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1	Introduction
This paper captures a summary of the papers contributed under agenda item 6.25 enhanced utilization of CA under WI LTE_euCA-Core.

[bookmark: _Hlk507405358]2	Enhancing CA Utilization (LTE_euCA-Core)	

6.25

Based in the WI progress and the submitted paper RAN4 currently need to address 3 main topics:
1) New SCell state
2) Measurements for fast CA setup
3) Direct SCell activation

Following is a summary of the papers from the different companies for each of the 3 topics. Additionally, a work plan update is submitted:
	R4-1802791
	Work Plan
	Rel-15
	LTE_euCA-Core
	Updated work plan for the euCA WID
	Nokia, Nokia Shanghai Bell



At the end of the document is a list of submitted draft LSs.

6.25.1	New SCell state
Following papers and proposals have been submitted to the meeting:
	Intel
	R4-1801836
	Proposal 1: For the delay requirements when UE switches from the “deactivated state” to the “fast SCell activation state” in euCA, the requirements of LTE CA SCell activation with timing known case can be reused.
Proposal 2: For the interruption requirements when UE switches from the “deactivated state” to the “fast SCell activation state” in euCA, the requirements of LTE CA SCell activation can be reused.
Proposal 3: The delay requirements when UE switches from the “fast SCell activation state” to “activated state” in euCA can be [8]ms.
Proposal 4: No interruption is allowed when UE transits from “fast SCell activation state” to “activated state” in euCA.
Proposal 5:  It is not feasible to specify CQI measurement accuracy requirements in euCA.


	Qualcomm
	R4-1802343
	Proposal 1. For the Scell in the new State, Scell activation delay is defined as the amount of the time from the reception of the MAC CE indicating the Scell activation until UE is ready to receive a downlink grant from the Scell being activated.
Proposal 2. Scell activation delay and interruption window for a Scell in the new State is given by the Table 1.
Table 1. Scell Activation Delay/Interruption Window for the new Scell State (when a MAC CE with Scell activation command is received at subframe n)
	Config
	Interruption Length
	Interruption Window
	Scell activation delay

	FDD 
	MBSFN subframe not configured
	2ms (intra-band), 1ms (inter-band)
	[n+5, n+7]
	n+[8]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+9]
	n+[10]

	TDD 
	MBSFN subframe not configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+10]
	n+[11]

	
	MBSFN subframe configured
	5ms (intra-band), 1ms (inter-band)
	[n+5, n+11]
	n+[12]


Observation 1. It needs further study whether a separate UE capability and/or activation delay/interruption requirement should be introduced for the Scell in the new State that can be used in ULCA.
Observation 2. Delay and interruption required for a UE to acquire the first valid CQI after the RF change and AGC/loop convergence from the deactivated state remains the same regardless of “deactivated-to-activated” or “deactivated-to-new” state transition.
Proposal 3. It takes up to 24 ms (known Scell) or 34 ms (unknown Scell) to switch a Scell from the deactivated state to the new Scell state.
Proposal 4. It takes up to 8 ms to switch a Scell in the activated state to the new Scell state.
Proposal 5. CQI accuracy of the Scell in the new State is verified by checking the CQI difference between other activated serving cells of a higher SNR and the Scell of a lower SNR in the new State, with the accuracy requirement relaxed compared to that of activated Scells.
Proposal 6. CQI accuracy requirement for the Scell in the new State is tested based on the 2Rx assumption regardless of the actual number of Rx supported on the SCell. 


	Huawei, HiSilicon
	R4-1802632
	Proposal 1: For new SCell state related state transitions, the delay and interruption requirements in Table 1 are suggested to be considered.

