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1
Introduction
In RAN4 #63AH meeting, CA activation/ de-activation time was discussed and agreed the way forward as follow [1]:

· Requirements of SCell activation time:
· Identical requirement for TDD/FDD cases
· Identical requirement for Intra-band and inter-band cases
· Requirements are defined separately based on SCell status (Cold-Start 1, Cold-Start 2, Warm Start)
· 8 msec for deactivation is sufficient

· All interested companies are recommended to provide the analysis of three cases an the exact activation and the definition of timing-known/ unknown in August meeting

· It is FSS if the UE will be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/ warm start.
In this contribution, we discuss the definition of the SCell activation and the issues related to SCell activation/ de-activation time, e.g. CSI reporting methodologies, downlink resource allocation, and SCell uplink transmission.

2
Discussion

Figure 1 illustrates the SCell activation status and the relation of activation/ de-activation status/ time on current RAN1/2 agreement. After the switching to activation status, UE can start on the SCell transmission and reception (receiver PDSCH, transmit CQI feedback on PCell and PUSCH transmission on SCell).
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Figure 1  The activation/ de-activation status on current RAN1/2 agreement
In TS36.300/ 321, SCell activation status is defined as “Conversely, when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell), and is expected to be able to perform CQI measurements.“ and, the following way forward was agreed assuming that SCell activation status is same as current RAN2 agreement. It means that UE could receive SCell PDCCH/PDSCH and transmit SCell uplink resources in SCell activation status.

 “if UE has completed the SCell activation before allowed maximum activation time in cold-/ warm start.”
If CA activation time is very large, e.g. 80 msec, the network capacity/ performance would be degraded due to the lack of the allocation of resources. Thus, UE should change status to active when it has completed the SCell activation before the allowed maximum activation time. However, the NW must know the exact subframe timing on which the UE changes the status from deactivation to activation. Particularly, this holds for the CSI feedback since the CSI feedback is associated with the activated cells [2], [4]. Taking into account the above situation, we focus CSI feedback methodologies on PCell because it could transmit regardless SCell status. Therefore the switching to activation should be re-considered, e.g. CSI reporting timing, taking into account DL/UL resource allocation timing.
Observation) CSI feedback and DL/UL resource allocation timing should be re-considered.

In order to consider the revision of CQI feedback methodologies and the actual activation time/ status, the following should be discussed:

· How to know UE status (activated or de-activated) on NW side in order to receive CSI feedback
· No issues on CSI feedback on PDCCH because NW already have allocated PUCCH resource before activation command (it has allocated in RRC re-configuration). However, the mis-matched on PUSCH rate-matching when CSI feedback by piggy backed is occurred when NW does not know the UE status [2].
· SCell Uplink transmission methodologies

· While it was agreed that UE can transmit uplink after the activation, the transmission start time on SCell should be re-considered if UE can feedback CQI before N+X.
· PUSCH transmission on SCell

· Periodic SRS transmission on SCell

· When UE RF synchronization is not done, in order to avoid the interference to other UEs (Uplink SRS) UE should skip/ drop SCell SRS transmission.

From the above, we can see the following alternatives to consider SCell activate/ de-activate status.
Alternative 1)  Activated on N+X (Illustrated in Figure 2)
· CQI feedback is started after N+X subframe

· SCell uplink transmission also is started after N+X subframe
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Figure 2  The activation/ deactivation status on Alternative 1

Alternative 2)  Activated on N+Y (Illustrated in Figure 3)
· Note that to explain the activated/ de-activated status, we add the new status “Pre-activated” in Figure 3.
· Pre-activated status:
· UE shall feedback both PCell and SCell CQI values on PCell resources to NW in order to avoid the mis-match between NW and UE.

· However, SCell CQI values are set to “Out of Range” because UE can not receive PDSCH on SCell. And NW can know the UE status by feedback CQI since CQI except for “Out o Range” indicate that the UE already have shifted to activated.
· UE can not transmit uplink (PUSCH, Periodic SRS, at el) on SCell because UE SCell RF synchronous is not done.

· Activated status:

· NW can allocate downlink and uplink resources to SCell.
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Figure 3  The activation/ deactivation status on Alternative 2

Alternative 3)  Activated on N+8 (Illustrated in Figure 4)
· UE status is set to activated at N+8 even if RF synchronous process is not done.
· NW could allocate PDSCH resource after N+8, however UE could not receive it until N+X.

· SCell uplink transmission is FFS

· There seems to be no specification impact, however it would be un-clear.
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Figure 4  The activation/ deactivation status on Alternative 3

Table 1 summarises the comparison among alternatives. When it is difficult to know SCell status (cold-1/ cold-2/ warm-state) in NW side and if the activation time is very large, e.g. 80 msec, NW performance would be degraded on Alternative 1 compared to Alternative 2. Therefore, taking into account NW capacity/ performance, Alternative 2 should be applied to activation/ de-activation status because PDSCH and UL resource could be allocated even if there seem to be specification impact. 
Proposal 1)  Alternative 2 should be applied to activation/ de-activation status
· CQI feedback and SCell uplink transmission should be active at N+Y
· CQI feedback value for SCell shall be set to “Out of Range” between N+8 to N+Y in order to know the UE status on eNB

· It means that UE can receive PDSCH resources after N+Y

Proposal 2)  Alternative 3 should not be applied to activation/ de-activation status
Table 1  Alternative activation/ de-activation status

	
	Alternative 1
	Alternative 2
	Alternative 3

	CQI feedback start time
	N+X
(Taking into account rate-matching, N+8 could not be applied.)
	N+8

(But, “Our of rage” shall be feed backed as Scell CQI before N+Y to know UE status in NW side)
	N+8

	PDSCH allocation
	N+X

(NW can not allocate PDSCH even if UE can receive it)
	N+Y
	NW implementation matter

(UE may receive PDSCH)

	Scell uplink transmission
	N+X
	N+Y
	N+8
(UE may transmit SRS even when RF synchronization is not done)

	Specification impact
	Changing only RAN1 specification (from “N+8” to “N+X”)
	Activation/ de-activation definition should be re-considered, and new status should be introduced.
	None, but specification would not un-clear.


3
Conclusions
This contribution discussed the activation/ de-activation status, and our proposal is presented below:

Proposal 1)  Alternative 2 should be applied to activation/ de-activation status
· CQI feedback and SCell uplink transmission should be active at N+Y
· CQI feedback value for SCell shall be set to “Out of Range” between N+8 to N+Y in order to know the UE status on eNB.
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