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1. Introduction

In 3GPP RAN1 Session #73, there are a lot of discussions on the throughput gain to support standalone NCT.  However, due to large specification efforts and backward compatibility issue, companies can’t achieve consensus to support standalone NCT in Release 12 and further performance evaluation will be continued in 3GPP RAN1 Session #74.  There is also discussion on the working item NCT in 3GPP RAN Plenary Session #60 and RAN Plenary concludes that discussion of NCT continues and the decision will be made in 3GPP RAN1 Session #74 or 3GPP RAN Plenary Session #61.
Due to limited time for Release 12 works, decision has to be made in this RAN1 meeting.  This document provides our views on standalone NCT and decision options.


2. Discussion
According to the discussion in small cell enhancements, many Tdocs show large throughput gain with the support of small cell DTX and 3GPP RAN1 also concludes in Session #73 that the throughput gain from small cell DTX mainly comes from the reduced inter-cell interference due to CRS and common control channels.  Though Release 11 feICIC supports CRS interference cancellation to mitigate the inter-cell interference, the residual interference power after CRS interference cancellation grows larger when SINR decreases.  It is especially true in dense small cell deployments due to the diversified interference environment.  Table 1 shows mean signal strength of small cells within a cluster (small cell index 1~10 in the table) and mean interference level from other small cell clusters (others in the table) when there are 10 small cells within a cluster and each macrocell has one small cell cluster.  According to the table, many small cells share similar signal strength and CRS interference cancellation may not be able to provide large gain in this environment.  Therefore, from our views, NCT is beneficial to small cell deployments due to 80% reduction of CRS transmission.
Table 1.  Mean signal strength and interference level from small cells
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1 -72.14 dBm

2 -77.88 dBm

3 -82.11 dBm

4 -86.15 dBm

5 -90.55 dBm

6 -95.51 dBm

7 -100.60 dBm

8 -105.66 dBm

9 -110.96 dBm

10 -117.70 dBm

Others -84.18dBm


For small cells, both NS-NCT and S-NCT are beneficial because NS-NCT can also be utilized to serve UEs with dual connectivity capability.  For macrocells, only S-NCT can be deployed.  However, different from small cells, NCT deployment in macrocells may introduce backward compatibility issue.  The deployment of macrocells applying NCT can only provide very limited benefits, e.g. minimized inter-cell interference due to CRS, with big risk of coverage loss to legacy UEs.  From our views, the motivation is not strong enough to spend a lot of efforts to specify S-NCT with the system gain which highly depends on the ratio of UEs supporting it.  In addition, it’s difficult to complete whole specification works for S-NCT in the remaining time of Release 12.  Therefore, putting S-NCT on hold and completing NS-NCT works in Release 12 is a more reasonable option.
Nevertheless, supporting only NS-NCT in Release 12 may also introduce multiple carrier modes and thus complicate the system if S-NCT is supported in later release.  Furthermore, Release 12 UEs without dual connectivity capability can’t be served by small cells applying NS-NCT if dual connectivity is an optional feature in Release 12.  Therefore, another option is to postpone whole NCT works to Release 13.  With sufficient time, benefits of DMRS-based transmission and ways to smoothly migrate CRS-based transmission to DMRS-based transmission can be further discussed.


3. Conclusion
Based on above discussion, the following observation and proposal can be concluded.
Observation: NCT is beneficial to small cell deployments.
Proposal: Decide between the following two options:
· Option #1: Support only NS-NCT in Release 12
· Option #2: Postpone whole NCT works to Release 13 and further discuss both the benefits for macrocells and ways for smooth migration if there are benefits
