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1
Introduction
This contribution captures the agreements RAN2 reached on carrier aggregation and relays at meeting RAN2#65bis for LTE-Advanced ‎[1]. For carrier aggregation, the introductory text is based on what has already been captured by RAN1 in 36.814 ‎[2], including some minor editorial clarifications and formatting. Please note that although RAN2 did not yet conclude on whether there should be one HARQ entity per component carrier, 36.814 already captures this aspect as an agreement and is also reflected in the proposed TP below. For relays, the introductory text is also based on what has already already been captured by RAN1 in 36.814 ‎[2], including some minor editorial clarifications and formatting (e.g. donor cell changed to donor eNB) and by stripping text related to non agreed functionalities or types of relays (it is enough for those aspects to be captured in 36.814). New text related to RAN2 agreements is highlighted in yellow below for convenience.
Beginning of Text Proposal
5
Support of wider bandwidth
5.1
General

Carrier Aggregation, where two or more Component Carriers (CCs) are aggregated, is considered for LTE-Advanced in order to support wider transmission bandwidths e.g. up to 100MHz and for spectrum aggregation. A terminal may simultaneously receive or transmit one or multiple CCs depending on its capabilities:

-
An LTE-Advanced terminal with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple CCs.

-
An LTE Rel-8 terminal can receive and transmit on a single CC only, provided that the structure of the CC follows the Rel-8 specifications. In that respect, it shall be possible to configure all CCs to make them LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A CCs is however not precluded.

Carrier aggregation for both contiguous and non-contiguous CCs is supported, with each CC limited to a maximum of 110 Resource Blocks using the LTE Release 8 numerology.

NOTE: 
For contiguous aggregation, the needed frequency spacing between the contiguous CCs will be studied by RAN WG4. This study should include the supported number of RBs per CC and the needed guard bands between and at the edges for a certain aggregation case. If possible, the same solution should be used in the L1 specifications for contiguous and non-contiguous aggregation.

UE can be configured to aggregate a different number of CCs of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of CCs and the bandwidth of each CC in UL and DL will be the same.

NOTE:
RAN WG4 will study the supported combinations of aggregated component carrier and bandwidths.

Carrier aggregation is only supported for CCs originating from the same eNB. It is however FFS whether all CCs need to provide the same coverage area.
5.2
Protocol Architecture

Carrier aggregation does not impact the C-Plane architecture. For the U-Plane, there is one transport block (in absence of spatial multiplexing) and one HARQ entity per CC from a UE perspective. Each transport block is mapped to only one CC where all possible HARQ retransmissions also take place. A UE may be scheduled over multiple component carriers simultaneously.

.. subclauses omitted…
9
Relaying functionality
9.1
General

Relaying is considered for LTE-Advanced as a tool to improve e.g. the coverage of high data rates, group mobility, temporary network deployment, the cell-edge throughput and/or to provide coverage in new areas. The Relay Node (RN) is wirelessly connected to donor eNB via the Un interface, and UEs connect to the RN via the Uu interface. The radio link between the RN and donor eNB (Un) is referred to as inband, as it shares the same frequency band with UEs wishing to access the donor eNB – in which case Rel-8 UEs should then be able to connect to the donor eNB.

With respect to the knowledge in the UE, relays can be classified into:

-
transparent, in which case the UE is not aware of whether or not it communicates with the network via a RN.

-
non-transparent, in which case the UE is aware of whether or not it communicates with the network via a RN.

In LTE-Advanced, a RN is characterised as follows:

-
RN control cells, each of which appears to a UE as a separate cell distinct from the cells of the donor eNB;

-
Each cells shall have its own Physical Cell ID (as defined in LTE Release 8) and RN shall transmit its own synchronization channels, reference symbols…

-
In the context of single-cell operation, the UE shall receive scheduling information and HARQ feedback directly from RN and send its control channels (SR/CQI/ACK) to RN;

-
RN shall appear as a Release 8 eNodeB to Release 8 UEs (i.e. be backwards compatible);

-
To LTE-Advanced UEs, it should be possible for a type 1 relay node to appear differently than Rel-8 eNodeB to allow for further performance enhancement.
9.2
Architecture

9.2.1
Overall Architecture
Editor’s Note: content to be written once RAN3 progresses on e.g. S1 termination point.
9.2.2
Protocol Architecture

On Uu interface between UE and RN, all AS control plane (RRC) and user plane (PDCP, RLC, MAC) protocols are terminated in RN. On Un interface between RN and eNB, the user plane is based on standardised protocols (PDCP, RLC, MAC) but it remains FFS how similar they are to the ones used on Uu. The control plane for Un is also FFS.
9.3
Resource Partitioning
In order to allow inband backhauling of the relay traffic on the Relay-eNodeB link, some resources in the time-frequency space are set aside for this link and cannot be used for the access link on the respective node. General principle for resource partitioning at RN:

-
eNB → RN and RN → UE links are time division multiplexed in a single frequency band;

-
UE → RN and RN → eNB links are time division multiplexed in a single frequency band.
Multiplexing of backhaul links in FDD:
-
eNB → RN transmissions are done in the DL frequency band;
-
RN → eNB transmissions are done in the UL frequency band.
Multiplexing of backhaul links in TDD:
-
eNB → RN transmissions are done in the DL subframes of the eNB and RN ;
-
RN → eNB transmissions are done in the UL subframes of the eNB and RN.
Due to RN transmitter causing interference to its own receiver, simultaneous eNB-to-Relay reception and Relay-to-UE transmissions on the same frequency resource may not be feasible unless sufficient isolation of the outgoing and incoming signals is provided e.g. by means of specific, well separated and well insolated antenna structures. Similarly, at RN it may not be possible to receive UE transmissions simultaneously with the relay transmitting to the eNodeB. 

One possibility to handle the interference problem is to operate RN such that it is not transmitting to terminals when it is supposed to receive data from the donor eNB, i.e. to create “gaps” in the relay-to-UE transmission. These “gaps” during which terminals (including Rel-8 terminals) are not supposed to expect any relay transmission can be created by configuring MBSFN subframes as exemplified in Figure 9.1 below. Relay-to-eNodeB transmissions can be facilitated by not allowing any terminal-to-relay transmissions in some subframes.
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Figure 9.1: Example of relay-to-UE communication using normal subframes (left) 
and eNodeB-to-relay communication using MBSFN subframes (right).

End of Text Proposal
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