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1. Introduction
The WI phase on New Carrier Type was agreed in RAN#57. In the WID, the following statements are described:

[image: image1]
However, the design target, i.e. motivations, of this WI is still missing. We believe that such an input from operators is very useful to finalize the NCT discussions in Rel-11. In this document, we share our views on the motivations of first phase NCT discussion.
2. Views on possible motivations for NCT
In this section, we show our views on the following motivations for NCT that was identified in Rel-11 discussions:

· (1) Energy efficiency [1]
· Introduction of lower-power-consumption state for eNB --- tied to the removal of CRS
· (2) Flexible spectrum usage [1]
· Efficient usage of assigned spectrum that RB size is not neither 1.4, 3, 5, 10, 15 nor 20 MHz, while legacy UE access is maintained.
· (3) Interference management for HetNet [1]
· Avoid inter-cell interference from adjacent cells, e.g. CRS and/or common channels
· (4) Machine type communications

· To limit the number of accessible RBs for low-cost MTC UEs
· SI is still ongoing
· (5) Overhead reduction 

· by eliminating PSS/SSS/CRS/PBCH etc.
2.1. Energy efficiency
Energy efficiency is one of the most important aspects of operations. In general, techniques that can potentially reduce energy consumption should be considered positively to reduce OPEX. As for macro eNBs, it is not so easy to completely turn them off because the macro coverage should be kept for the service continuity. Therefore, low power consumption mode in lower traffic load situation is desirable. 
On the other hand, CRS still remains in NCT even though its density is reduced. In addition, NCT ought to accompany legacy carrier type (LCT) according to the Rel-11 agreement. These mean that CRS is anyway transmitted by the eNB to some extent, and this may prevent the possibility of power saving. We are not so sure whether the current agreements can really realize sufficient energy saving. Moreover, “dormant mode” is also proposed in [2] as a different approach, thus the potential should be studied equally in order to make the best decision. In summary, we believe that we should check that the current agreements are really useful for the real life deployment. If not, we can should revisit the Rel-11 agreements.
Observation:

· If the current NCT design cannot achieve sufficient energy saving we have expected, RAN1 should revisit the agreements in Rel-11.
2.2. Flexible spectrum usage
For operators, the efficient use of available spectrum is one of the most important issues. A technique, which can fully utilize the spectrum allowing legacy UE access, is highly desired. However, it is not clear at this moment which kind of functionality is necessary to realize flexible spectrum usage. For example, CRS reduction would not be a mandatory feature for this purpose. Furthermore, it is not clear for us whether this motivation is still kept in mind in RAN1, and the solution for flexible spectrum usage will be introduced in the final NCT design. RAN1 should discuss the requirement first, and clarify which kind of features is necessary before going to the detailed design of NCT.
Observation:

· Study further which kind of NCT features are required for the flexible spectrum usage.
2.3. Interference management for HetNet

In HetNet discussions, the existence of CRS impact on the performance in case of large CRE bias. Removal of CRS will help the performance improvement, but the critical issue will be remained, i.e. NCT is applicable to SCell only, and PCell still suffer from CRS. Therefore, the benefit for HetNet would be limited, and the network has to rely on the CRS canceller implemented by UE. Therefore, it is suspicious that the motivation for HetNet is still important according to Rel-11 agreement, and hence RAN1 should confirm that HetNet can really be the scope of NCT in Rel-12.
Observation:

· Only SCells can enjoy no CRS interference by NCT. PCell still suffer from CRS interference when large CRE bias is applied. 
· Discuss more whether interference management for HetNet can still be the motivation of NCT in Rel-12
2.4. Machine type communications
In the SI phase of low-cost MTC, it was discussed that liming bandwidth may help the UE complexity, resulting in the realization of low cost MTC devices. However, other approaches were also proposed and the best approach is unclear now. Therefore, this motivation should be discussed separately from NCT discussions, and the necessary features can be captured in 2nd phase discussion when the corresponding WI is agreed. 
Observation:

· The introduction of NCT for low-cost MTC UEs can be considered when the corresponding WI is agreed.
2.5. Overhead reduction
Although it is claimed that NCT can reduce the overhead of CRS, this can be justified when DMRS based transmission mode is the comparison. Comparing TM3/4 to TM9 with NCT, the following potential factor for performance degradation is considered. 

· It is commonly understood that the performance of EPDCCH is worth than PDCCH. This means that more resources may be occupied by DCI.
· The performance of medium/high mobility UE may degrade due to less accurate CSI derived from low-density CSI-RS.
· The accuracy of RRM measurement will never be better than LCT.
These aspect should be carefully investigated later. However, it is premature to conclude that “lower overhead is always good”. It is obviously nonsense that we struggle with small overhead reduction if more complexity is imposed on UE implementations. The important aspect is that NCT should aspire much more beneficial consequences that can never be achieved by LCT.
Observation:

