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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN2#100 meeting, some agreements related to enhancing the existing SCell activation were reached [1]. 
Agreements:
1	The short period of the CQI reporting resource could be only available upon receiving the SCell activation command. FFS when the UE fall back to longer periodicity.

[bookmark: OLE_LINK15]If a UE receives the SCell activation command it can enable a short period of CQI reporting configuration, which can shorten the scheduling delay, but when the UE falls back to normal periodicity is still a FFS. In RAN2#101bis several companies had submitted papers to discuss this issue, but there was no time for online discussion. In this document, the analysis and comparison of the alternatives of timing are provided. The proposal had been changed, compared to previous document. And we also see a benefit of the combination of direct activation and short CQI reporting, so this point is described in the paper too.
2	Discussion
2.1	Timing Issue
When UE receives the SCell activation command it starts to perform CQI reporting in temporary short period. It can report downlink channel quality fast to enable a much quicker scheduling. After initial scheduling is completed UE can fall back to normal and longer periodicity for saving energy and system resource. Although the timing issue has been discussed in the last meeting there is still a FFS left for further clarification.


Figure 1 illustration of falling back timing 
2.2	Candidate Solutions
List of papers submitted or related to falling back to long CQI report.
R2-1804654: Huawei
R2-1804679: vivo
R2-1804770: Nokia, Nokia Shanghai Bell
R2-1804901: Intel Corporation

In summary, to solve the timing issue, four kinds of solutions have been proposed as below.
Option1: temporary reporting will be disabled upon the first downlink scheduling [2][3].
 If fast channel feedback has been received by eNB it may start to schedule the UE as soon as possible, and once the first downlink scheduling is completed it can fall back to longer CQI reporting configuration, especially when the radio channel doesn’t vary often. However, it may introduce complexity of the software implementation.


Figure 1 switch point by first downlink scheduling
Option2: a timer can be set to maintain a short period of temporary CQI configuration [2][3].
When radio channel fluctuates dramaticly and the quantity of user data is large enough to be transmitted completely for several times, it may benefit form short period of CQI reporting. So a timer can be set in UE side to maintain the fast CQI reporting. When activation command is received the timer starts, and when the timer expires it falls back to longer period CQI reporting. Optionally, if first downlink scheduling indication is received the timer should be stopped.


Figure 2 switch point by timer
Option3: based on an explicit indication, e.g. MAC CE. An new signalling can be considered to indicate the switch point between short and longer period. It depends on eNB to decide when to fall back to normal periodicity considering the quantity of offload data [2].


Figure 3 switch point by dedicated signalling
Option 4: based on a fixed timing. UE continues to use the CQI burst configuration until n+34 [4], or the short CQI resource is not valid on the first avalible UL sub-frame at or after ‘n+34’[5], if the MAC CE activation is received in subframe ‘n’. In this way it is very clear and no extra signalling is needed, but it might continue longer than necessary (causing extra overhead and UL activity).
Both the advantages and disadvantages of the options above are listed in table 1. Option 2 and option 3 can achieve more flexibility of network via the more flexible control on the available time of frequent CQI reporting, and at the same time it will consume more uplink resource or signalling overhead. For option 1 there is no signalling overhead, without resource waste, and the fast CQI reporting gain can only be derived for the first downlink scheduling. For option 4 it is very clear to stop short CQI report at a fixed timing, but it is lack of flexibility from the network’s point of view.
Table 1 Solutions Comparison
	Options
	UL Resource occupation
	Signalling overhead
	Network Flexibility

	Option 1: switch point by first downlink scheduling.
	Little
	None
	Low, and with introducing complexity of the software implementation

	Option 2: switch point by timer
	Flexible
	None
	Medium

	Option 3: switch point by dedicated signalling
	Flexible 
	Medium
	High

	Option 4: based on a fixed timing 
	fixed
	none
	Low



According to the comparison, option 2 provides the moderate performance than others. Hence, we propose:
[bookmark: _GoBack]Proposal 1: a timer can be introduced to ensure the timely release of the CQI reporting resource of short period as a complement .
2.3	short CQI reporting with direct activation
To reduce the SCell activation delay, three solutions have been proposed and agreed, i.e. direct activation, dormant state, short CQI reporting. The combination of direct activation and dormant state has been discussed and agreed, which can configure a SCell into dormant state as soon as it is added, and make the SCell ready to be activated. Following the similar idea, the combination of direct and short CQI reporting can also be considered. It means when a new SCell is added by a RRC signalling message it will be activated, and at the same time a short CQI reporting will also be enabled with a short CQI reporting resource allocation. Based on previous agreement, “the PUCCH format changes to take this into account at n+20 (i.e. after the RRC processing delay)”, the short CQI will be reported from the subframe n+20. Then when to fall back to long CQI reporting can be chosen from the candidates above.
Proposal 2: the configuration combination of short CQI reporting and direct activation can be introduced for further shortened delay of SCell activation.
3	Conclusions
In this document, we analyse and compare several solutions which aim to solving the timing issue of when the UE falls back to long CQI reporting periodicity. Based on these ananlysis, we have the following proposal:
Proposal 1: a timer can be introduced to ensure the timely release of the CQI reporting resource of short period as a complement.
For the combination of short CQI reporting and direct activation, we propose:
Proposal 2: the configuration combination of short CQI reporting and direct activation can be introduced for further shortened delay of SCell activation.
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