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Decision/action requested

Compare PDCP level measurements for CA, and decide way forward
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Rationale

Contributions [1] and [2] provide competing measurement proposals for PDCP level measurements for Carrier Aggregation. This contribution analyzes the proposals, and gives a recommendation on a way forward.

Any misunderstanding of [1]  should be attributed to the author of this contribution.
3.2
Examples

3.2.1
Example 1
Assume an eNB with two cells C1 and C1. The cells have roughly the same coverage. The example is based on section TS 32.425, section 4.4.1.1 Average DL cell PDCP SDU bit-rate. 
This is a baseline example is where no CA is used. C2 has a slightly lower throughput, maybe because it is on a higher frequency band.

· CA is not used. 

· C1 has a mean rate of 100Mb/s

· C2 has a mean rate of 90Mb/s.

	
	C1 rate
	C2 rate 
	eNB rate (NSN)

	Ericsson proposal
	100Mb/s
	90Mb/s
	-

	NSN proposal
	100Mb/s
	90Mb/s
	-


Analysis:

1. Both Ericsson and NSN proposals give the same result.

3.2.2
Example 2
Apply the same assumption as is Example 1, first paragraph.
In this example CA is used. C2 has a slightly lower total throughput, maybe because it is on a higher frequency band. C2 helps C1 users with CA; C1 can act as a PCell with C2 as SCell. The total traffic on C1 is the same as in example 1. The total traffic on C2 is the same as in example 1. 

· CA is used. 

· C1 has a mean of 100Mb/s PCell traffic.

· C2 has a mean of 60Mb/s PCell traffic, plus 30Mb/s SCell traffic for users on C1.

	
	C1 rate
	C2 rate 
	eNB rate (NSN)

	Ericsson proposal
	130Mb/s
	60Mb/s
	-

	NSN proposal


	-
	-
	190Mb/s


Analysis:

1. Ericsson proposal: The operator can observe that users on C1 gets high throughput and users on C2 get lower throughput. The total throughput for the eNB can be calculated by adding the throughput for the two cells.
2. NSN proposal: The measurements only gives the sum of all cells of the eNB. The operator loses sight of the cells, and can not observe anomalies in the operation of CA. Observability is poorer than without CA.
3.2.3
Example 3
Apply the same assumption as is Example 2, and add a third cell C3. Cell C3 has a mean throughput of 50Mb/s. C3 is not used for CA.
· CA is used for  cell C1 and C2, but not for C3.

· C1 has a mean of 100Mb/s PCell traffic.

· C2 has a mean of 60Mb/s PCell traffic, plus 30Mb/s SCell traffic for users on C1.

· C3 has a mean of 50Mb/s traffic, without being involved in CA with C1 or C2.

	
	C1 rate
	C2 rate 
	C3 rate
	eNB rate (NSN)

	Ericsson proposal
	130Mb/s
	60Mb/s
	50Mb/s
	-

	NSN proposal
	-
	-
	-
	240Mb/s


Analysis:

1. Ericsson proposal: The operator can observe that users on C1 gets high throughput and users on C2 and C3 get lower throughput. The total throughput for the eNB can be calculated by adding the throughput for the two cells.

2. NSN proposal: The measurements only gives the sum of all cells of the eNB. The operator loses sight of the cells. This is especially true for C3, which can not be observed independently despite the fact that it does not participate in CA.
3.3
Analysis
Proposal [1] gives lower observability of the user experience to the operator than proposal [2].
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Detailed proposal

Ericsson proposes to agree to contribution [2].

