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1. Introduction
In RAN1#72bis, the introduction of stand-alone NCT (S-NCT) was discussed, and the following observation was made for further RAN1 discussions:

[image: image1]
In this contribution, we share our updated views on the necessity of S-NCT in Rel-12.
2. Analyses of S-NCT
2.1. Load balancing
In RAN1#72bis, an WF was proposed, and the necessity of load balancing is claimed. This concept is very important for operators, i.e. good load balancing helps more efficient frequency resource utilization. However, it should be kept in mind that BCT (Backward-compatible Carrier Type) is always available instead. Therefore, load balancing cannot be a metric to justify the necessity of S-NCT, i.e. benefit over BCT should be investigated.
Observation:

· Load balancing itself cannot justify the necessity of S-NCT because BCT is always available. RAN1 discussion should be focused on the benefits of S-NCT over BCT.
2.2. CA capability vs NCT capability
It is true that the increase of CA combination is one of the most difficult issues in RAN4. This leads to implementation complexity to support the CA capability for certain bands. On the other hand, NCT also requires for UEs to support non-mandatory features, such as:
· new RRM measurement
· support of DMRS based TM
· DMRS based MIB/SIB reception
· new CSS reception
· USS reception by EPDCCH
In our view, we cannot say that the complexity to NCT is not easier than CA. Furthermore, CA capability is more important than NCT capability since the system will work with BCT while CA is a . 

Observation:

· Comparison between CA complexity and NCT complexity is meaningless. BCT is always available instead of S-NCT.
2.3. Energy Saving

Another claimed benefit of S-NCT is energy saving. Efficient energy saving is of course preferable for operators in order to reduce the operation cost, if no drawback exists. Therefore, we can rephrase the question as “Which is more important, blocking of legacy or energy saving?”, since S-NCT accompanies a huge drawback. It should be kept in mind that PHY based approach is not the only solution for energy saving while no other solution than BCT is available for supporting legacy UEs. In this sense, S-NCT cannot be applicable for macro eNBs until legacy UEs completely fade out from the network. It may be claimed that S-NCT is applicable for new frequency bands, but a new frequency band for an operator doesn’t always mean a new frequency band for the global markets (i.e. this frequency band may already be used in other regions). In this situation, legacy UEs supporting this frequency band may be available, and hence backward compatibility would be an important factor. Adding new band class is not easy in terms of UE complexity and RAN4 efforts.
On the other hand, S-NCT can also be applicable for small cells under the macro coverage. Because the service for legacy UEs can be provided by macro eNBs, application of NCT for small cells would not be a serious problem. In this case, more energy saving for small cells might be achievable. However NS-NCT would be more attractive for this scenario because more overhead reduction would be expected by eliminating MIB/SIB in small cell layers thanks to macro assistance. Thus it would be difficult to justify the necessity of S-NCT for small cell scenarios as well.
Observation:

· Energy saving is expected for macro eNB. However, this wouldn’t be a valid scenario because backward compatibility is the most important aspect for macro eNBs to provide a sufficient coverage for all UEs.
· For small cell scenarios, S-NCT cannot be justified because NS-NCT is more attractive. 
2.4. Improvement of spectral efficiency

As discussed in RAN1#72bis, it is agreed that S-NCT supports the following functionalities:

For the purpose of S-NCT evaluation, it is assumed that at least the following are supported on S-NCT:

· reception of MIB info and system info

· paging

· initial access (including RAR)

· CSS

This means that the common signals are still transmitted by S-NCT, and hence it cannot be expected to reduce the overhead drastically, except CRS. Again, the drawback of S-NCT (i.e. blocking of legacy UEs) are not negligible. While the performance benefit should be shown by simulation works, remarkable gain is necessary to justify the benefit of S-NCT.
Observation:

· Considering the spec impact and the drawback of S-NCT (blocking of legacy UEs), small amount of gain cannot justly the benefit of S-NCT.
3. Consideration and Conclusion
In this contribution, we shared our views on the necessity of S-NCT in Rel-12. Given the analyses in this contribution, we cannot see the strong benefits to support S-NCT over BCT taking into account the energy saving, improvement of spectral efficiency and spec impacts. Introduction of non-backward compatible technologies is a very big decision for operators, and this tool should not be used for the negligible motivations. We therefore propose the following:
· S-NCT is not supported in Rel-12.
Next steps for RAN1#73:


Discuss further the above pros and cons 


Consider some scenarios where the greatest benefits of S-NCT are claimed, and in those scenarios assess the benefits of S-NCT w.r.t. BCT, and w.r.t. BCT+NS-NCT when applicable:


SCE scenario 1 with non-ideal backhaul from small cells to macro


(co-channel, so NS-NCT is not applicable)


SCE scenario 2a with non-ideal backhaul from small cells to macro


(macro coverage exists, but non-ideal backhaul presents challenges for NS-NCT)


SCE scenario 3


(macro-coverage non-existent so NS-NCT is not applicable)


Macro-only scenario


single carrier (NS-NCT not applicable)


dual carrier CA


Include consideration of:


load balancing


relative complexity for UEs to support CA vs NCT


proportion of non-CA-capable UEs


proportion of NCT-capable UEs


handling of non-NCT-capable UEs


Note: NS-NCT requires Rel-10 CA. 


Companies are invited to check the views in � HYPERLINK ".\\Docs\\R1-131764.zip" ��R1-131764� when preparing their input to RAN1#73.
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