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Discussion
1 
Introduction
In the previous RAN2 meetings the WI of “enhanced CA utilization (euCA)” was discussed. Some important agreements on UE performing measurements during RRC_IDLE on potential SCells were achieved [1]. And two LSs [1-2] to RAN4 were approved in RAN2#99bis also. 
Therefore in this contribution we provided some considerations on the RRM requirements impacts from the new aspects of euCA WI. And the corresponding LS reply for the following questions was also given in other accompany contributions [3][4].

2 Discussion  
Currently, the specific RRM requirements in [5] for CA SCell include: 
1. Idle state mobility requirements (Section 4 in [5])
2. SCell activation/deactivation  (Section 7 in [5])
3. Connected state mobility requirements (Section 8 in [5])
4. Measurement accuracy requirements (Section 9 in [5])
For UE in euCA RRC_CONNECTED mode, the mobility control still mainly relies on PCell measurement as it does in CA. Thus there is no impacts on the requirements of connected state mobility specified in Section 8 for CA in [5]. 
However, in order to enable UE quick reporting of the measurement results during RRC connection setup the measurements on SCells in RRC_IDLE will be introduced in euCA. Hereby, some of existing RRM requirements for CA above shall be revisited for euCA. 

2.1. Idle State mobility

In RAN2 the agreements of euCA WI were achieved as below[1]:
Agreements:

1
UE can be indicated an inter-frequency carrier(s) to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 
That is UE need to measure the neighbor cells which are indicated by SIB5 and/or other dedicated RRC singling before SCell is configured for UE. As results RAN4 needs to consider whether the measurement requirements during RRC_IDLE (e.g. the measurement delay in Section 4 [5]) shall be modified for SCells.
Because the measurement period is one of essential factors to impact UE measurement behaviors and requirements, the acceptable measurement period for SCell measurement in RRC_IDLE need to be studied in RAN4 firstly. This is also one of explicit questions from RAN2 LS [1]. In principle, it should be traded-off between UE power saving and measurement period. From UE perspective too frequent SCell measurements for a UE in RRC_IDLE is not desired because of the higher power consumption. In other words, to minimize the necessary measurement efforts and enable the sufficient UE power saving, these SCell measurements in RRC_IDLE could be done with the period including more than one DRX cycle at least. 
Therefore it is much straightforward that the measurement period for euCA SCell measurement in RRC_IDLE can be same as the existing one (e.g. Tmeasure,EUTRAN_Inter [5]) for the neighbor cell measurement in RRC_IDLE in Rel14.

Proposal 1: The period of UE performing inter-frequency measurements for SCell in RRC_IDLE state could reuse these in Rel14 (Tmeasure,EUTRAN_Inter in Table 4.2.2.4-1 [5]).
Table 4.2.2.4-1 : Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter [5]
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


Furthermore, in euCA the additional idle mode measurements are not used for mobility support (like measurements for cell reselections) but for the offloading. Thus the SCell measurement during RRC_IDLE state in euCA can be best effort and accuracy. And on the other hand the measurement accuracy requirements in RRC_IDLE are not applicable because UE is not required to report any results to the network until RRC connection setup successfully. 
Proposal 2: For SCell measurements in RRC_IDLE in euCA, there is no need to define any measurement accuracy requirements.
2.2. SCell activation/deactivation 
In LTE carrier aggregation, SCells are activated by sending activation MAC CE in a downlink MAC PDU. An activation time for the activated SCell has to be defined, i.e., if MAC CE is received in subframe n, then the activated SCell has to be ready for operation in subframe n+x, provided UE shall be capable to transmit valid CSI report and apply actions related to the activation command [5]. 
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Figure 1: Activation time of SCell

Particularly, as illustrated in Figure 1 the activation time can include: 

i. UE processing time to decode MAC CE

ii. HARQ ACK/NACK processing time

iii. CSI(CQI/PMI/RI) processing and reporting time

iv. AGC and tracking loop warm up

v. Other RF chain warm up

And for CA in Rel14, two kinds of requirements for SCell activation were defined regarding to the timing known or unknown to UE, which are also self-contained below. 
	7.7.2    SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

-    During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:
-    the UE has sent a valid measurement report for the SCell being activated and

-    the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-    SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.


