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1. Introduction
In the last few RAN1 meetings, the justifications on support of Standalone NCT (S-NCT) have been intensively discussed and some conclusions were made from RAN1#72b[1] and RAN1#73[2] as:
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
and the gains for S-NCT over Non-Standalone NCT (NS-NCT) and Backward Compatible CT (BCT) are 
· In scenarios where CA is relevant, the gains of S-NCT compared to NS-NCT depend on the proportion of CA-capable UEs and are large when the proportion of non-CA-capable UEs is not small

· Note that, although it is not directly part of the above comparison, some companies have shown that BCT has similar gain over NS-NCT in such scenarios
· In the absence of legacy UEs, the gains of S-NCT compared to BCT show a large spread between different companies 
· Study further.
In this contribution, we provide our further considerations on NS-NCT and S-NCT based on current observation, especially from operator’s point of view.

2. Discussion on S-NCT
Various considerations have been provided by companies, and it is concluded that introducing S-NCT has its own advantages and disadvantages. In RAN1#72b, the main pros and cons of S-NCT comparing to NS-NCT have also been discussed in details as:
· Benefits cited for S-NCT compared to NS-NCT:
· Throughput increase and load balancing in the presence of non-CA-capable UEs
· S-NCT can be PCell
· can support PUCCH offloading (but could be provided without S-NCT)
· S-NCT can provide the benefits of NCT (increased spectral efficiency (less than NS-NCT when compared with BCT), improved het net support, energy saving) in additional scenarios compared to NS-NCT, e.g.:
· non-ideal backhaul to the site hosting the BCT
· single carrier co-channel het net
· new frequency bands
· legacy carrier coverage holes (if legacy UE support is not required)
· S-NCT may be able to provide greater energy saving than NS-NCT (if legacy UE support is not required)
· Can avoid CA by using a single carrier of larger BW
· Can support MBMS for IDLE UEs
· Reasons cited against S-NCT
· Additional specification effort beyond what is needed for NS-NCT:
· DM-RS based PBCH (or TDM legacy and new subframes to enable existing PBCH to be reused)
· CSS on EPDCCH (but may be useful even without S-NCT)
· Mobility support for IDLE mode
· RLM
· Possibly EPHICH
· Benefits could be provided by other means, e.g. 
· macro-assisted NS-NCT
· details FFS (E///: macro-assisted NS-NCT may need S-NCT)
· eNB dormancy
· details FFS
· If S-NCT is used to replace both BCT and NS-NCT, no support for legacy UEs
Additionally, from operator’s view, the following aspects (not including all) need to be emphasized for designing NCT besides the above considerations: 
· Small cell scenarios

NCT can be mainly considered for small cell application due to that more benefits of NCT, e.g., interference coordination and energy saving, can be exploited in small cell scenarios. Furthermore, considering the practical timeline for LTE deployment that Macro only will be continued for some periods, some later LTE release, e.g., support of NCT, can be applicable on the timing of small cell deployment. Additionally, Macro cell mainly supplies basic service for UEs of various LTE releases, and BCT (Backward compatibility Carrier Type) could be used as the default carrier for Macro cell.
· Non-ideal backhaul based

As to backhaul, different operators may have different backhaul infrastructure basis, and requirement of ideal backhaul conditions everywhere between Macro cells and small cells is very challenging.  Construction of ideal backhaul is a great investment for operators nowadays, and therefore non-ideal backhaul ought to be highly taken into account when introducing NCT. 
Based on the above concerns, our further views on the comparison of S-NCT, NS-NCT and BCT are provided in the following scenarios [3] (in the following we define “A carrier + B carrier” means A (B) carrier operates in Macro cell (Small cell) ):

SCE Scenario 1: with non-ideal backhaul from small cells to macro
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In this scenario, firstly since Macro cell and small cell use co-channel carrier, BCT+NS-NCT is not applicable for the reason that CA cannot be applied on the same carrier. Additionally, non-ideal backhaul will greatly limit the application of NS-NCT in small cell. 
BCT+S-NCT may be applicable in this scenario. S-NCT for small cell can somehow supply load balancing from BCT, and exploit the general benefits of NCT compared to BCT+BCT case. 
SCE scenario 2a: with non-ideal backhaul from small cells to macro
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In this scenario, macro coverage exists, but non-ideal backhaul presents great challenges for NS-NCT. BCT+S-NCT can be the better choice. In this case, non-CA capable R12 UE can enjoy service from small cell, the benefits of NCT (special efficiency and energy efficiency) can be obtained and R12 UE’s data can be offloaded from Macro to Small cell. 
SCE scenario 3: indoor without Macro coverage
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In this scenario, NS-NCT is still not a possible alternative without Macro cell coverage. If applying S-NCT only, the legacy UEs will still not be served even if applying S-NCT can supply better performance than BCT. Therefore BCT seems to be a better choice for such scenario.
Macro only scenario:
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In this scenario, if only one carrier is available, neither NS-NCT nor S-NCT is the proper choice, since macro cell should at least supply basic service for legacy UE and BCT should be the default carrier for Macro cell.
From the above analysis, the application of NS-NCT in the above scenarios is limited since it requires ideal backhaul, within the macro coverage, and non-co-channel deployment for small cells. As to the application of S-NCT, it seems much more extensive, e.g., practical scenarios with non-ideal backhaul and even Macro coverage hole.
On the other hand, compared to NS-NCT, more standardization efforts are needed for S-NCT, e.g., support of reception of system information, paging, and CSS, etc. In that sense, explicit performance benefit needs to be identified for S-NCT over NS-NCT and BCT. Through investigations, it was observed that the gains of S-NCT compared to NS-NCT depended on the proportion of CA-capable UEs. Also, the gain of S-NCT over BCT was much diversified, and the latter one was more beneficial in terms of load balancing and coverage hole avoidance. 
Therefore we have the following observations:
Observation 1: Compared to NS-NCT, S-NCT is applicable and beneficial for more scenarios, e.g., small cell scenarios and non-ideal backhaul based, which are important cases in practical LTE deployment. 
Observation 2: Further justification of S-NCT over NS-NCT and BCT in terms of performance benefit with practical conditions is needed.

3. Conclusions
In this contribution, we provide our further considerations on NS-NCT and S-NCT, and have the following observations:
Observation 1: Compared to NS-NCT, S-NCT is applicable and beneficial for more scenarios, e.g., small cell scenarios and non-ideal backhaul based, which are important cases in practical LTE deployment. 

Observation 2: Further justification of S-NCT over NS-NCT and BCT in terms of performance benefit with practical conditions is needed.
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