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Decision/action requested

Discussion and decision on the proposal for observation of CA.
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3
Background
Carrier aggregation has been introduced in the RAN specifications, see TS 36.300 [1]. When multiple carriers are available, it is possible to deploy several cells with similar coverage area, each at a different carrier than the other, as illustrated by Figure 1 and 2. Each carrier is referred to as a component carrier.
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In Carrier Aggregation (CA), two or more Component Carriers (CCs) are aggregated in order to support wider transmission bandwidths. A UE may simultaneously receive or transmit on one or multiple CCs depending on its capabilities. A 3GPP Rel-10 UE with reception and/or transmission capabilities for CA can simultaneously receive and/or transmit on multiple CCs corresponding to multiple serving cells. CA is supported for both contiguous and non-contiguous CCs.

It is possible to configure a UE to aggregate a different number of CCs originating from the same eNB and of possibly different bandwidths in the UL and the DL.

The number of DL CCs that can be configured depends on the DL aggregation capability of the UE. The number of UL CCs that can be configured depends on the UL aggregation capability of the UE. CCs originating from the same eNB need not to provide the same coverage.

Figure 3 illustrates the user plane in 3GPP LTE.
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Figure 3. User plane protocol stack in LTE.

With carrier aggregation, the data at PDCP level may be scheduled over the PCell and/or one or more SCell(s). In RAN specifications, UEs are no longer considered associated to a cell, but to a PCell, and carrier aggregation capable UEs can receive/transmit data over the PCell and one or more SCells.

However, some cells are assigned a carrier that is not present in any of the carrier combinations supported by UEs, or some UE requirement may mean that a particular carrier can be assigned as PCell but not SCell and vice versa.
4
Discussion

Due to Carrier Aggregation, data at the PDCP level is not necessarily associated to data transmission via only one cell. For observation purposes, the performance measurements associated to UEs configured with Carrier Aggregation should be related to the PCells of the UEs.  This is in line with the RAN treatment of PCells and SCells, where a UE is always considered to have a PCell, while some CA capable UEs may have allocated resources at one or more SCells.

Proposal 1: Performance measurements associated to  UEs are always registered with the PCells of those UEs.

This will have an impact on the performance measurement specification, TS 32.425, and contribution S5-122852 [2] proposes necessary changes to implement it.

Note that it is not a viable alternative to aggregate all statistics on node level to meet the changes from introducing CA in the network. There can be cells that cannot be configured as SCells, therefore it is important to be able to observe cells specifically.

When observing Carrier Aggregation by using performance measurements, it is of interest to understand to what extent Carrier Aggregation is used. This varies over UEs and over time. Furthermore, it can also be important to have a detailed resolution in the observation so that it is possible to observe the frequency of CA capable UEs, UEs configured with CA, UEs activated with CA, and UEs scheduled over one or more SCell. The SCell usage can also be different in downlink and uplink. This illustrates to what extent the performance measurements of a PCell can be understood based on to what extent the PCell also have used resources in other cells via Carrier Aggregation.
Proposal 2: Performance measurements shall include observations to indicate usage of Carrier Aggregation with uplink/downlink and capability/configuration/activation/scheduling resolution.
All these measurements can be made per number of SCells as further proposed in S5-122853 [3].
Carrier Aggregation also may mean that some cells will mainly be assigned as SCells to UEs. Consequently, the PDCP and IP level performance measurements, as well as number of active UEs will indicate very little usage of the cell. It is therefore a need to indicate to what extent a cell is used for other tasks than serving UEs with the cell as PCell. This is similar to how Relay Node traffic is excluded from the PRB usage measurements. If there is one or more RNs served in a cell, for that cell the eNB performs PRB usage measurements separately for all traffic (including transmissions to/from RNs and UEs directly connected to the eNB) and for RN traffic.
Therefore, we propose to change the PRB usage measurements in a similar manner, with a separate measurement for SCell traffic. Thereby it is possible to observe SCell traffic usage of a cell and better understand the IP and PDCP level measurements.

Proposal 3: PRB usage measurements should be modified to also include a measurement representing SCell PRB usage.

For a more detailed proposal of PRB usage measurements including representation of SCell PRB usage, see S5-122853 [3].
5
Conclusion
We propose SA5 to agree to the following proposals:
Proposal 1: Performance measurements associated to  UEs are always registered with the PCells of those UEs.
Proposal 2: Performance measurements should include observations to indicate usage of Carrier Aggregation with uplink/downlink and capability/configuration/activation/scheduling resolution.
Proposal 3: PRB usage measurements should be modified to also include a measurement representing SCell PRB usage.
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Figure 1. A Radio Base Station with several cells occupying roughly the same area.





Figure 2. A Radio Base Station with several cells configured as different component carriers of a UE. One CC is the Primary cell (PCell), and two are Secondary cells (SCell)s.
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