Table 1: Delay and Interruption Requirements for State Transitions
	Case
	Delay requirements
	PCell Interruption

	From
	To
	
	

	New SCell state
	Legacy SCell deactivated state
	8ms for MAC CE processing
	· 1ms for inter-band
· 5ms for intra-band (2ms for RF retuning and 3ms for AGC settling)

	Legacy SCell deactivated state
	New SCell state
	20ms + CQI reporting period (20ms for MAC CE processing, RF retuning and AGC settling)
	· 1ms for inter-band
· 5ms for intra-band (2ms for RF retuning and 3ms for AGC settling)

	New SCell state
	Legacy SCell activated state
	8ms for MAC CE processing
	No interruption

	Legacy SCell activated state
	New SCell state
	8ms for MAC CE processing
	No interruption





	Ericsson
	R4-1802776
	· Proposal # 1: The UE upon receiving a MAC-CE command (for activating to fast SCell activation state) in subframe n shall be able to activate the SCell from deactivated state to the fast SCell activation state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The UE upon receiving a MAC-CE (for deactivating SCell) in subframe n shall be able to deactivate the SCell from the fast SCell activation state no later than in subframe n+8.
· Proposal # 3: The UE upon receiving a MAC-CE command (for moving to legacy SCell activation state) in subframe n shall be able to change from the fast SCell activation state to the legacy SCell activation state no later than in subframe n+8 assuming legacy CQI reporting periodicities.
· Proposal # 4: For the CQI reporting periodicity longer than the legacy ones (if introduced by RAN1) further investigate is needed to assess whether UE can meet the requirement in proposal # 3 or need some extra margin for refinement of timing and frequency of the SCell.
· Proposal #5: No CQI accuracy requirement shall be defined for reporting valid CQI in the new SCell activation state.  
· Proposal #6: The need for any new CSI performance requirements in TS 36.101 shall be assessed after the corresponding new CRS-based CQI/PMI/RI reporting schemes are introduced by RAN1.


	Nokia, Nokia Shanghai Bell
	R4-1802790
	Proposal 1: RAN4 to discuss and decide on the suspended -> activated state transition delay.
Proposal 2: RAN4 should inform RAN2 concerning the findings and suspended SCell conditions.
Proposal 3: Measurement requirements for a SCell in suspended state is similar to secondary CC.
Proposal 4: Measurement accuracy for a suspended SCell is same as accuracy requirements for a secondary CC.
Proposal 5: SCell suspended state shall not introduce any additional new interruptions.


	Huawei, HiSilicon
	R4-1802633
	Proposal 1: Link level simulation works are needed for studying the accuracy requirements for CRS-based CQI measurements, where the investigated scenarios are proposed as follows:
· SINR Side Condition: {-6, -5, -4(basedline), -3} dB
· Measurement Bandwidth: {6RBs, 25RBs, 50RBs}
· Measurement Sample Duration: {1, 3, 5} subframes
· Measurement Period: i*40ms, i={1, 3, 5}
Proposal 2: RAN4 Send LS to RAN2 to ask the guidance of UE measurement behaviour on a SCC with new state SCell.


	Huawei, HiSilicon
	R4-1802634
	Simulation assumption for CRS based CQI measurements



Before starting the discussion, it is worth noting the status of the RAN2 work related to the RAN4 discussions: 
1) Transition between deactivated -> fast activation state is not yet agreed in RAN2 
· [f agreed it seems reasonable that existing deactivated to activated transition time applies (as also proposed by Intel, Qualcomm, Ericsson and Huawei)]
2) Configuration from deactivated to fast SCell activation state is not yet agreed in RAN2

Based on the submitted papers and proposals following topics needs to be discussed:
1) transition delays
2) Interrupts at transitions
3) Measurement requirements
4) CQI

1) transitions delays between: 
· fast cell activation -> activated (MAC command)
· n+8: Intel, Nokia, Huawei, Ericsson (conditioned CQI reporting interval), Qualcomm (FDD non-MBSFN)
· n+10: Qualcomm (FDD MBSFN)
· n+11: Qualcomm (TDD non-MBSFN)
· n+12: Qualcomm (TDD MBSFN)
· activated –> fast SCell activation (MAC command)
· n+8: Huawei, Ericsson, Qualcomm
· fast cell activation state -> deactivated state (MAC command).
· n+8 (re-use existing SCell deactivation delay): Huawei, Ericsson, 
Proposed WF:
	fast cell activation -> activated: n+8 (FDD non-MBSFN, others are FFS)
	activated –> fast SCell activation: n+8
fast cell activation state -> deactivated state: n+8
2) Interrupts at state transitions: 
· fast SCell state –> activated
· no interrupts: Intel, Huawei, Nokia 
· Interrupt: Qualcomm
· Activated –> fast SCell state
· no interrupts: Huawei, Nokia
· Interrupt: Qualcomm
· fast SCell state -> deactivated
· Legacy: Huawei, Nokia
Proposed WF: interrupt for fast SCell state and deactivated state: re-use existing active -> deactivated requirements.
Open: need for interrupts at fast SCell state <-> activated state transitions

