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1 Introduction 
According to the WID for the NCT for LTE, as updated in [1] in RAN#58, as part of the first phase of this WI RAN1 is to evaluate the benefits achievable from the standalone NCT (S-NCT) over those achieved from legacy LTE and from the carrier aggregated NCT (or non-standalone NCT, NS-NCT), and to identify the scenarios for the S-NCT. If justified by the evaluation, RAN1 would proceed in a second phase to “specify necessary means to allow standalone and macro-assisted operation on the NCT”.
This evaluation has proceeded in the last two RAN1 meetings, RAN1#72bis and RAN1#73. 
In RAN1#72bis, a variety of benefits of S-NCT were cited by various companies, and some reasons against S-NCT were cited by other companies. These are summarised in the Annex. 

In RAN1#73, the following conclusions were reached:

· 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

2 Introduction 

Thus further study is still required before a final conclusion can be reached as to whether it is justified to specify the S-NCT in addition to the NS-NCT.

However, it is not clear that this would necessarily be good use of time in RAN1. 
As noted in [2], some general benefits were identified in RAN1in the Rel-11 timeframe which were the original motivation for the NCT (irrespective of whether it is standalone or non-standalone). These general benefits were recognised to be: 

1. Spectral efficiency

2. Energy saving

3. Improved interference coordination in HetNet

We can make the following observations: 
Observation 1: All the general benefits of NCT are maximised if NCT can be deployed in as many scenarios as possible.

Observation 2: The benefits of improved spectral efficiency and improved ICIC in HetNet are maximised if NCT can be used for as many UEs as possible. 

From the benefits of S-NCT cited in RAN1#72bis (see [2] for detailed analysis), it is clear that if the above three general benefits of NCT are worthwhile, then both S-NCT and NS-NCT should be standardised in Rel-12. 

On the other hand, it has been extensively noted that the NCT is not backward compatible, i.e. it does not support legacy UEs. This non-backward-compatibility is true for both NS-NCT and S-NCT. 

Therefore, if the lack of legacy UE support on NCT is considered to outweigh the benefits of NCT, then neither S-NCT nor NS-NCT should be standardised in Rel-12.  In this case, further consideration could be given in a later release to the characteristics that should be supported when/if the major step of breaking backward compatibility is eventually taken. 

3 Conclusion

In the light of the observations and conclusions reached so far in RAN1, and the difficult nature of the discussions so far, we believe it is worthwhile for RAN Plenary to consider terminating the evaluation phase of the NCT WI at RAN#60, rather than continuing to take further time in RAN1 during the next quarter. 

We propose that RAN#60 decides between the following two courses of action:

1. Conclude now, in the light of observations 1 and 2 above, and of the three general benefits that originally motivated the NCT work, that both S-NCT and NS-NCT will be standardised in Rel-12, so that RAN1 can proceed with its work more efficiently. 

or

2. Conclude now to put on hold the whole NCT WI, i.e. both S-NCT and NS-NCT, at least until after the completion of the Small Cell Enhancement Study Items which are studying some related topics such as small cell DTX, and then to reevaluate the contents of the WI.  
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5 Annex: Summary of benefits and drawbacks cited by various companies in relation to S-NCT in RAN1#72bis

In RAN1#72bis, the following benefits were cited for Standalone NCT (S-NCT) compared to Non-Standalone NCT (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

On the other hand, the following reasons were 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

· eNB dormancy

· If S-NCT is used to replace both BCT and NS-NCT, no support for legacy UEs



























































































































































































































































































� BCT: Backward-compatible Carrier Type (i.e. legacy carrier)


� This is achieved from reduced overheads especially from reduced CRS to a single port with 5 ms periodicity.


� This is achieved via eNB DTX in subframes without CRS and/or introducing active/dormant state


� The removal of legacy PDCCH channels allows interference coordination techniques like frequency-domain ICIC to be employed on the entire subframe thereby removing the limitations of ABS.