As we explained in Proposal 1, in case of euCA, the measurement can be performed in RRC_IDLE with the measurement period for of Tmeasure,EUTRAN_Inter [5] in CA RRC_IDLE. It can be noted that the maximum measurement period for SCell is less than 5s. Thus according the exact definition of known timing in [5], the valid UE timing can be guaranteed between the two adjacent measurements of SCell. The timing can be always assumed as known to UE when SCell is to be activated. Hence, the requirements for SCell activation can be specified for the case without the cell acquisition time. It is also beneficial to reduce latency of configuring SCells to UE to improve utilization of SCells 
Proposal 3:  The SCell activation time requirements in euCA can be specified for the scenario with known timing only.
For the legacy CA a generic requirement for FDD/TDD was defined for simplicity. However, in order to reduce the time for SCell connection especially for FDD scenario, the requirement for FDD and TDD can be differentiated. It is helpful to shorten the time for SCell activation/deactivation for FDD especially. However, for FDD cases since the available CRS symbol within a subframe can be 4, the AGC operation depending on the availability of CRS can be finished within a subframe. Hence for FDD the maximum time for SCell activation depending on MAC CE decoding, AGC, HARQ ACK and RF warmup together can be equal to max{[8+1], [8+4]}ms. And as the legacy requirement based on TDD configuration 0 in which the least DL subframe allocated the same requirements as in Rel14 can be applicable for TDD cases. 
Proposal 4:  In euCA the SCell activation requirements can be defined as [12]ms and [24]ms for FDD and TDD respectively. 
Meanwhile, in [2] the impacts of CQI computation and reporting on the total SCell activation time shall be clarified in RAN4. From RAN4 perspective, how CQI measured upon activation of the SCell can be less than 4ms same as the discussion in LTE [6]. That is additional subframes (less than 4 ms) are allowed for CQI computation in euCA. 
Observation 1: The delay of CQI computation can be less than [4] subframes.
On the other hand the CQI reporting duration is up to UL resource allocation, which can be much longer than UE CQI processing time. Therefore in [5] in order to avoid too long activation time if there are no uplink resources for reporting the valid CSI in subframe n+24/n+34, UE shall use the next available uplink resource for reporting the corresponding valid CSI. 
Observation 2: The delay for CQI computation and reporting has little relevant to reduce SCell activation delay in euCA. 
And regarding to the CQI measurement reporting, from RAN4 RRM perspective the accurate CQI report can’t be justified by RRM behavior but by some demodulation performance loss. 

Proposal 5:  It is not feasible to specify CQI measurement accuracy requirements in euCA.
In summary, the overall potential RRM impacts for euCA can be listed below: 
	RRM aspects
	Impacts in euCA

	Measurement delay in RRC_IDLE
	Reuse the same measurement period for single carrier /CA  in RRC_IDLE in LTE Rel14

	Mobility control: RRC re-establishment timing requirements
	No impacts because the mobility control is still be based on PCell as in CA. 

	Measurement accuracy 
	No need to specify for the measurement performance requirements in RRC_IDLE. 

	SCell activation/deactivation delay requirements
	Timing known case only
Requirements for FDD and TDD can be differentiated.

	Connected state mobility requirements 
	No impact


3 Conclusion
In this contribution, the overview of RRM requirements impacts in euCA is provided and the following observations and proposals can be drawn: 
Proposal 1: The period of UE performing inter-frequency measurements for SCell in RRC_IDLE state could reuse these in Rel14 (Tmeasure,EUTRAN_Inter in Table 4.2.2.4-1 [5]).
Proposal 2: For SCell measurements in RRC_IDLE in euCA, there is no need to define any measurement accuracy requirements.
Proposal 3:  The SCell activation time requirements in euCA can be specified for the scenario with known timing only.
Proposal 4:  In euCA the SCell activation requirements can be defined as [12]ms and [24]ms for FDD and TDD respectively.
Observation 1: The delay of CQI computation can be less than [4] subframes.
Observation 2: The delay for CQI computation and reporting has little relevant to reduce SCell activation delay in euCA.
Proposal 5:  It is not feasible to specify CQI measurement accuracy requirements in euCA.
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