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1 Introduction

In the previous RAN2 meeting it was clarified that from power saving perspective there are scenarios where the UE profits from the application of a separate activation/deactivation step for component carrier activation [1]. In the meeting it was decided to have such a mechanism additionally to the configuration of component carriers in the UE.
However, beyond the decision of having such an additional step for activation and deactivation several details of component carrier activation and deactivation are yet open. Especially the signalling mechanism for activation/deactivation, whether the deactivation and activation is common for all component carriers or is handled per component carrier and the details of which measurements are needed for support of component carrier activation/deactivation are still open issues.
This contribution discusses after a clarification on UE capability in regard to component carrier the three issues mentioned above, which are

· Signalling of component carrier activation/deactivation
· Validity of activation/deactivation command
· Measurements needed for activation/deactivation.
2 Discussion
While UE is required to transmit PUSCH transmission on every configured UL component carrier within UE capability when it receives an UL grant on PDCCH, a DL component carrier needs to be activated after configuration before PDCCH and PDSCH can be received on the DL component carrier. 

2.1 Configuration of component carriers
2.1.1 Relation of configured component carriers to UE capability
Although it may be common understanding, we would like to clarify that configured UL component carrier and configured DL component carrier are within UE capability. If fast switching of frequencies without loss is possible, activation/deactivation of DLL component carriers and transmission of PUSCH on UL component carriers should be also possible beyond UE capability, but in our view this is rather difficult to conclude in release 10 time frame. Therefore we propose the following:

Proposal 1: The configuration of DL/UL component carrier is within UE’s aggregation capability. As a consequence of the latter activation/deactivation is as well within UE capability.
2.1.2 Default state of component carriers after configuration message

After configuration of the component carriers it is not defined yet what the default state of these component carriers in terms of activation and deactivation should be. We think that in order to actually use a configured component carrier eNB always issues an additional activation command. Therefore the default state of a newly configured component carrier is ‘deactivated’.

Proposal 2: A newly configured component carrier is always in a default state of ‘deactivated’. In order to activate a newly configured component carrier, an activation command is necessary.

2.2 Signalling of component carrier activation and deactivation
During discussion in last meeting it was left open whether explicit component carrier activation and deactivation commands will be signalled via L1 (i.e. PDCCH based ) signalling or if MAC (i.e. MAC Control Element based) signalling will be used. Furthermore it is still under discussion whether the deactivation of DL component carriers could also be handled implicitly.
A comparison between the two explicit signalling mechanisms was already presented in detail in e.g. [2]. The main properties of the two explicit signalling mechanisms are as follows.
· PDCCH based signalling: While holding a larger signalling unreliability, this method is more accurate in terms of timing. In regard to the information that needs to be conveyed to the UE (i.e. selection of activation or deactivation, bitmap for addressing the component carriers) it should be noted that PDCCH provides sufficient space to include all the necessary information.
· MAC Control Element based signalling: Being more reliable than PDCCH based signalling, MAC based signalling is inaccurate in terms of timing.
Since power saving benefits of component carrier activation/deactivation were identified for specific traffic scenarios, most prominently the simultaneous presence of semi-persistently scheduled traffic (i.e. VoIP) and bursty best-effort traffic it is necessary to analyze how the activation/deactivation signalling options impact on the power saving opportunities.
2.2.1 Activation

When a DL component carrier is activated using an activation PDCCH eNB can allocate resources on the activated component carrier in the subframe following the activation. This means that the timing relationship between activation and first resource allocation possibility is exactly one subframe. When using MAC based signalling (i.e. a MAC control element) for DL component carrier activation there is no defined timing between activation and first downlink assignment opportunity. eNB has to wait for the acknowledgement of the transport block that included the activation MAC CE. The time delay between activation and first resource assignment opportunity is even larger considering that the transport block might need one or more HARQ retransmissions before correct reception at UE side.
When the above is taken into account this implies that MAC based activation signalling cannot follow the traffic pattern as precisely as this is the case for PDCCH based activation resulting in a less flexible activation including the chance that for a certain period of time a component carrier is unnecessarily activated.

In order to have a precise timing relation for activation and first scheduling opportunity on the activated component carrier we therefore prefer to have PDDCH based activation.
It should be noted that in terms of signalling reliability the PDCCH signalling of component carrier activation/deactivation can be made as reliable as the MAC based signalling when introducing ACK/NACK feedback for the activation/deactivation PDCCH.

