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1 Introduction
Coming to this RAN2#72bis meeting, RAN4 indicates in an LS answer to RAN2 (R2-110023[1]) on the timing of SCell activation that when the UE receive in subframe n a MAC Activation/Deactivation CE that activates an SCell, RAN4 recommends a value of x=8 such that the SCell shall be activated no later than in subframe n+8.

	1) RAN4 recommends the value x=8, ie when the eNB sends an Activation/deactivation MAC CE activating an SCell in sub-frame n, the UE must be have the SCell activated by subframe n+8.


Our understanding is that RAN4 has determined the value x=8 based on the assumption that the eNB reconfigures its transceiver only once HARQ ACK is received (at n+4) from the UE for the transport block that contained the MAC Activation/Deactivation CE activating the SCell, and that transceiver reconfiguration may take up to 3 subframes (n+7). It was thus determined that the UE shall be ready for transmission no later than in subframe n+8.

To our understanding, the RAN4 reply only addresses a requirement for SCell activation, and not for deactivation.

This contribution discusses the implications to the MAC specification of the recommendation from RAN4, in particular its impacts to subclause 5.4.6 on the timing of the PHR trigger related to SCell activation and to subclause 5.13.

In summary, our view is that only the timing for activation needs to be specified, and that for simplicity the timing should be fixed to subframe n+8 (as opposed to “no later than subframe n+8”). In addition, our view is that both the PHR trigger and the start of the sCellDeactivationTimer could benefit from a clear definition in light of the RAN4 recommendation. More specifically, the PHR should be triggered only in subframe n+8 and only for a change of SCell state to “activated”, and the sCellDeactivationTimer should be started only following that same state change for the concerned SCell, i.e. both shold occur in subframe n+8.
A companion CR to TS36.321v10.0.0 [2] implementing the proposed changes is included in R2-110216 [3].
2 Timing for SCell Activation/Deactivation  
It may be first useful to review the understanding of the current implementation of SCell activation/deactivation and PHR triggering, to simplify the discussion and the implementation of the recommended timing for activation.

Firstly, in TS 36.321v10.0.0, in subclause 6.1.3.6a the control signaling for SCell activation/deactivation in MAC CE indicates the activation/deactivation status for each configured SCell in a stateless manner, i.e. the control signaling does not indicate that a change of state should occur but rather simply in which state each SCell shall be following the reception of the MAC CE:
	-
Ci: this field indicates the activation/deactivation status of the SCell with Cell Index i as specified in [8]. The Ci field set to "1" indicates that a PH field for the SCell with Cell Index i is reported. The Ci field set to "0" indicates that a PH field for the SCell with Cell Index i is not reported;


· Observation 1: Our understanding is that the actions performed upon an activation event relate to the reception of a MAC Activation/Deactivation CE that changes the activation state of a SCell, when the SCell is activated.
Secondly, subclause 5.4.6 states that the UE triggers a PHR when a SCell with configured uplink resources is activated, i.e. the timing of the PHR trigger could be interpreted as being either:
a) Upon an activation event for the SCell, i.e. for a SCell previously deactivated as described in observation 1; or

b) Upon reception of a MAC Activation/Deactivation CE where at least one (any of the configured) SCell is indicated in the MAC CE bitmap as being in the activated state;

Given the first observation above, our understanding is that the intent of the agreement in RAN2 is a).
· Observation 2: a PHR is triggered upon a change of activation state for a SCell with configured uplink resources, when the SCell is activated by the reception of the MAC Activation/Deactivation CE.

Thirdly, subclause 5.13 states the following: PDCCH monitoring for SCells is not performed by the UE when the SCell is deactivated, independently of whether or not cross-carrier scheduling is used. In addition, the UE does not transmit SRS or report CQI/PMI/RI for a deactivated SCell. For the sCellDeactivationTimer, the following applies:

· The timer is started when the UE receives an Activation/Deactivation MAC CE;

· The timer is restarted when the UE is scheduled on the activated SCell;

· Observation 3: the sCellDeactivationTimer shall be started only upon a change of activation state for a SCell, when the SCell is activated by the reception of the MAC Activation/Deactivation CE.

