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1 Introduction

In order to make the NAICS feature more useful, we think the eNB should be allowed to configure the UE with NAICS assistance information on all configured serving component carriers, even if this is beyond UE’s capability. 
2 Network configuring NAICS on all serving component carriers
2.1 Frequent CA activation/deactivation in practice

We have seen CA being activated for around 35-50% of the time for CA configured UEs in some real commercial CA networks. In addition, we found that in some cases CA activation and deactivation can happen frequently, even without mobility. This is mainly due to many small file downloading underlying the user applications today, e.g., web browsing, email. The reasons for frequent CA activation/deactivation is below. 
· It is advantageous to activate CA in the very beginning of a file download in order to build up the TCP congestion window size fast, even though the file size may be small. TCP congestion window is clocked by the number of ACKs. In addition, in the beginning of a TCP session, the TCP is typically in slow start mode which means the congestion window size doubles every TCP round trip time (RTT). Hence, if CA is activated early in a file download, the TCP Congestion window grows much faster than the case where CA is activated late or not activated.  
· It saves significant UE power to deactivate CA when a file download is over, even though this may cause frequent downlink MAC command transmissions.  
Due to the above reasons, frequent CA activation/deactivation can happen under some practical scenarios. 
Observation 1: Frequent CA activation/deactivation can happen in practical scenarios.

2.2   Impact to NAICS configuration

Regarding to NACIS configurations, there were two opinions in RAN2#90 meeting, which are shown below. 

Option 1: the eNB only configures the NAICS for a subset of the activated component carriers (CC) based on UE’s NAICS capability. 
Option 2: the eNB always configures the NAICS for all configured component carriers (CC) regardless of UE’s NAICS capability. 

With frequent CA activation and deactivation, Option 1 can result in noticeable signaling overhead. Figure 1 shows an example under 5 downlink CA configuration. In this example, five (5) CCs are configured and different subsets of the CCs are activated and deactivated frequently over time. We compare the two options in Table 1. 
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Figure 1: Five (5) CCs are configured and a subset of the CCs are activated and deactivated frequently over time. The horizontal line is time. The green bars are the activation and/or deactivation commands. 
Table 1: Comparison of NAICS configuration Option 1 vs. Option 2

	
	Signaling overhead
	Network complexity

	Option 1: the eNB only configures the NAICS for a subset of the activated component carriers (CC) based on UE’s NAICS capability.
	Every time a CC is activated (or is deactivated with some remaining SCells), the network check the UE’s capability, and then send NAICS information of the updated activated CC set, to the UE.
	Every time a CC is activated (or is deactivated with some remaining SCells), the network derives which CCs to send the NAICS information based on the UE’s capability.

	Option 2: the eNB always configures the NAICS for all configured component carriers (CC) regardless of UE’s NAICS capability.
	Network sends NAICS information only upon CA configuration, but not CA activation or deactivation.
	Network does not need to check NAICS capability when sending NAICS information.


Based on the comparison in Table 1, we think Option 1 can cause noticeable signaling overhead when the CA activation and deactivation is frequent. For Option 1, with up to 32 CCs in the beyond-5CA (B5C), the signaling overhead and the complexity for eNB to check UE’s NAICS capability will increase. 
Hence, we propose the following clarifications.
Proposal 1: we propose to define the UE behaviour below in 36.331.

If UE is configured with NAICS and the total aggregated carrier bandwidth exceeds the indicated UE capabilities in terms of the maximum number of CCs and the aggregated BW across these CCs, where the NAICS processing is supported: the UE shall follow the behaviour below
a) UE shall consider the configuration is valid and shall not reject the configuration or do RRC connection reestablishment.

b) It is up to the UE’s implementation to select one or multiple activated component carriers to perform NAICS to match the UE’s capability report. 
c) When the active CC set has changed, the UE shall continue to use the latest NAICS configuration provided for the new active CCs during the RRC connection. 
3 Conclusion 

RAN2 is kindly requested to discuss the observations and proposals in this paper.

Observation 1: Frequent CA activation/deactivation can happen in practical scenarios.

Proposal 1: we propose to define the UE behaviour below in 36.331.

If UE is configured with NAICS and the total aggregated carrier bandwidth exceeds the indicated UE capabilities in terms of the maximum number of CCs and the aggregated BW across these CCs, where the NAICS processing is supported: the UE shall follow the behaviour below
a) UE shall consider the configuration is valid and shall not reject the configuration or do RRC connection reestablishment.

b) It is up to the UE’s implementation to select one or multiple activated component carriers to perform NAICS to match the UE’s capability report. 
c) When the active CC set has changed, the UE shall continue to use the latest NAICS configuration.
