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1. Introduction
The current specification defines layer-2 measurements without distinguishing the User-plane architectures of the UE [1]. If the eNB is implemented as specified, the layer-2 measurements for DC (Dual Connectivity) UE are not correct. In this contribution, we analyze the errors caused by the DC UEs and provide two potential solutions for correcting the layer-2 measurement errors caused by the DC UE.
2. Discussion
2.1. Errors on layer-2 measurements caused by DC
Table 1: List of layer 2 measurements
	Layer 2 measurements (including protocol layers)

	(1) PRB usage (MAC)
	(1.1) Total PRB usage (MAC)

	
	(1.2) PRB usage per traffic class (MAC)

	(2) Received Random Access Preambles (MAC)

	(3) Number of active UEs
	(3.1) Number of Active UEs in the DL per QCI (MAC, RLC, PDCP)

	
	(3.2) Number of Active UEs in the UL per QCI (MAC)

	(4) Packet Delay
	(4.1) Packet Delay in the DL per QCI (MAC, RLC, PDCP)

	(5) Data Loss
	(5.1) Packet Discard Rate in the DL per QCI (MAC, RLC, PDCP)

	
	(5.2) Packet Uu Loss Rate in the DL per QCI (MAC, RLC, PDCP)

	
	(5.3) Packet Loss Rate in the UL per QCI (PDCP)

	(6) Scheduled IP Throughput
	(6.1) Scheduled IP Throughput in DL (MAC, RLC, PDCP)

	
	(6.2) Scheduled IP Throughput in UL (MAC, RLC, PDCP)

	(7) Scheduled IP Throughput for MDT
	(7.1) Scheduled IP Throughput for MDT in DL (MAC, RLC, PDCP)

	
	(7.2) Scheduled IP Throughput for MDT in UL (MAC, RLC, PDCP)

	(8) Data Volume
	(8.1) Data volume in DL (PDCP)

	
	(8.2) Data volume in UL (PDCP)


As MCG bearer and SCG bearer have independent protocol stacks, the current layer-2 measurements are expected to be reused. However some clarifications might be needed to sum up the measurement results from both the MeNB and the SeNB, for the per-UE measurement of “Scheduled IP Throughput for MDT” [3].

Observation 1: The current definitions of layer-2 measurements can be reused for MCG bearer and SCG bearer.

For split bearer, the PDCP layer is located at the MeNB, and the SeNB has no PDCP entity for the split bearer but has RLC and MAC entity for the data transmission of the split bearer. Then the measurements involving the PDCP entity are expected to be impacted [2] [3] [4]. For example, the definition of “Packet Delay in the DL per QCI” from 36.314 [1] is given as follows:
	Definition
	Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per QCI.

Detailed Definition:
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explanations can be found in the table 4.1.4.1-1 below.


“per QCI” means the measurement is calculated for all UEs and all DRBs with the same QCI at the eNB. While the SeNB calculates “Packet Delay in the DL per QCI”, the SeNB is not able to get the timing “for arrival of packets” of a split bearer, because “the reference point is PDCP upper SAP” at MeNB for the split bearer. The same problem occurs also while the MeNB performs the measurement of “Packet Delay in the DL per QCI”, as the MeNB does not know the timing of “successful reception” of a split bearer packet while “the reference point is MAC lower SAP” at SeNB. 
Observation 2: The split bearer has impacts on the following layer-2 measurements:
· Number of active UEs

· Packet Delay

· Data Loss

· Scheduled IP Throughput

· Scheduled IP Throughput for MDT

· Data Volume
2.2. Solutions for correcting the layer-2 measurement errors
According to the Observations given above, we can have the followings options to correct the layer-2 measurement errors:

· Option 1: exclude MCG/SCG/split bearer from all layer-2 measurements in Rel-12.

· Option 2: exclude split bearer from the layer-2 measurements which are impacted in Rel-12.

· Option 3: Find solutions for the layer-2 measurements which are impacted by DC UE. 
As the definition and use case of each layer-2 measurement is different, to collect the layer-2 measurements for the split bearer as Option 3, we need to look into the details of every solution of each layer-2 measurement. Some proposed solutions can be found in company contributions [2] [3] [4]. To agree on solutions for collecting layer-2 measurement of DC UE would cost lots of time on comparing the benefits and drawbacks amongst different solutions. Considering the limited time left for Rel-12 DC, it is more realistic to choose Option 1 or 2.
Proposal: To choose one of the following options to correct the layer-2 measurement errors:
· Option 1: exclude MCG/SCG/split bearer from all layer-2 measurements in Rel-12.

· Option 2: exclude split bearer from the layer-2 measurements which are impacted in Rel-12.

Corresponding CR for Option 1 can be found in [5]. And the CR for Option 2 can be found in [6].
3. Conclusion

According to the analysis given above, we think that RAN2 needs to correct the layer-2 measurement errors caused by DC UE in Rel-12. If companies see a need to inform SA5 of Option 1 or Option 2, RAN2 can send a LS to SA5. Here we have the following observations and proposal:
Observation 1: The current definitions of layer-2 measurements can be reused for MCG bearer and SCG bearer.

Observation 2: The split bearer has impacts on the following layer-2 measurements:

· Number of active UEs

· Packet Delay

· Data Loss

· Scheduled IP Throughput

· Scheduled IP Throughput for MDT

· Data Volume
Proposal: To choose one of the following options to correct the layer-2 measurement errors:

· Option 1: exclude MCG/SCG/split bearer from all layer-2 measurements in Rel-12.

· Option 2: exclude split bearer from the layer-2 measurements which are impacted in Rel-12.
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