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1 Introduction

At RAN plenary, it was agreed to discuss the scenario of standalone operation. This document discusses the scenario of standalone NCT (new carrier type) scenario.
2 Discussion
Standalone NCT scenario
NCT is not backward compatible to release 8 LTE terminals. For the user experience improvement purpose, if the certain area is out of the coverage of LTE, I think the operator would deploy backward compatible type (BCT) as the priority in order to improve the user experience of legacy UEs until sufficient NCT capable UE market penetration. Then the coverage of BCT would be larger than the coverage of NCT. In the small cell study item, scenario 3 as indoor without macro coverage is discussed. In such deployment, BCT is the first choice to be deployed. If standalone NCT is chosen in scenario 3, the user experience of legacy UEs would be restricted to non-LTE RAT.

Observation:

-
If the ceratin location is out of the LTE coverage, BCT would be first deployment choice until sufficient NCT capable UE market penetration. BCT coverage is wider than NCT.
We further discuss the need of standalone NCT scenario. Our understanding of standalone NCT means the operation of the cell does not rely or assume any other cell. Therefore, the full functionality as the cell (PSS/SSS/CRS/SIBs, paging procedure, random access procedure and dedicated channels etc) is provided by own cell. 
Even NCT is deployed within BCT coverage, backhaul relation needs consideration. Ideal backhaul is not always available. Therefore, if NCT linked to BCT always require ideal backhaul, the deployment with non-ideal backhaul is useful. Standalone NCT could be the solution for such case. But we think it is premature to conclude to say NCT is always linked to BCT via ideal backhaul. 
BCT and NCT are co-channel in ideal backhaul means CoMP scenario 4 like deployment in Release 11. BCT and NCT with non co-channel in ideal backhaul mean CA deployment. On the other hand, if linkage of BCT and NCT is non-ideal backhaul, the restriction on the backhaul linkage is relieved. Then we propose following.
Proposal:

· If BCT and NCT linkage is ideal backhaul (e.g.CoMP scenario 4 for co-channel or CA for different carrier), there is no need to deploy standalone NCT

· If BCT and NCT linkage is non-ideal backhaul, there is a possiblity to deploy standalone NCT cell but the need is less considering BCT coverage should be wider than NCT

Non-ideal backhaul linkage between BCT and NCT is under the discussion of RAN2 small cell study item. For example, dual connectivity could mean partial part of the cell like common part is provided by the macro cell but the dedicated part and/or data part is provided by the small cell. In this case, small cell is rather partial standalone cell. Our assumption is the conclusion of small cell study on architecture aspect would be optimized for small cell but not exclude the deployment of macro and macro combinations. On the other hand, this is not concluded yet. Therefore, we propose following.
Proposal:

-
The decision on necessity of the standalone NCT should wait until the conclusion of small cell study item.

BCT and NCT scenario
LTE release 8 is designed based on the requirement described in TR25.913. The mobility related requirement is described as follow in section 7.3
The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h should be supported with high performance. Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).
For higher speed especially like 350 km/h, CRS based scheme is designed well. In order to support 350 km/h functionally well in 2GHz frequency, two pilots over 0.5ms was discussed and agreed [4] [5] [6]
On the other hand, DMRS based design is more optimized for the lower speed. Through the evaluation from RAN1#55b to RAN1#59b, Rel.9 DMRS design was mainly carried out for 3, 30 and 120 km/h optimization of 2GHz. It is not aiming to be operated like 350km/h deployment. In 3.5GHz operation, the higher speed situation is more difficult.
The small cell study TR36.932 section 6.1.2 describes following.
For indoor UE, only low UE speed (0 – 3 km/h) is targeted. For outdoor, not only low UE speed, but also medium UE speed (up to 30km/h and potentially higher speeds) is targeted. 
In addition, TR36.932 section 8.2 describes following
Mobility across densely deployed small cell nodes, and between macro and small cell on the same frequency layer, should be targeted with good performance for mobile speeds up to 30 km/h. 

Mobility enhancements for higher speeds (e.g. 50-80 km/h) in small cell enhancements, e.g. for offload from vehicular UEs in outdoor small cells, can be studied in succeeding study items. Solutions for excluding very high mobility users should be considered.

We think these target speed fits well based on DMRS based system. The improvement in higher velocity needs to be continued. Therefore, we propose following.
Proposal:

-
Both BCT and NCT need to be enhanced. BCT is all purpose deployemnts and NCT is optimization for the specific case like lower velocity.
-
NCT using DMRS should have the same UE speed target with small cell study. 

3 Conclusion
We discussed NCT deployment scenario and the relation between BCT and NCT. We propose following.
· If BCT and NCT linkage is ideal backhaul (e.g.CoMP scenario 4 for co-channel or CA for different carrier), there is no need to deploy standalone NCT

· If BCT and NCT linkage is non-ideal backhaul, there is a possiblity to deploy standalone NCT cell but the need is less considering BCT coverage should be wider than NCT

· The decision on necessity of the standalone NCT should wait until the conclusion of small cell study item.

· Both BCT and NCT need to be enhanced. BCT is all purpose deployemnts and NCT is optimization for the specific case like lower velocity.

· NCT using DMRS should have the same UE speed target with small cell study. 
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