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1. Introduction
In RAN#58[1] meeting, the WID for new carrier type (NCT) in Rel-12 was updated. The objective of the work item is the following:
In a first phase specify the New Carrier Type being aggregated with a legacy LTE carrier. 

· Specify necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the New Carrier Type.

· Evaluate the benefits achievable from the standalone New Carrier Type over those achieved from legacy LTE and from the carrier aggregated New Carrier Type 

· Identify the scenarios for the standalone New Carrier Type

Note that the work will proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item.
Feature part: Minimizing legacy control signalling and common reference signals reduces the interference and overhead level at low-to-medium loads, allowing for higher end-user throughput and improving system spectral efficiency. This seems especially appealing at the cell edge of homogeneous deployments, in a cell range expansion zone of heterogeneous deployments and for the enhanced local area access in the deployment scenario of low-power nodes with/without coverage of an existing macro-node layer. 

In this contribution, we consider whether legacy control channels (PDCCH/PHICH/PCFICH) and/or their possible enhancements can be configured to new carrier type in Rel-12. 
2. Discussion 

2.1 Motivation

As described in the WID [1], for non-standalone or standalone, synchronized or unsynchronized new carrier types, the necessity of the existence of legacy control channels, e.g. PDCCH/PHICH/PCFICH, should be discussed. Especially for ePDCCH agreed to be transmitted on new carrier types in RAN1 #69 meeting[2], whether legacy control channels or their enhancements are able to be configured on new carrier type, also needs to be justified. 

Observation: The configuration of legacy control channels and their enhancements should be discussed for new carrier type in Rel-12. 
2.2 Legacy control channel
In contribution [3], we proposed that PSS/SSS/CRS (include the new one-port RS defined for unsynchronized new carriers) could be configured to be not present for synchronized new carriers, and UE would acquire time-frequency synchronization and tracking from the assoicated backward compatible legacy carrier. Similarly, PBCH/SIB/Paging could also be delivered on the legacy carrier. For legacy control channels, we will consider whether they are capable of being configured for new carrier type in the following section. 
2.2.1 PDCCH/ePDCCH

In RAN1#66bis meeting, based on considerations from CA Enhancement new carrier type, CoMP and DL MIMO,  ePDCCH was agreed to be introduced in Rel-11 for increased control channel capacity, frequency-domain ICIC,  improved spatial reuse of control channel resource and support beamforming and/or diversity. ePDCCH is able to operate on new carrier type and in MBSFN subframes and coexist on the same carrier as legacy UEs. Its desirable characteristics include ability to be scheduled frequency-selectively and mitigate inter-cell interference.
As we know, the demodulation of legacy control channel depends on cell-specific reference signal (CRS), which is desirable to be eliminated or sparse in Rel-12 NCT. The CRS signals are mapped to the whole system bandwidth, and thus interference co-ordination is unapplicable for HetNet deployment scenarios. Therefore, it is preferred to use ePDCCH instead of legacy PDCCH for all data transmission on the non-standalone or standalone NCT. 
Proposal1: It is preferred to use ePDCCH instead of legacy PDCCH for all data transmission on the non-standalone or standalone NCT in Rel-12. 
However in several contributions[5][6], ePDCCH couldnot be transmitted in certain subframes, e.g. PMCH subframe and the TDD special subframe with configurations 0 and 5 for normal CP or 0, 4 and 7 for extended CP. 
In RAN1#70bis ePDCCH discussion, higher layer signalling is provided to indicate the subframes for / not for ePDCCH monitoring, and if a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for ePDCCH, the UE monitors USS on PDCCH not ePDCCH in that subframe. As a result, legacy PDCCH might need to be configured for non-ePDCCH subframe and/or non-ePDCCH monitoring subframes, which conflicts with the purpose described in the WID[1]. 
Therefore, it is necessary to consider the configuration of legacy control channel on new carrier type. In our opinion, cross-carrier/subframe scheduling or downlink TTI-bundling can be considered for such subframes. 
Option1: cross-carrier scheduling

In Rel-10 CA enhancement, cross-carrier scheduling was supported. It is also applicable to new carrier type lack of control channels, which is exploited as a kind of resource carrier. In this case, the PDCCH/ePDCCH channel in backward compatible carrier is cross-carrier scheduling the PDSCH/PUSCH transmission on new carrier type. 
Option2: cross-subframe scheduling

