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1. Introduction
At RAN4#75 meeting, it has been proposed a relaxation that the measurement requirements defined for deactivated SCell are applied to the 3rd activated SCell and higher order [5]. At RAN4#76, RAN4 discussed the relaxation of 3rd SCell measurement in 4DL/1UL CA WIs but RAN4 did not reach a consensus. As a result, RAN#69 did not approve completion of 4DL/1UL CA WIs. On the other hand, RAN#69 approved new WIs of 5DL/1UL CA [1-4]. RAN4 can start discussing RRM requirements for 5DL/1UL CA from this meeting. This relaxation issue is not only 4DL/1UL CA specific issues but also 5DL CA issues. In order not to repeat the same discussion in 5DL CA WI, in this contribution we discuss the issues considering both 4DL CA and 5DL CA.
2. Discussion

For UE in CA operation, mobility procedures, e.g. HO, RLM, and so on, depend on measurement results of PCell. In other words, measurement results of SCell are not used for the mobility procedure. On the other hand, the measurement results of SCell are used for SCell management procedure. For example, NW can decide whether or not replace a SCell with a neighbor cell(s) on SCC based on the measurement results of SCell. If channel condition of the neighbor cell(s) is better than that of the activated SCell, in terms of user throughput it is better to replace the activated SCell with the neighbor cell. As other example, the NW also can decide whether or not release the SCell based on the measurement results of SCell. If channel condition of the activated SCell becomes lower than some threshold, in terms of the effective use of radio resource it is better to de-configure the activated SCell in order to avoid inefficient resource allocation. 
Observation 1: Mobility procedures, e.g. HO, RLM, depend on measurement results of not SCell but PCell.

Observation 2: Measurement results of SCell are used for SCell management procedure, e.g. SCell change, SCell release.
When multiple SCells are configured, the NW can handle the SCells separately. This means that the NW needs measurement results of each SCell. In addition, if the UE does not report measurement results of each SCells, the NW cannot recognize the condition of each SCells. In order to enable the NW proper SCell management, it is important that the UE reports information of channel condition on each activated SCell right after satisfying measurement event specified in 36.331.
Observation 3: It is important for NW to obtain information about channel condition of each activated SCell for proper SCell management.

At the last RAN4 meeting, RAN4 discussed whether or not measurement results of a SCell can be used for another SCell management. Here we further analyze this aspect. First, we focus on deployment scenarios for CA which was discussed in the last RAN4 meeting [6]. As specified in Annex. J in 36.300, both co-located scenario and non-co-located scenario are considered as CA deployment scenarios. For example, CA scenario #4 is a non-co-located scenario where RRHs are used for small cell. From an operator’s point of view, we would like to note that a RRH for a SCell cannot always co-locate with another RRH for another SCell even if all SCells are deployed at the same area as illustrated in Figure 1. This is because, in real commercial network, where the RRH are deployed depends on a lot of factors, e.g. installation conditions such as space and cost.
Observation 4: A RRH for a SCell cannot always co-locate with another RRH for another SCell even if all SCells are deployed at the same area.
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Figure 1: An example deployment scenario where a RRH does not co-locate with another RRH.
RSRP and/or RSRQ are mainly used for the SCell management procedure. In case of non-co-located scenario, measurement results of RSRP and RSRQ on a SCell would not be equal to those on another SCell. Even if all SCells are co-located, measurement results of RSRQ on a SCell would not be equal to those on another SCell. This is because measurement results of RSRQ depend on the load of the serving cell, the interference from the neighbor cell, and so on, which do not depend on whether co-locate scenario or not. Consequently, in order for NW to recognize the condition of each SCell and make maximum use of it for optimization, the UE should report the measurement results containing information of each activated SCell.
Observation 5: it is important for UE to report measurement results containing information of each activated SCell.

Based on the above observation, we propose the following proposal.
Proposal 1: UE should send the measurement report containing information of each activated SCell right after satisfying measurement event.

Table 1: cell search delay and RSRP/RSRQ measurement periods for cells on SCC

	measCycleSCell 
[ms]
	activated SCell measurement [ms]
	deactivated SCell measurement [ms]

	
	cell search delay
	RSRP/RSRQ 
measurement periods
	cell search delay
	RSRP/RSRQ 
measurement periods

	160
	800
	200
	3200
	800

	256
	
	
	5120
	1280

	320
	
	
	6400
	1600

	512
	
	
	10240
	2560

	640
	
	
	12800
	3200

	1024
	
	
	20480
	5120

	1280
	
	
	25600
	6400


Table 1 summarizes cell search delay and RSRP/RSRQ measurement periods for cells on SCC with activated SCell and with deactivated SCell specified in 36.133. If measurement requirements defined for the deactivated SCell are applied to the activated SCell, assuming SCell measurement cycle = 640 ms, the cell search delay and RSRP/RSRQ measurement periods are relaxed to 12.8 second and 3.2 second, respectively. Since the additional delay is large, the NW would not be able to conduct proper SCell management if the deactivated SCell measurement is applied to the activated SCell. We, therefore, propose as below;
Proposal 2: Existing measurement requirements for the activated SCell defined for 3DL CC CA are also applied to all the activated SCells including 3rd and 4th SCells for up to 5DL CC CA.
3. Conclusion
In this contribution, we discuss the Measurement Requirements for 3rd and 4th Activated SCells considering both 4DL CA and 5DL CA. Our observations and proposals are as below:

Observation 1: Mobility procedures, e.g. HO, RLM, depend on measurement results of not SCell but PCell.

Observation 2: Measurement results of SCell are used for SCell management procedure, e.g. SCell change, SCell release.
Observation 3: It is important for NW to obtain information about channel condition of each activated SCell for proper SCell management.

Observation 4: A RRH for a SCell cannot always co-locate with another RRH for another SCell even if all SCells are deployed at the same area.

Observation 5: it is important for UE to report measurement results containing information of each activated SCell.

Proposal 1: UE should send the measurement report containing information of each activated SCell right after satisfying measurement event.

Proposal 2: Existing measurement requirements for the activated SCell defined for 3DL CC CA are also applied to all the activated SCells including 3rd and 4th SCells for up to 5DL CC CA.
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