Proposal 3: Explicit activation of configured DL component carriers is done by PDCCH signalling.
2.2.2 Deactivation

We think that explicit deactivation of DL component carriers is needed in order to adjust the active period of a DL component carrier to the traffic pattern. A timer based implicit deactivation approach would have negative impact on power saving. For explicit deactivation, the same arguments applied for activation of DL component carriers can apply to the explicit deactivation. We therefore propose as well to have PDCCH based deactivation for DL component carriers. It is furthermore desirable to use the same mechanism both for activation and deactivation.
Proposal 4: Explicit deactivation of configured DL component carriers is done by PDCCH signalling.

Apart from an explicit deactivation mechanism we don’t see the need for an additional implicit deactivation mechanism. It is rather desirable to make the explicit activation/deactivation mechanism reliable than having an additional implicit mechanism as a fallback.
Proposal 5: There is no implicit deactivation of configured DL component carriers.
2.3 Validity of the activation/deactivation command
Having discussed the means of activating and deactivating component carriers in the above section, another open issue is whether such an activation/deactivation command is valid for all configured component carriers of a UE except one carrier to indicate activation/deactivation, i.e. if one command is activating/deactivating all configured component carriers simultaneously, or if such a command controls activation and deactivation on a per DL component carrier basis.
Both explicit signalling methods from section 2.1 offer sufficient means to allow for individual activation and deactivation of DL component carriers. While configuration of component carrier is on a long term basis compared to the activation of a component carrier it can be assumed that from actual scheduling needs eNB needs to activate only a subset of the configured component carriers in order to give a sufficient assignment to the UE.
If activation and deactivation are only possible for all configured DL component carriers on a common basis, this leads, when considering above described scenario, to activation of component carriers that that might have no scheduled resources during their activation time.
In order for eNB to be able to avoid such inefficient activation of DL component carriers we propose that DL component carriers can be activated and deactivated on an individual basis. It should be possible to address more than one DL component carrier up to all configured DL component carriers with a single PDCCH command. Therefore, allowing individual basis does not increase PDCCH overhead compared to a common activation/deactivation scheme while offering more flexibility for efficient DL scheduling.
Proposal 6: DL component carriers are allowed to be activated and deactivated individually. A single activation/deactivation command can activate/deactivate one to all configured DL component carriers.
2.4 Measurement needed to support efficient activation/deactivation

The main reason for introducing a deactivated but configured component carrier state is power saving. Hence, activity of RF and baseband parts of the UE should be set to a minimum in this state. In order to allow for fast activation of DL component carriers (fast means within one subframe) the minimum requirement for the UE is to perform RSRP/RSRQ measurements every 200 ms on a configured but deactivated DL component carrier.
Beyond the RSRP/RSRQ measurement we don’t see any necessity for further measurements that need to be performed on a configured but deactivated DL component carrier.

Proposal 7: UE has to perform RSRP/RSRQ measurements on every configured but deactivated DL component carrier without a measurement gap.

3 Conclusions
In this contribution we discussed the open issues of DL component carrier activation and deactivation and came to the following conclusions.
Proposal 1: The configuration of DL/UL component carrier is within UE’s aggregation capability. As a consequence of the latter activation/deactivation is as well within UE capability.
Proposal 2: A newly configured component carrier is always in a default state of ‘deactivated’. In order to activate a newly configured component carrier, an activation command is necessary.

Proposal 3: Explicit activation of configured DL component carriers is done by PDCCH signalling.

Proposal 4: Explicit deactivation of configured DL component carriers is done by PDCCH signalling.

Proposal 5: There is no implicit deactivation of configured DL component carriers.
Proposal 6: DL component carriers are activated and deactivated individually. A single activation/deactivation command can activate/deactivate a subset of the configured DL component carriers.
Proposal 7: UE has to perform RSRP/RSRQ measurements on every configured but deactivated DL component carrier without a measurement gap.
4 References

[1] R2-100233, “Need for separate component carrier activation step”, Panasonic
[2] R2-096752, “Activation and deactivation of component carriers”, Ericsson, ST-Ericsson
3GPP