3) Measurement requirements:
· Measurement requirements for a SCell in suspended state is similar to secondary CC: Nokia
· Ask RAN2: Huawei

4) CQI measurements and accuracy
· Relaxed accuracy requirement: Qualcomm
· Wait RAN1 work: Ericsson
· Simulations needed: Huawei

6.25.2	Measurements for fast CA setup
Following papers and proposals have been submitted to the meeting:
	Qualcomm
	R4-1801965
	Proposal 1. It should be left up to UE implementation whether to perform or not an extra periodic measurement for early reporting beyond the existing cell reselection requirement.
Proposal 2. Extra periodic measurement for Scell candidate layers, if performed any, should not be expected to be more frequent than that of cell re-selection.
Proposal 3. It should be left up to UE implementation whether to perform or not an extra aperiodic measurement for early reporting.
Proposal 4. The number of the inter-frequency Scell candidate layers a UE reports to the network should be left best effort. UE should be allowed not to perform any inter-frequency measurement other than the ones required for cell re-selection. 
Proposal 5. For a measurement early reported by the UE during the RRC connection, the corresponding measurement accuracy can be defined.
Proposal 6. Measurement accuracy requirement of early reporting can be defined based on a single half-frame measurement without any L1 filtering.



	Ericsson
	R4-1802100
	Proposal 1 : RAN4 develops accuracy requirements for inter-frequency measurements done by UE during IDLE mode for Scell candidates.
Proposal 2 : RAN4 develops conditions in which the measurements may not be performed to alleviate concerns on power consumption
Proposal 3 : The following requirements apply to idle mode candidate SCell measurements, with Tevaluate,E-UTRAN_Inter equivalent to measurement period
	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)



Proposal 4 : Cells which are “known” when the UE is in RRC connected state (eg measured within the last 5s) are also considered to be detected when the UE moves back to RRC idle state for the purposes of candidate SCell measurement
Proposal 5 : Existing accuracy requirements for RRC connected state are applicable for measurements of candidate SCells in RRC idle state.
Proposal 6 : Aperiodic measurements should be standardized to avoid excessive UE power consumption
Proposal 7 : RAN4 awaits further information on the feature before discussing the conditions that measurements are performed


	Huawei, HiSilicon
	R4-1802631
	Proposal 1: The existing inter-frequency measurement requirements for cell reselection could be reused for the inter-frequency measurements on indicated carriers for euCA.
Proposal 2: The relaxed measurement accuracy requirements need to be specified for the inter-frequency measurements on indicated carriers for euCA.


	Nokia, Nokia Shanghai Bell
	R4-1802789
	Proposal 1: Introduce extra measurement on specific carrier as indicated by network. 
Proposal 2: UE performs the extra measurements during a limited predetermined time.
Proposal 3: The measurement duration should be indicated by the network.
Proposal 4: Send LS to RAN2 informing about these findings and introduce the necessary signalling support.
Proposal 5: Minimum accuracy requirements should be introduced to the early reported results.
Proposals 6: Reported measurement results on indicated carriers are based on 5 samples averaging.
Proposal 7: Develop Idle mode accuracy requirements for indicated carriers based on 5 samples.
Proposal 8: Accuracy requirements for indicated carriers use connected DRX requirements as baseline.




Based on the submitted papers and proposals following topics needs to be discussed:
1) Measurement requirements.
2) Measurement accuracy
3) Other conditions.

1) Measurement Requirements:
· UE decides: Qualcomm
· Time duration limitation: Nokia, (Ericsson)
· indicated by network: Nokia
· Question: should RAN4 recommend RAN2 a time limitation for the period during which the extra measurements are performed? 

