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Introduction 

This document is a text proposal for 36.814 [1] on Heterogeneous networks (HetNets) that captures conclusions of the contributions [2]

 REF _Ref250729520 \r \h 
[3]

 REF _Ref250729539 \r \h 
[4]

 REF _Ref250729550 \r \h 
[5], presented during RAN1 59bis meeting and decisions on cross-carrier scheduling made since RA1#58.
2

Text Proposal
========== Start of text proposal ================== 
5

Support of wider bandwidth

Editor's note: This section will capture means to support wider bandwidth as part of the evolution of E-UTRA
Carrier aggregation, where two or more component carriers are aggregated, is supported by 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 component carriers 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 component carriers.

-
An LTE Rel-8 terminal can receive and transmit on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.
-
It shall be possible to configure all component carriers 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 component carriers is not precluded

[ Skipped text ] 
5.2 DL control signalling
The design principles for downlink control signalling of control region size, uplink and downlink resource assignments, and downlink HARQ ACK/NACK indication are described below.

-  Independent control region size is applied for each component carrier. On any carrier with a control region, Rel-8 design (modulation, coding, mapping to resource elements) for PCFICH is reused.

-  For signalling of resource assignments for downlink (PDSCH) and uplink (PUSCH) transmission, following mechanisms are supported,
-  PDCCH on a component carrier assigns PDSCH resources on the same component carrier and PUSCH resources on a single linked UL component carrier. Rel-8 PDCCH structure (same coding, same CCE-based resource mapping) and DCI formats are used on each component carrier.
-  PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers using the carrier indicator field, where Rel-8 DCI formats are extended with 1 – 3 bit carrier indicator field, and Rel-8 PDCCH structure (same coding, same CCE-based resource mapping) is reused. The main motivation for this operation is described in section 9A.1.
where the presence of carrier indicator field is semi-statically configured. 
-
For signalling of downlink HARQ ACK/NACK indication, following principles are applied.
-
PHICH physical transmission aspects from Rel-8 (orthogonal code design, modulation, scrambling sequence, mapping to resource elements) are reused.
-
PHICH is transmitted only on the downlink component carrier that was used to transmit the UL grant

-
At least in case that the number of downlink component carriers are more than or equal to that of uplink component carriers and no carrier indicator field is used, the Rel-8 PHICH resource mapping rule is reused.   
[Skipped sections] 
9A


Heterogeneous Networks

Heterogeneous networks refer to a deployment of macros, picos/relays/RRHs, and femtos (CSGs) eNBs. The interference characteristics in a heterogeneous network are significantly different than the interference characteristics in a homogenous deployment.

9A.1

Carrier aggregation

Carrier aggregation operation can be used to cope with the interference scenarios seen in heterogeneous networks. eNBs of different power and/or access classes can be configured  with different carrier frequencies. This technique effectively mitigates dominant interference, but it also limits the peak rate of Rel 8/9 UEs to the peak rate of the corresponding carrier. 

Carrier aggregation capable UEs can be scheduled on all the component carriers as long as the corresponding DL control channels can reach the UE. Rel. 8/9 interference mitigation techniques only address the data, and not the DL control channel region. Cross carrier scheduling as described in section 5.2 provides a degree of interference management for the DL control enables carrier aggregation capable UEs to be assigned data resources on all the component carriers, even in scenarios where the DL control channel is not reliable on some of the component carriers. 

Cross carrier scheduling is illustrated in Figure 10.1 for the case where DL control information for all the component carriers is transmitted on DL component carrier 2. In this scenario, DL component carrier 2 is the carrier with low interference and, hence, with increased capability of reaching the UE. 
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Figure 10.1: Illustration of cross channel assignment from component carrier 2 for carrier aggregation capable UEs.

9A.2

Co-channel

When carrier co-channel deployment is utilized, the following scenarios could create significant interference issues and cause service outage:

· Femto (CSG) interfering with macro eNBs

· Femto (CSG) interfering with other femto (CSG)

In addition to the service outage caused by CSG cells due to restricted access, co-channel deployment can create DL/UL imbalance in case of open access and large difference in transmit power across network nodes. The following scenario falls in that category:

· Macro interfering with Picos/Relays/RRHs 

Techniques allowing for coverage footprint increase of low power nodes are considered beneficial to maximize the capacity gains associated with the deployment of low power nodes. However, the benefits of such techniques need to be further evaluated against the potential increase in interference.

Rel 8/9 interference management techniques only address data channels (PDSCH and PUSCH). These mechanisms would need to be extended to enable interference management for the DL control channels and hence, to avoid service outage caused by unreliable control. In addition, the adequacy and granularity of Rel 8/9 interference management techniques for data channels themselves need to be further studied. Similarly, adequacy of Rel-8 RRM measurements for the detection, measurement and reporting of weak cells that could be good candidates to become serving cell needs to be further investigated.  

========== End of text proposal ===================
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