For the certain subframes without ePDCCH on new carrier, cross-subframe scheduling is also a solution to solve the problem. However, this might impact HARQ-ACK timing, and consequently needs to design new timing mechanism. 
Option3: Downlink TTI-bundling

In Rel-8, TTI bundling was used for uplink coverage enhancement. Here, TTI bundling can also be used for downlink transmission on new carrier, especially applicable for slow time-varying channel scenario such as hotspot area with large amount of data transmission. This scheme will have great overhead reduction of control channel, but probably needs to introduce new ACK/NACK feedback design and throughput influence. 
Proposal2: For non-ePDCCH subframe and non-ePDCCH monitoring subframes, cross-carrier/subframe scheduling or downlink TTI-bundling can be considered. 
2.2.2 PHICH/ePHICH

From capacity and ACK/NACK mapping point of view, Rel-8 PHICH isn’t applicable for meeting the requirements in Rel-11/12, especially in CoMP and ePDCCH scenarios. In the above section, we analyzed that ePDCCH would be exploited for Rel-12 NCT. Hence, it is necessary to discuss whether ePHICH should be designed along with ePDCCH for Rel-12 NCT. 
In contribution [7], when UE is configured to receive UL grants for PUSCH on ePDCCH on the NCT, ACK/NACK signalling for UL HARQ can be transmitted on PHICH of the corresponding compatible carrier or ePHICH, or indicated from the NDI field of ePDCCH on new carriers. 

In our opinion, both ePHICH and the NDI field of ePDCCH are acceptable for UL HARQ A/N signalling. In consideration of capacity and overhead, ePHICH is preferred for new carriers with low implementation complexity. 

 Proposal3: PHICH is not necessary to transmit on new carrier, and ePHICH is preferred for substitution. 

2.2.3 PCFICH/ePCFICH

In RAN1#69 meeting, the agreements on transmission mode (TM) for new carrier type were achieved as follows:

· TMs 1- 8 are not supported on the NCT

· Any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT

In Rel-11 CoMP scenario, TM10 with DCI format 2D was introduced for PDSCH transmission. TM10 inherits all the features of TM9 and improves interference measurement, so we propose to support TM10 associated with DCI format 1A and 2D rather than modifications to TM9 on new carrier type [8]. Since the PQI field of DCI format 2D is able to implicitly indicate which OFDM symbol the PDSCH starts from, it is unnecessary to transmit PCFICH or ePCFICH on new carrier, and thus reduce control channel overhead. 
Proposal 4: If TM10 with DCI format 2D is supported on NCT, neither PCFICH or ePCFICH is necessary for transmission on NCT.
3. Conclusion
This contribution considered the configuration of legacy control channels (PDCCH/PHICH/PCFICH) and their possible enhancements on new carrier type in Rel-12, and gave the following observation and suggestions. 
Observation: The configuration of legacy control channels and their enhancements should be discussed for new carrier type in Rel-12. 

Proposal1: It is preferred to use ePDCCH instead of legacy PDCCH for all data transmission on the non-standalone or standalone NCT in Rel-12. 

Proposal2: For non-ePDCCH subframe and non-ePDCCH monitoring subframes, cross-carrier/subframe scheduling or downlink TTI-bundling can be considered. 

Proposal3: PHICH is not necessary to transmit on new carrier, and ePHICH is preferred for substitution. 

Proposal 4: If TM10 with DCI format 2D is supported on NCT, neither PCFICH or ePCFICH is necessary for transmission on NCT.

4. Reference
[1]
RP-122028 WID - New Carrier Type - Core Part r3, Barcelona, Spain, RAN Meeting #58, Dec. 4 - 7, 2012
[2] Final_Report RAN WG1#69_v100, Prague, Czech Republic, May 21-25, 2012
[3] R1-124805, “Discussion on design of synchronized new carriers”, New Postcom, TSG RAN1#71 meeting 
[4] Chairman’s Notes RAN1#66bis, Zhuhai, China, 10th – 14th October 2011
[5] R1-125347, “NCT and band filling”, AT&T, TSG RAN1#71 meeting
[6] R1-125157, “Overview of non-standalone NCT design”,
Huawei, HiSilicon, TSG RAN1#71 meeting

[7] R1-124832, “Issues for Non-standalone New Carrier Type”, ZTE, TSG RAN1#71 meeting
[8] R1-130183, “Discussion on transmission modes and DCI formats on NCT”, New Postcom, TSG RAN1#72 meeting







































































































































































































































PAGE  
1

