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1 Introduction 
During email discussion majority companies think UE will only do intra-frequency measurement on one DL CC when it is configured but deactivated. And UL CC will be activated when it is scheduled otherwise it is deactivated. But one thing is not clear that how can one CC start to work properly immediate after it is activated because only long term intra-frequency measurement is valid.
2 Discussion
For the DL CC , it is believed by most company explicit signaling is needed to activate one CC and PDCCH signaling is preferred. One of the reason is because activation/de-activation will be done frequently i.e. in short periodicity. However we think UE will not work properly during the short period immediately after it is activated. And some count measure should be taken.
Physical procedures are described in [1]. These procedures can be mainly grouped into 3 categories:
Category1: procedures directly related to transmitting or receiving packet data. For example transmitting PUSCH and ACK/NACK on PUCCH; receiving PCFICH, PDCCH, PDSCH and ACK/NACK on PHICH
Category2: procedures which help procedures in category 1. For example uplink sounding procedure (DMR), CQI/PMI/RI reporting on PUCCH and transmit antenna selection
Category3: procedures to monitor and maintain radio link. For example cell search, DL radio link monitor, uplink sounding procedure and TA adjustment, random access procedure for initial TA
One CC is working normally means all these physical procedures are running normally and well. If one eNB want to activate one CC , how quickly can one CC start to work normally depend on how “warm” it is i.e. what kind of  physical procedures are running. And the more procedure is running , the more power is consumed. Another point is in order to make a better choice between CCs, the more measurement result eNB know , the better decision eNB can make. So it is also kind of tradeoff between how “warm” one CC is and how better eNB can make the decision.
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Figure 2.3-1

Figure 2.3-1 depicts several L1 functionalities one CC may keep. So for example if the status of one CC is changed from S4 to S1 (to activate one CC according to email discussion) then eNB and UE have to make sure DL/UL synchronization is done and CQI/PMI/RI is also reported. And what eNB can rely on is intra-frequency measurement result. If eNB decide to schedule the CC immediately after it is activated without CQI report by assuming DL synchronization is in for default the radio resource efficiency is low during short time because the measurement activity for intra-frequency measurement report, DL radio link monitoring and CQI report is different from each other.
These measurement activities can be compared in terms of measurement bandwidth, sampling frequency in point B of Figure 2.3-2 (measurement model) and whether L3 filtering is needed.
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Figure 2.3-2
	Measurement  type
	Measured bandwidth
	Sampling periodicity in point “B”
	L3 filtering

	Intra-frequency measurement
	Measurement bandwidth. The default value is 6RBs
	200ms
	Yes. And measurement event is triggered after TTT expires

	Measurement for monitoring DL radio link
	Wide bandwidth
	10ms (non-DRX) or 
max(10 ms, DRX_cycle_length) 
	Yes 

	Measurement for CQI reporting
	Wide bandwidth or sub-band (k)
	Reporting periodicity (2ms~128/160ms)
	No 


Table 2.3-1 [2] 
From the table we can see intra-frequency measurement is kind of long term measurement and it can’t be replace other measurement because they reflect measurement result in different scale of time and frequency bandwidth. Following figure show the difference in time domain:
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Figure 2.3-3
For measurement against Qin/Qout, the downlink radio quality is estimated over the last 200ms against Qout while 100ms against Qin. Assuming N310 is 4 then at least 140ms is needed for UE to make sure that DL radio link is still good. If DRX mode is activated then the period is much longer according to table 7.6.2.2-1 [5].

And for periodical CQI report etc., how quickly eNB can get depend on the configuration of PUCCH. For example the periodicity is 10ms then at least 10ms is needed to get the first CQI report. If more precise CQI report is wanted then more PUCCH resource need be configured for this purpose.

Due to mentioned reason  after one CC is activated (phase1 in Figure 2.3-4) eNB either take these short-term measurement step by step (part b in Figure 2.3-4) or have to take some pessimistic strategy when scheduling this newly activated CC by deducing necessary information from long term intra-frequency measurement but taking the risk that this CC even might not work properly (part a in Figure 2.3-4). Furthermore if the interval between activation is quite short e.g. several few 100ms then this problem become very seriously.
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Figure 2.3-4
So in order to achieve a good balance between power consumption , quick start and better choice of candidate CC, another way is to define multiple sub-state as depicted in Figure 2.3-1. eNB can assign these sub-state to UE via downlink signaling. And the “warmer” the sub-state is the shorter of the phase 1 is in Figure 2.3-4. How to set the sub-sate is kind of RRM and up to eNB. 
Proposal: to introduce 3 sub-states for CC which is configured but deactivated 
3 Conclusion 
One CC can’t work normally after it is activated immediately within few hundred ms due to lack of precise short term measurement result. To balance power consumption , quick start and better choice of candidate CC, it is proposed 3 sub-states for deactivated CC which could be set by eNB. In this way the phase 1 in Figure 2.3-4 can be adjusted in flexible way.
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