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1.
Introduction

Work Item for New Carrier Type for LTE was approved in RAN#57 and the WID was revised in RAN#58[1]. According to WID [1], in a first phase, New Carrier Type (NCT) aggregated with a legacy LTE carrier is to be specified.
In RAN1#66bis, following working assumption was agreed during the Rel-11 CA enhancement WI:
· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

· Uplink enhancements are not precluded. 

Based on the working assumption, current NCT study focus on downlink enhancements but uplink enhancements are also important for NCT.
In this contribution, we discuss uplink aspect for first phase of NCT WI, i.e. NCT aggregated with a legacy LTE carrier.
2.
Discussion on uplink aspect for carrier aggregated NCT
 In first phase of NCT WI, NCT is assumed to be aggregated with legacy LTE carrier and NCT cannot be utilized by standalone operation. This means that NCT can only be deployed as SCell and the legacy carrier aggregated with NCT is deployed as PCell. Therefore, PUCCH of UEs using NCT is transmitted on UL CC linked with legacy carrier and PUCCH cannot be transmitted on UL CC linked with NCT.
 Especially in HetNet and different carrier-frequency deployment, i.e. CA deployment scenario #4, this issue would be significant problem. Figure 1 shows an example of HetNet NCT deployment. In Fig.1, macro cell utilizes F1 as legacy carrier (PCell) and small cells (or RRH) utilize F2 as NCT (SCell). Multiple small cells share the same macro cell as PCell. Mobility is performed based on macro cell (PCell) and small cells can improve spectral efficiency using NCT with reduced legacy control signals and common reference signals.
 However, since NCT can only be utilized as SCell, PUCCH of all small cells are transmitted on one PCell. Therefore, uplink of macro cell will be loaded. As a result, uplink throughput of macro UE which is located in only macro coverage will degrade. In addition to this, uplink throughput of legacy (Rel-8-11) UE will also degrade, because legacy UEs cannot utilize NCT and its linked UL CC even if the legacy UEs are located in small cell (NCT) coverage. Furthermore, larger transmit power for PUCCH will be required to transmit toward macro cell.
 In other deployment scenarios, if the number of aggregated CC of NCT is increased, similar problem will arise.

 This issue is also mentioned in further CA enhancement WID [2]. However, for CA using legacy carrier, PCell can be selected by UE-specific manner. Therefore, this issue can be solved by using different CCs as PCell for different UEs. For example, some UEs (macro UEs) use F1 as PCell, other UEs (small cell UEs) use F2 as PCell. On the other hand, since NCT (F2) cannot be deployed as PCell, this issue would be significant problem especially for carrier aggregated NCT. Therefore, uplink enhancement is required for carrier aggregated NCT.
 In order to solve this issue, PUCCH on SCell can be considered. In Rel-10/11, PUCCH transmission is restricted on PCell in order to keep single carrier transmission and simplify the specification to support asymmetric (many-to-one) DL-UL CC configuration, etc. Details for PUCCH on SCell are FFS. However, if the simultaneous transmission of multiple PUCCHs on different CCs is not allowed, most of the current PUCCH transmission schemes can be reused for PUCCH on SCell and standardization impact can be minimized.
 Furthermore, in Rel-10/11, there is basic assumption that PCell may have better DL/UL quality and/or lower pathloss than SCell. However, as mentioned above, since NCT cannot be utilized as PCell, SCell using NCT may have better DL/UL quality and/or lower pathloss than PCell especially in HetNet deployment as shown in Fig. 1.
 Based on these considerations, the benefits of PUCCH on SCell are:
· PCell uplink can be offloaded.

· Uplink spectral efficiency of legacy carrier aggregated with NCT can be improved.
· Uplink throughput of legacy UE can be improved.

· PUCCH received quality can be improved, if UL CC linked with NCT has better link quality than UL CC linked with legacy carrier.

· Transmit power for PUCCH can be reduced, if NCT has lower pathloss than legacy carrier, e.g. in HetNet scenario (CA deployment scenario#4) using NCT (when small cells use NCT)
Taking above consideration into account, we propose that:
Proposal: PUCCH on SCell should be considered for NCT aggregated with a legacy LTE carrier.
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Figure 1 HetNet deployment for NCT (CA deployment scenario #4)
3.
Conclusions
In this contribution, we provide consideration of uplink aspect for NCT aggregated with a legacy LTE carrier. Based on the consideration we propose that:

Proposal: PUCCH on SCell should be considered for NCT aggregated with a legacy LTE carrier.
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