· Rather than the marginal overhead reduction, NCT should aspire more important and worthwhile consequences that can never be achieved by LCT.
3. Conclusion
In this document, we shared our views on the motivations of NCT, which had already brought up in Rel-11 discussions. At least for us, it is deemed that the Rel-11 agreements cannot realize the original motivations sufficiently. The reason would be that RAN1 had no SI phase on NCT, and started the discussion without any commitments on the target motivations, scenario and use cases. In addition, we still have so many options for the exact design of NCT, but we are not quite sure at this moment whether such a multiple options are really useful for the real life operations. RAN1 should carefully consider which option is important for the future network deployments, and should narrow down the design targets in Rel-12 before starting second phase discussion in order to avoid the enlargement of the scope and useless specifications.
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4. Annex

5. Summary of the agreements in Rel-11
In this section, we summarize the discussions and agreements in Rel-11 to identify the remaining issues and starting point for Rel-12 NCT. The discussion on Rel-11 was resumed considering the following carrier types defined in Rel-10:

· Extension carrier

· Carrier segment

These two types of NCT are motivated by the following reasons:
· (1) Energy efficiency [1]
· Introduction of lower-power-consumption state for eNB --- tied to the removal of CRS
· (2) Flexible spectrum usage [1]
· Efficient usage of assigned spectrum that RB size is not neither 1.4, 3, 5, 10, 15 nor 20 MHz, while legacy UE access is maintained.
· (3) Interference management for HetNet [1]
· Avoid inter-cell interference from adjacent cells, e.g. CRS and/or common channels
· (4) Machine type communications

· To limit the number of accessible RBs for low-cost MTC UEs
· SI is still ongoing
· (5) Overhead reduction 

· by eliminating PSS/SSS/CRS/PBCH etc.
· (6) Optimization for Small cells
· The discussions on the requirement is ongoing in the RAN Pr reflector.
· NCT related discussions can be started after the scope is clarified.
The agreements in RAN1 for Rel-11 NCT are summarized as follows:
· 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 signaling and/or CRS 
· NCT is always associated with a backward compatible carrier
· at least for the downlink (or for TDD, the downlink subframes on a carrier)
· for FDD, a downlink carrier of the new type may be linked with a legacy uplink carrier
· forTDD, a carrier may contain downlink subframes of the new type and legacy uplink subframes
· Uplink enhancements are not precluded
· No new detection/acquisition signals will be designed for the NCT except possibly new time/frequency configurations of existing signals

· For non-synchronized NCT,
· Working assumption: Rel-8 PSS/SSS sequences are transmitted

· Time-frequency location of PSS/SSS: baseline is as per Rel-8.
· Study further whether there is a benefit in preventing a Rel-8 UE acquiring the PSS/SSS of a carrier of the new type, and if so, how this might be done

· For synchronized NCT,
· No consensus
· CRS is not used for demodulation
· TM1-8 is not supported in NCT
Taking the current agreement into account, the following scenarios are applicable for NCT use cases:
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Figure 1. Case 1: Legacy Carrier Type (LCT) and carrier segment


[image: image3.emf]P

D

C

C

H

PDSCH

PDSCH

LCT

P

D

C

C

H

PDSCH

PDSCH

P

D

C

C

H

PDSCH

PDSCH

P

D

C

C

H

PDSCH

PDSCH

P

D

C

C

H

PDSCH

PDSCH

P

D

C

C

H

PDSCH

PDSCH

NCT

(Extension 

Carrier)

B

a

n

d

 

X


Figure 2. Case 2: LCT and extension carrier with intra-band contiguous CA
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Figure 3. Case 3: LCT and extension carrier with inter-band CA
Open issues for NCT are as follows:

· Support of RRM measurement of NCT by legacy UEs.
· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW of CRS between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)
· The need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 

· Whether or not PSS/SSS are always transmitted in synchronized NCT. 
· Collision between CRS and PSS/SSS.
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.


In a second phase specify enhancements to the New Carrier Type also considering the findings of the small cell related Rel-12 studies (from RAN#60)


Specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type, including


A broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support.


If justified by the small cell related studies, specify necessary means to support a dual dormant / active state, which means DTX like eNB behaviour (with long DTX cycles) and corresponding UE procedures, with or without reduced CRS in the active state.


Verify the suitability of the solutions specified in the first phase for the purposes of standalone New Carrier Type operations and small cells and update the necessary functionalities and signals if necessary.


Specify corresponding UE and eNB core requirements


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.


Note that small cell related enhancements will include also non-NCT related solutions, which will be specified in other WIs.


Note that the split between 1st and 2nd phase should be revisited at RAN#58 wrt aspects of 2nd phase that could potentially be started before RAN#60, e.g., common ePDCCH search space.








4

_1412749119.vsd
テキスト�

PDCCH


PDSCH


PDSCH


LCT


PDCCH


PDSCH


PDSCH


NCT
(Extension Carrier)


�

PDCCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


�

Band X



_1412749142.vsd
テキスト�

PDCCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


LCT


PDSCH


PDSCH


PDSCH


PDSCH


NCT
(Extension Carrier)


Band X


�

PDCCH


PDSCH


�

Band Y


PDCCH


PDSCH


PDCCH


PDSCH


PDCCH


PDSCH



_1412749102.vsd
テキスト�

PDCCH


PDSCH


PDSCH


PDSCH


�

LCT


PDCCH


PDSCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDSCH


PDCCH


PDSCH


PDSCH


PDSCH


NCT
(Carrier Segment)


Band X


CRS


SSS


PSS



