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1   Introduction
In RAN#75 meeting, a new WID on enhancing CA utilization was approved. One of the objectives of this work item is to investigate and develop enhancements to: 

· Reduced Scell configuration and activation signaling overhead

· Consider optimizations related to UE mobility and carrier switching in licensed and unlicensed deployment using LAA and configurations of multiple Scells.
Besides, it is noted that:

The focus of the enhancements is especially on small cell deployment scenarios and when practical Carrier Aggregation (CA) support is extended beyond 5 carriers (up to 32 carriers)...
In this document, we would like to discuss how to reduce the SCell activation signalling overhead in small cell deployments with CA support extended beyond 5 carriers, i.e. how to reduce the size of activation/deactivation MAC CE in 32 carriers scenarios. 
2   Discussion
In current specification, the SCell is activated and deactivated using MAC CE which is shown below.



[image: image1.emf]Oct 1 C

6

C

7

C

5

C

4

C

3

C

2

C

1

R


Figure 2-3 Activation/Deactivation MAC CE
In the CA operation with up to 32 carriers, the activation/deactivation MAC CE would be 4 octets long. In current LTE, the activation/deactivation MAC CE of 4 octets is defined as follows [2]: 
With dense small cell deployments as described in the new WID, the coverage of UE’s SCells will be small. As the UE moves, the quality of the UE’s SCells may change more quickly. Thus the UE’s SCells will be activated/deactivated very frequently and the 4-octet MAC CE will be frequently sent to the UE which significantly increases the signalling overhead, especially for high speed train, the signalling is frequent.
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Figure 2-1 Carrier activation/deactivation for High Speed train
From Figure 2-1, it can be seen that if the high speed trains moves from SCell1 to SCell5, the SCells are individually activated from SCell 1 to SCell 5. Conversely, the SCell is deactivated from SCell 1 to SCell 5. 

In order to reduce the signalling overhead, it could be considered to reduce the frequency of the MAC CE being sent. However, infrequent activation/deactivation MAC CE cannot dynamically match the UE’s traffic volume or the SCell’s radio condition. This could lead to more UE power consumption on PDCCH monitoring on some activated SCells which should be deactivated e.g. due to bad radio conditions, or SCell load imbalance if some SCells are not activated quickly when traffic volume arrives. Thus it is not preferred to reduce the transmission frequency of the activation/deactivation MAC CE. 
An alternative is to reduce the size of the activation/deactivation MAC CE by e.g. group based activation/deactivation. In the group based activation/deactivation, the SCells can be configured into groups, e.g. by an RRC message, and each group is configured with a group ID. Then the activation/deactivation MAC CE could just indicate the group ID to be activated/deactivated. When the UE receives the MAC CE to activate/deactivate one or more groups, it will activate/deactivate all the SCells belonging to the group(s). How to do the grouping could depend on the eNB’s implementation, e.g. based on the cell deployment, location, measurements and so on.
The group based activation/deactivation MAC CE could be defined as following:
Option 1: Bitmap of group IDs. 
For example, if there are 8 groups, we could define a one-octet bitmap to indicating the activation/deactivation status of the 8 groups, as show in Figure 1. This is similar to the current design of activation/deactivation MAC CE, with group ID replacing cell index. If there are less than 8 groups, we could add reserved bit in it. 
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Figure 1 Activation/Deactivation MAC control element for CC group

Option 2: Explicitly indicating group IDs and the status of the groups. 
For example, one group can be indicated in the MAC CE, as shown in Figure 2. The Ind field indicates activation or deactivation and the Group ID field indicates the group ID to be activated or deactivated
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Figure 2 MAC CE design option 2
With the above options, the size of the group based activation/deactivation MAC CE can be kept as small as one octet. Thus in the CA operation with frequent SCell activation/deactivation, the signaling overhead of the MAC CE could be kept relatively low. 
Proposal: Group based activation/deactivation can be considered in order to reduce the signaling overhead of SCell activation/deactivation. 
3   Conclusion
In this document, we have discussed how to reduce the signalling overhead of SCell activation/deactivation and prefer to reduce the size of activation/deactivation MAC CE. We have the following proposal: 
Proposal: Group based activation/deactivation can be considered to reduce the signaling overhead of SCell activation/deactivation. 
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