCC situation. eNB needs to know the SCC situation when eNB receives measurement report from PCC.
	F1: event A3 or A5 or A6 is set

F2: event A1, A2 and A6 is set. event A3 or A5 may be set.




2.3. Comparison
Table 1 shows the comparison between current agreed reporting and additional measurement result.
Table 2 Comparison between current agreed reporting and additional measurement result

	
	current agreed reporting
	additional measurement result

	SCell addition by HO command
	If SCell addition by HO command is based on PCell condition, SCell can be configured in HO command. (1-1, 2-1-1, 2-2-1)

If SCell addition by HO command is based on SCC condition, SCell is sometimes not configured in HO command (all cases except 1-1, 2-1-1, 2-2-1)
	Yes. SCell is added based on SCC Condition.

	Number of measurement report
	No changed. (all cases)
	Number of measurement report is potentially decreased. 

	Size of measurement report
	No changed. (all cases)
	Could be bigger as it depends on the number of CCs being reported.

	Reliability
	If both measurement report from each SCC and measurement report from PCC are reported within a satisfied reliable time period, the cells measured results from each SCC is reliable to be considered as the SCell candidates.

Otherwise, the cells measured results from each SCC is less reliable.
	If additional measurement result does not satisfy TTT, it is less reliable. However, this should depend on Operator choice (i.e. the allowable percentage achievement of TTT).


SCell addition by HO command
SCell addition by HO command is based on PCell condition

· Source eNB does not need to know the best cell in each SCC. Therefore SCell can be added by HO command. (Case 1-1, 2-1-1, 2-2-1)

SCell addition by HO command is based on SCC condition

· In case 1-2, source eNB can guess the SCC condition, therefore SCell can be added by HO command.

· In case 2-1-2, case 2-2-2, case 2-3, case 2-4, case 2-5, case 2-6 and case 3
Event A1 and A2 are used to detect whether UE is out of coverage of SCell or not. But this information is not used for mobility management since eNB cannot guess the SCC condition correctly from this information.

· event A6 is set to SCC

· If neighbour cells are higher than SCell, measurement report is triggered by event A6 in SCC. However, upon the order of neighbour cells changed (i.e. best cell from SCC is different), eNB will not be able to realize the current SCC condition since measurement report is not triggered. Thus, to have a reliable time period to rely on the measurement report triggered by event A6 as shown in Figure 2.3-1 is necessary. Therefore, SCell is not added by HO command when the reliable time period is not satisfied. Figure 2.3-2 shows such example, at first, UE performs carrier aggregation using cell 1 of SCC and PCC. UE moves toward to eNB_B. event A6 triggers cell 2 and cell 3 of SCC. At this moment, measurement report indicates that Cell_2 is higher than Cell_3. However, even if Cell_3 is higher than Cell_2, no measurement report is triggered. Therefore, eNB does not know the SCC condition’s change

· When eNB receives measurement report from PCell, eNB cannot understand the SCC condition correctly if eNB does not receive measurement report from SCC triggered by event A6. 
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Figure 2.3‑1 Explanation of reliable time
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Figure 2.3‑2 eNB does not notice the SCC condition’s change
· event A3 or A5 is set to SCC
· When neighbour cells from the same SCC (i.e. F2) are higher than SCell, measurement report due to event A3 or A5 will not be triggered. Thus, eNB cannot guess the SCC condition. Therefore, SCell is not added by HO command. 
· Upon the order of neighbour cells which are already triggered and reported, has changed (i.e. best cell from SCC is different), eNB will not be able to realize the current SCC condition since measurement report is not triggered by event A3 or A5. Thus, to have a reliable time period to rely on the measurement report triggered is necessary. Therefore, SCell is not added by HO command when the reliable time period is not satisfied.
From the above analysis, by introducing additional measurement result has the demerit in term of the message size for measurement report. However, with RAN2 has already agreed to support SCell addition by HO command, it is necessity to support additional measurement result.
3. Conclusion

Proposal 1: RAN2 should support additional measurement result.
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