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1 Introduction
During RAN2#68bis [1], it was agreed to have a separate (de)activation mechanism for DL SCC, while the UE would be required to transmit PUSCH on any configured UL CC when scheduled [2]. During RAN2#69 [3], it was agreed to signal (de)activation of individual DL SCCs using MAC signaling.
During RAN2#70bis [4] [5], the impact of retuning (or turning off) at least parts of a UE’s RF front end upon a change in activation state was discussed. The discussion was summarized under two possible alternatives as described below: 

	At DL act/deact, allow intra-band RF retuning or not ?

   Solution A: No glitch

1. No glitch at act/deact and measurement deactivated Scell: 

· single intra-band RF UE will have to keep open the RF at deactivation; double intra-band RF UE can switch off the Scell RF at deactivation

   Solution B: RF retuning solution (glitch)

1. Intra-band RF retuning with glitch at act/deactivation and for measurement on deactivated Scells

2. Detailed handling of glitch (e.g. is eNB aware?) at act/deact and measurements of deactivated Scells is FFS


This document discusses the need for explicit deactivation state for UL SCCs and, if agreed, its functional implications.
In general, our view is that for R10 deployment scenarios (i.e. only intra-band aggregation for uplink carriers), the definition of an explicit UL SCC deactivation state provides benefits. Those benefits include reduced PDCCH blind decoding complexity, lower false detection rate and also a simple method to prevent unnecessary SRS transmissions. Our understanding is that those benefits are independent of how the RF retuning glitch is handled. Also, the UL SCC and its “SIB2”-linked DL SCC should have a common (de)activation state. This view was expressed in R2-103773 [6])
We also note that for simplicity reasons, we favor option a) as expressed in R2-103773. However, in case RAN2 selects option b), the explicit UL SCC deactivation state would also help lower the frequency of possible RF retuning glitches by providing an explicit mechanism to control possible RF retuning occasions, instead of relying on the PDCCH grants.
Finally, for deployment scenarios beyond R10 where UL SCC(s) may be aggregated across different bands, an explicit deactivation mechanism could introduce better power savings by allowing the UE to turn off its transmitter when all SCC(s) aggregated within the same frequency band are in the deactivated state.
2 Explicit Deactivation State for UL SCCs
A SCell consist of a DL SCC and an UL SCC, where the use of the UL resources can be configured by RRC. The SCell follows a UL/DL CC linking based on the SIB2 information broadcasted in the corresponding DL SCC, although the SIB2 information is itself provided to the UE by dedicated RRC signaling. While a DL SCC can be deactivated, the agreement for a UL SCC is that there is no explicit deactivated state defined.

During RAN2#70bis, RAN2 has agreed that a UE is always scheduled from the same PDCCH for both UL grants and DL assignments corresponding to the same cell. RAN1 is also considering (possibly at least partly overlapping) per-cell search spaces for the purpose of PDCCH blind decoding when cross-carrier scheduling is used. SCell deactivation, i.e. the explicit addition of an UL SCC deactivated state that corresponds to the state of the “SIB2”-linked DL SCC, may thus provide additional opportunities to reduce the number of blind decoding attempts and of false detection events. Another aspect is how a UE determines whether or not it should transmit on a dedicated periodic SRS resources configured by the network, to reduce unnecessary uplink transmissions.
Support for an explicit UL SCC deactivated state

For deployment scenarios of LTE R10 where only intra-band aggregation is supported for the uplink, the RF front end cannot be turned off (i.e. the PCell cannot be deactivated) nor retuned without impacting possible ongoing transmissions on the PCell (i.e. the “glitch”). This implies that for R10 there is little scope for power savings in relation to the uplink transmitter (option a) above), unless a mechanism to provide a scheduling gap is also defined (option b) above) [7]
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[8] in which case an explicit uplink deactivation state could help reducing the frequency of possible RF retuning events and scheduling gaps.
However, the eNB also has the possibility to not configure UL resources for a SCell, which configuration allows the UE to properly tune its RF to the smallest required bandwidth upon RRC (re)configuration; for the intra-band uplink aggregation scenario, this may be sufficient in terms of power efficiency. Looking forward to deployment scenarios beyond R10, i.e. including inter-frequency uplink aggregation which requires multiple RF front ends, there would however be additional power savings benefits from explicitly defining a deactivation state for the uplink.

However, in addition to the question of power savings and how to provide opportunities for UE implementations to handle the RF part as efficiently as possible, rules are also needed from a UE behaviour perspective for how to handle other aspects such as configured SRS resources, PDCCH decoding and grants for PUSCH transmissions. While behaviour may be specified for SRS/PUSCH transmissions based on the state of the DL SCC of the SCell corresponding to the UL SCC [8], this is in fact essentially akin to introducing a common UL/DL deactivation state. Possible alternatives are to either rely mainly on aperiodic SRS requests for SCells when uplink aggregation is configured, or to use RRC to reconfigure the SRS resources when the eNB no longer schedules the UE for an UL SCC [9]; however, the initial intent of the MAC (de)activation mechanism is to avoid RRC overhead (at least for DL SCCs).
Therefore, we propose the following:
Proposal 1: 
A (de)activation state is explictly defined for UL SCC(s) for LTE R10.