2) Measurement accuracy:
· Accuracy requirements can be defined: Qualcomm, Ericsson, Huawei, Nokia
· Accuracy requirements:
· a single half-frame measurement without any L1 filtering: Qualcomm
· Existing accuracy requirements for RRC connected state: Ericsson
· relaxed measurement accuracy requirements: Huawei
· 5 samples and use connected DRX requirements as baseline: Nokia

· main issues:
· measurement interval:
· Existing: Qualcomm, Huawei, Ericsson
· Once per DRX cycle: Nokia
Proposed WF: Use existing measurement interval
· Number of samples:
· Existing: Qualcomm, Huawei?
· 5 samples: Ericsson, Nokia
Proposed WF: use [TBD] measurement samples in idle mode for averaging
· Accuracy:
· Connected mode DRX: Ericsson, Nokia
3) Side conditions
· known cell in Idle mode: Ericsson
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Following papers and proposals have been submitted to the meeting:
	Qualcomm
	R4-1802344
	Proposal 1. UE requirement related to the RRC processing for Scell addition before the beginning of actual Scell activation remains the same under the direct Scell activation.
Proposal 2. Scell activation delay in the direct Scell activation scenario is defined from the time UE receives ACK for PUSCH transmission containing RRCConnectionReconfigurationComplete until reporting the first valid CQI for the Scell being activated.
Proposal 3. To consider up to 3ms of PHICH processing delay in the Scell activation delay under the direct Scell activation scenario.
Proposal 4. Define an interruption window of [n+4, n+8] for FDD, and [n+4, n+10] for TDD where the PHICH including ACK for RRCConnectionReconfigurationComplete message is received at subframe n.
Proposal 5. Scell activation delay requirement under the direct Scell activation scenario is given by n+33 where the PHICH including ACK for RRCConnectionReconfigurationComplete message is received at subframe n.
Proposal 6. For the handover with the direct Scell activation, Scell activation delay requirement is given by n+33, provided that the PHICH including ACK for RRCConnectionReconfigurationComplete message transmitted to the target cell is received at subframe n.
Proposal 7. Handover delay with the direct Scell activation is given by the sum of the RRC procedure delay and the interruption time as stated in clause 5.1.2 in TS36.133, where the RRC procedure delay is the sum of the RRC procedure delay required for mobility and Scell addition.
Proposal 8. Interruption time during handover increases by 5ms for Scell addition when Scell is added/activated during handover.



	Nokia, Nokia Shanghai Bell
	R4-1803061
	Proposal 1: RAN4 to consider direct SCell activation delay to start after UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay (as defined in sub clause 11.2 of TS36.331) 
Proposal 2: The baseline for RAN4 requirements on activation delay for SCell configured to be in active state should be 4ms for known SCells and 14ms for unknown SCells.
Proposal 3: No new CA interruption requirements are needed when SCell is configured as activated.
Proposal 4: No new DC-specific requirements are needed due to SCell activation at configuration. The same requirements as for CA will apply also to DC cases.


	
	
	



Based on the submitted papers and proposals following topics needs to be discussed:
1) Which point defines the beginning of the SCell activation
2) Activation delay length
3) Interruptions

1) Which point defines the beginning of the SCell activation
· UE receives ACK for RRCConnectionReconfigurationComplete cmd
· UE has received the RRC message containing the direct SCell configuration (i.e. with activation) + RRC processing delay
2) Activation delay length
· n+33
· 4ms for known SCells and 14ms for unknown SCells
3) Interruptions
· No new CA interruption requirements are needed when SCell is configured as activated
· interruption window of [n+4, n+8] for FDD, and [n+4, n+10] for TDD

6.25.4	LS’s
Following draft LSs have been submitted:
	R4-1802099
	LS out
	Rel-15
	LTE_euCA-Core
	Reply LS on RAN2 agreements for enhanced CA utilization WID
	Ericsson

	R4-1802635
	LS out
	 
	 
	LS on UE measurement behaviour on a SCC with new state Scell
	Huawei, HiSilicon

	R4-1802792
	LS out
	Rel-15
	LTE_euCA-Core
	LS informing RAN2 of RAN4 euCA agreements
	Nokia, Nokia Shanghai Bell