· Observation 4: the principle governing the restart of the sCellDeactivationTimer is based only on scheduling activity, i.e. the timer is restarted when a transmission is scheduled for the SCell (using direct PDCCH scheduling or cross-carrier scheduling).
Hopefully, the above understanding can be easily confirmed by RAN2. Based on the above, the remainder of this section discusses how the RAN4 recommendation on the timing of activation impacts the above aspects.

2.1 SCell Deactivation
Our understanding of the RAN4 LS is that the wording of the recommendation is applicable only to SCell activation. There would thus be no need to specify a fixed delay for deactivation of a SCell to avoid a short period of uncertainty for the eNB (i.e. 1-2ms difference in processing time between different UE implementations) regarding in what exact subframe a concerned SCell is effectively deactivated, for the following reasons:
a) No “scheduling gap” for RF retuning: a UE may not introduce a period during which it may not be scheduled for the purpose of RF retuning for deactivation of one or more SCell(s), so a short period of uncertainty does not affect the eNB scheduler;

b) Unambiguous PUCCH decoding by the eNB: There is no ambiguity for CSI transmission on PUCCH due to a possible period of uncertainty while the UE processes a MAC CE; the PUCCH resource (e.g. channel selection or PUCCH format 3) used is based on the number of configured SCells, and the codebook has been designed to enable decoding by the eNB independently of the activation/deactivation state of each configured SCell;
c) Unambiguous PUSCH decoding by the eNB: similarly as for PUCCH, decoding by the eNB of a PUSCH transmission containing a single CSI report should not be impacted by the activation/deactivation state of each configured SCells; possibly, only the selection of what SCell the CSI shall be reported for may be impacted by the SCell’s activation/deactivation state and the eNB implementation can be conservative when this may occur;
d) SRS transmissions: periodic SRS transmissions on a SCell, if configured, use dedicated resources and the short period of uncertainty can be handled by the eNB implementation when reassigning the resource to another UE;

e) PDCCH monitoring: the eNB no longer schedules the SCell, so there is no drawback of the PDCCH monitoring during the short period of uncertainty;

f) Non-adaptive PUSCH retransmissions: the eNB will typically deactivate a SCell once any ongoing transmissions have been completed; otherwise, any retransmission during the short period of uncertainty can be handled by the eNB implementation;

In addition, specifying a fixed delay for SCell deactivation would imply a different handling for implicit deactivation (expiry of the sCellDeactivationTimer, which can be immediate) and for explicit deactivation (using the MAC CE, which requires MAC CE processing delay). In other words, there seems to be no obvious benefit in specifying a fixed delay for deactivation, and any possible consequence of a short period of uncertainty due to the MAC CE processing is deemed to have no system impact.
Finally, a UE implementation should deactivate a concerned SCell as soon as possible to maximize power savings, and thus conformance testing e.g. based on UE processing requirements for MAC CE processing, should be sufficient.

Proposal 1: There is no delay explicitly specified for SCell deactivation in TS 36.321;
2.2 SCell Activation

When implementing the delay recommended by RAN4, different alternatives may be considered for the impacted functions, namely the triggering of the PHR, the implicit deactivation timer and PDCCH monitoring of uplink grants.
SCell activation

The RAN4 LS answer states that the SCell shall be activated by subframe n+8, seemingly implying that a UE implementation may have the possibility to activate the SCell earlier. However, our assumption is that a typical eNB implementation would first wait for HARQ ACK (occurs n+4) for the MAC CE that activates the SCell before performing reconfiguration of its transceiver (completed at n+6 or n+7), such that any potential benefit of allowing some flexibility would be in the order of 1-2ms without exact knowledge by the scheduler of the exact activation subframe. For simplicity, it is thus proposed to fix the delay to 8ms and to not further optimize this delay.
Proposal 2: 
When activated, the change of state for the SCell shall occur exactly in subframe n+8;