Functional implications of UL SCC deactivation
Independently of how the UE handles possible RF retuning opportunities, the explicit UL SCC deactivation state would impact SRS transmissions, PUSCH transmissions and possibly also power headroom reporting:

Proposal 2: 
The UE shall not transmit SRS on a deactivated UL SCC, i.e. it shall not transmit on a dedicated resource (if configured) and it shall ignore any aperiodic SRS request (if any) in subframes for which the corresponding UL SCC is deactivated (deactivation does not release a configured SRS resource).

Proposal 3: 
The UE shall ignore any uplink grant applicable to a deactivated UL SCC, i.e. the UE does not need to decode PDCCH for uplink assignment for a deactivated UL SCC.

For power headroom reporting, we have no strong opinion. We note that according to RAN4, the UE may use a deactivated DL SCC as a pathloss reference if the PCell is not configured as the PL reference. If it is expected that the eNB configures uplink resources only when needed (i.e. short term configuration of UL SCC), then it may be better for a scheduler implementation to always receive power headroom information for all configured UL SCCs, independently of their activation state; otherwise (i.e. long term configuration) it may make more sense to avoid the RRC reconfiguration procedure and use MAC (de)activation to make UL resources available when needed, as well as sending power headroom reports only for those UL SCCs that are activated. We assume the latter behavior and thus propose: 
Proposal 4: 
When PHR is inserted in a MAC PDU, the UE shall include only those PHR(s) that correspond to a UL SCC that is activated in the subframe in which the PDU is first transmitted.

Common UL/DL SCC deactivation state based on UL/DL linking

Finally, given the above discussion on power savings in relation to uplink resources for SCells being configurable using RRC, and because PDCCH decoding for UL/DL SCCs is always on the same PDCCH (and possibly also correspond to a per-cell search space on that PDCCH for the purpose of blind decoding), there seems to be no motivations for having a separate state for the UL SCC and the DL SCC of a same cell. 
Proposal 5: 
A UL SCC has the same activation state (i.e. activated or deactivated) as the DL SCC to which it is linked, based on the agreed UL/DL “SIB2” linking, i.e. the Activation/Deactivation MAC CE is applied per configured SCell.

3 Conclusion
It is proposed that RAN2 discusses each alternative described above, and agree to the following:
Proposal 1: 
A (de)activation state is explictly defined for UL SCC(s) for LTE R10.

Proposal 2: 
The UE shall not transmit SRS on a deactivated UL SCC, i.e. it shall not transmit on a dedicated resource (if configured) and it shall ignore any aperiodic SRS request (if any) in subframes for which the corresponding UL SCC is deactivated (deactivation does not release a configured SRS resource).

Proposal 3: 
The UE shall ignore any uplink grant applicable to a deactivated UL SCC, i.e. the UE does not need to decode PDCCH for uplink assignment for a deactivated UL SCC.

Proposal 4: 
When PHR is inserted in a MAC PDU, the UE shall include only those PHR(s) that correspond to a UL SCC that is activated in the subframe in which the PDU is first transmitted.

Proposal 5: 
A UL SCC has the same activation state (i.e. activated or deactivated) as the DL SCC to which it is linked, based on the agreed UL/DL “SIB2” linking, i.e. the Activation/Deactivation MAC CE is applied per configured SCell.

A draft CR to TS 36.321 reflecting the above proposals is exemplified in appendix (based on the draft CR v3 introducing carrier aggregation [10]). The format of the MAC CE is discussed separately in [11].
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5 Appendix A – Draft CR example to TS 36.321v930 [10]
------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
-------------------------------------------------------------- FIRST CHANGE -----------------------------------------------------------
5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per Serving Cell. 
The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].

A Power Headroom Report (PHR) shall be triggered for the PCell and for any configured SCell with activated uplink resources if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one Serving Cell since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function.

If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:

-
obtain the value of the power headroom(s) from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

------------------------------------------------------- END OF FIRST CHANGE -------------------------------------------------------
------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
------------------------------------------------------------ SECOND CHANGE ---------------------------------------------------------
5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured SCells are initially deactivated. The network may subsequently activate and deactivate SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains a ca-DeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to all ca-DeactivationTimers and it is configured by RRC.
The UE does not need to monitor PDCCH for downlink assignments or uplink grants for a deactivated SCell. The UE is not required to perform CQI measurements and shall not report CQI/PMI/RI or transmit SRS for a deactivated SCell. 


The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC CE activating the SCelln:

-
activate the SCelln;

-
start or restart the ca-DeactivationTimer associated with the SCelln;

-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCelln:

-
deactivate the SCelln;

-
stop the ca-DeactivationTimer associated with the SCelln;

-
if PDCCH on the activated SCelln indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling DL CC indicates an uplink grant or a downlink assignment for the activated SCelln:

-
restart the ca-DeactivationTimer associated with SCelln;

-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;

----------------------------------------------------- END OF SECOND CHANGE -----------------------------------------------------
------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
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