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Discussion/Decision
1 Introduction

In RAN2 #67bis preliminary discussion on carrier activation/deactivation has been done. Many companies consider the scenario where CCs can be activated and deactivated frequently. The main arguement was UE power saving. However, frequent activating/deactivating CCs have some implications for the measurement related UE procedures.
The contribution discuss how activating/deactivating CCs could impact the current specification. 
2 Discussion
REL-8 RSRP measurement
In 36.133, the measurement period for RSRP is defined as 200 msec. This seems to indicate that the initial measurement result for a certain CC is available 200 msec after the activation. If so, activated CCs does not have valid RSRP measurement during the first 200 msec since the activation. 
RSRP measurement result is required in 3 cases. 

· For pathloss calculation for PUCCH/PUSCH transmission
· For radio link monitoring 

· For mobility event evaluation
The implication of CC activation for each case will be analyzed further next section.

Pathloss calculation
If there is no valid RSRP measurement result for an activated CC, UE can not estimate the required uplink transmission power for ACK/NACK, CQI, SRS and PUSCH. Upto REL-8, RSRP measurement result is always available for the connected UE since the UE hae already measured the serving cell before transit to the connecte d mode. In carrier aggregation, this is not true any more. The straightforward solution would be that ENB does not use the activated CC until the valid RSRP measurement result is belived to be available in UE. 
Observation 1

ENB may not be able to use the activated CC until the vaild RSRP measurement result is available. The period  that ENB can not make use of the recently activated CC could be as long as 200 msec.
Radio link monitoring
If there is no valid RSRP measurement, Qout/Qin evaluation is not possible. It means that at least for the initial 200 msec the activated CC can not be considered in the radio link monitoring. If a CC is frequently activated/deactivated, the CC can not be involved in RRC connection re-establishment decision making procedure. 
Observation 2.
The activated CC may not be considred in RRC connection re-establishment decision during the initial 200 msec. 

Mobility event evaluation
Companies have proposed to treat the measurement on the currently activated CC’s frequency as intra-frequency measurement. Then activating/deactivating a CC may result in the concerned frequency switching from intra-frequency measurement to inter-frequency measurement or vice versa.
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Fig. 1
In the example in figure 1, measurements configured on f1/f2 become intra-frequency measurement/inter-frequency measurement depending on the CC activation/deactivation. 
Observation 3. 
CC activtion/deactivation may cause a certain measurement to be swithced from inter frequency measurement to intra frequency measurement or vice versa. 
Example
To see how short term activation/deactivation impacts UE behaviour, an simple example is shown below in the figure 2.
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Fig 2.
CC2 is not usable during the initial 200 msec after activation. CC2 is not considered in the RLF decision during the peroid when not activated or the initial 200 msec after activation but is considered in the RLF decision during the period when activated. Measurement configured on F2 is inter-frequency measurement when CC2 is not activated. Measurement configured on F2 is intra-frequency measurement when CC2 is activated.
From above, one can note that activation/deactivation with the interval smaller than 200 msec is not useful at all. Also actiavation/deactivation introduce seemingly unnecessary dynamicity to RLF decision making process and mobility measurement. To overcome above problems, one can consider to introduce a rule for RSRP measurement on the CC configured but not activated. One simple solution is to specify UE to regularly measure CCs configured but not activated. However if we go for this way, there seems no difference between the approach based on short term activation/deactivation and the approach based on long term activation/deactivation combined with DRX scheme.   
 Figure 3 shows the long term activation/deactivation approach combined with DRX.
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Fig 3.

If DRX is applied to the non-special cell, measurement on the non-special cell is performed regularly according to the already existing well defined meausrement rule. In this approach, a CC is activated/deactivaed in the long term, the unnecessary dymamicity w.r.t RLF decision/mobility measurement is minimized. In terms of power saving, there seems not much difference between two approaches considering that RSRP measurement should be performed regularly on the non-active but configured CCs in the approach 1.  
Observation 4.
To overcome the drawbacks of short term activation/deactivation approach, special rule(s) need to be introduced. 

Observation 5.
If the short term activation/deactivation approach is amended with the special rule, there seems no significant difference between short term activation/deactivation approach and long term activation/deactivaiton approach in terms of UE power saving. 

3 Conclusion
To make ‘short term activation’ approach work properly, RSRP should be measured regularly on the CCs not activated but configured. If the regular meausrement is applied, power saving gain of ‘short term activation’ approach is not better than that of ‘long term activation + DRX’ approach.

Having said that, we don’t see any reason to go for ‘short term activation’ approach. There seems very little motivations for following proposals if the short term activation approach is not used.

· To have separate procedure for carrier activation/deactivation

· When we have discussed two approaches (configuration is activation vs. separate activation procedure is used for carrier activation), the main arguement for the second approach is that it is better in UE power saving point of view.

· As discussed in the paper, there is not much difference between long term activation and short term activation in terms of power saving. Then a simpler one with less standard impact i.e. logn term activation would be the way we should go for. 

· For long term activation approach there is no significant gain in defining separate activation procedure..
· To have L1 signaling for carrier activation/deactivation
· Even if it is decided to have separate activation procedure, there seems not much gain from L1 signaling based activation/deactivation provided that short term activation is not useful.

It is proposed to discuss the issue and make a stage 2 decision on 
· Whether to have separate activation procuedure or not

If RAN2 decides to have a seprate activation procedure, the details e.g. L1 based activation signal or MAC/RRC based, should be discussed further.
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