PHR trigger

When implementing the activation delay, the following alternatives exists for the PHR triggering:
1) PHR is triggered immediately following the MAC CE reception, i.e. in any subframe n<t<n+8; or
2) PHR is triggered in the subframe for which a SCell is activatied, i.e. in subframe n+8;

The first alternative may lead to a situation where a PHR is triggered in any subframe in the interval n<t<n+8; in case the UE has a grant for an uplink transmission on the PUSCH of a different serving cell, a PHR may be included which do not report the power headroom taking into account the newly activated SCell(s). The intent of the PHR trigger upon SCell activation is to provide useful information to the eNB scheduler taking into consideration the new power situation after SCell activation, thus the following is proposed according to alternative 2) above:
Proposal 3: 
PHR is triggered upon a change of activation state for a SCell with configured uplink resources, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. the PHR is triggered in subframe n+8;

sCellDeactivationTimer

When implementing the activation delay, the following alternatives exists for the sCellDeactivationTimer:

1) The timer is started immediately following the MAC CE reception, i.e. in any subframe n<t<n+8; or

2) The timer is started in the subframe for which a SCell is activatied, i.e. in subframe n+8;
Analogous to the DRX inactivity timer, the deactivation timer is governed by PDCCH activity for the concerned SCell; it provides a number of subframes during which the SCell can be scheduled, such that synchronization between UE and eNB is desirable and therefore it should strictly follow the timing of the change in SCell activation state:
Proposal 4: sCellDeactivationTimer is started only upon a change of activation state for a SCell, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. the timer is started in subframe n+8.
Uplink grant and PDCCH monitoring

When cross-carrier scheduling is used and with the addition of a fixed delay for SCell activation, monitoring of PDCCH for uplink grant for a SCell being activated in subframe n+8 could in theory follow either one of two principles: either it shall be possible for the UE to perform an uplink transmission as soon as the SCell is activated i.e. in subframe n+8 using a grant received in subframe n+4, or the UE shall start monitoring for uplink grants as soon as the SCell is activated i.e. in subframe n+8 such that an uplink transmission on the SCell may only occur first in subframe n+12.
It would seem a rather minor optimization in terms of latency (3-4ms) to allow an uplink transmission already in subframe n+8, which would also introduce different handling for cross-carrier scheduling for the PDCCH decoding for uplink DCI and for downlink DCIs. For simplicity, the following is proposed:
Proposal 5: PDCCH monitoring for both uplink and downlink DCIs for a SCell is first started only upon a change of activation state for a SCell, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. PDCCH monitoring for the SCell including cross-carrier scheduling is started in subframe n+8;

3 Conclusion
It is proposed that RAN2 discusses the above and agree to the following proposals:
Proposal 1: There is no delay explicitly specified for SCell deactivation in TS 36.321;

Proposal 2: 
When activated, the change of state for the SCell shall occur exactly in subframe n+8;

Proposal 3: 
PHR is triggered upon a change of activation state for a SCell with configured uplink resources, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. the PHR is triggered in subframe n+8;

Proposal 4: sCellDeactivationTimer is started only upon a change of activation state for a SCell, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. the timer is started in subframe n+8.
Proposal 5: PDCCH monitoring for both uplink and downlink DCIs for a SCell is first started only upon a change of activation state for a SCell, when the SCell is activated in subframe n+8 by the reception of the MAC Activation/Deactivation CE in subframe n, according to the same timing as the activation of the SCell i.e. PDCCH monitoring for the SCell including cross-carrier scheduling is started in subframe n+8;

A text proposal to TS36.321v10.0.0 reflecting the above is provided in companion CR in TDoc R2-110216.
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