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1 Introduction

In RAN2#70bis, RAN2 decided to keep the activation and deactivation of DL secondary component carriers. As it has been identified that with activation and deactivation the RF handling within the UE needs special attention, this contribution discusses possible RF management of the UE.

This contribution shows details of the MAC CE for CC Management in order to manage both DL and UL activation/deactivation. 
Since RAN2#70, RAN2 discussed the concept of UL activation without a final decision whether to adopt the concept or not. This contribution considers facts why UL activation is needed, lists measures, what UL activation comprises in functionality.

2 Discussion
2.1 UE RF behaviour for activation and deactivation

2.1.1 Downlink
After the discussion of DL CC activation and deactivation in the RAN2#70bis meeting and the decision to keep the concept of activating and deactivating, the DL SCells two options on handling the RF part of the UE were identified.

One possible solution, named solution A, would mean that UEs with only a single RF needs to tune the RF to all configured DL SCells, even if one or all SCells are deactivated. This behaviour avoids a retuning glitch that would occure if a UE would need to retune its single RF part to a newly activated SCell. Furthermore, measurement of deactivated DL component carriers would be possible at all times without retuning the RF part. UEs with only a single RF are assumed to be typical for intra-band use.
UEs with more than a single RF UE will be able to switch off the additional RF part on deactivation of all Scells.

A further solution, named solution B, would allow a UE to retune its RF part upon activation and deactivation of DL SCCs. This behaviour would require a specification on how to manage the inevitable glitch in reception will not lead to a loss of data.

Comparing both solutions, the following conclusions can be drawn:

· Solution A is less complex in handling for standardization. The power saving aspect of this solution, however, is diminished, since the RF part of the UE is always open on all configured DL SCells and only the baseband part can be switched off during deactivation.

· Solution B allows for retuning the RF part of the UE and is thus more efficient in terms of power saving possibilities compared to solution A. This comes at the cost to specify how to handle a glitch in the reception.
Hence, the decision on which solution to choose is a decision between complexity vs. power efficiency.

We propose to adopt solution A in order to avoid further complexity for activation and deactivation of DL SCells. 

Proposal 1: RAN2 should adopt RF handling as described in solution A for the downlink, i.e. so that it is ensured, that no glitches are caused by activation and deactivation.
2.1.2 Uplink

In the last two meetings RAN2 discussed the advantages of having UL activation. In the discussion the advantages were that, if the RF part would be allowed to be retuned to only the activated SCells, the UE could have some power saving advantage by applying UL activation and deactivation. Furthermore, this would allow periodic SRS transmission to be suspended on a deactivated UL carrier. This may contribute to power saving in the UE in the case that periodic SRS transmission is utilized. Note that aperiodic SRS is agreed in RAN1 and it is more efficient of SRS resource usage. 
In the uplink, only the intra-band aggregation case is specified in release 10, so we expect typical implementation of a UE will be with a single RF. Therefore, we currently identify no strong motivation to have activation/deactivation. If RAN2 should decide on activation/deactivation for the uplink, in order to keep complexity low, and to handle the UL equally as the DL we propose to choose solution A as well for the uplink.
Proposal 2: We don't identify a strong motivation to have activation/deactivation for the uplink in Rel-10. If RAN2 should agree on having UL activation/deactivation, in order to keep complexity low, and to handle the UL equally as the DL we propose to choose solution A as well for the uplink.
2.2 Bitmap design for DL activation/deactivation and mapping of bits to component carriers
A UE in RRC_Active can be configured with up to 5 component carriers [1]. One component carrier is always active (the PCell) the up to 4 other component carriers (the SCells) are activated/deactivated by eNB using the bitmap in the MAC CE for CC Management.

Assuming an UE with 5 configured component carriers, one of the SCells is the PCell and the other four are SCells. For the SCells activation and deactivation is needed. UE and eNB are well aware at all times which component carrier is the PCell and which component carriers are the SCells and that both UE and eNB have the same understanding on the configured component carriers.

In the last meeting, it was agreed to have UE specific Cell Index. Although it is not concluded whether Pcell has such an index, it is clear that it will be provided for Scells. So it is natural that each bit indicates an Scell according to the order of UE specific Cell Index. Additionaly, we prefer to keep this MAC CE size constant regardless of UE capability, so the bitfield would have the same size of 4 bits even if the UE is not capable of aggregating 4 SCCs.
Proposal 3: The bitmap for activation/deactivation of DL SCells included in the MAC CE for CC Management is comprised of 4 bits where each of the bits refers to exactly one of the possible 4 DL SCells. This is not affected by UE capability.
Proposal 4: Mapping between the bits of the bitmap for activation/deactivation is based on UE specific Cell Index.
2.3 Bitmap design for UL activation/deactivation and mapping of bits to component carriers

If RAN2 introduces UL activation and deactivation, then the same mechanisms as described in the previous section for DL SCell activation and deactivation apply for the activation and deactivation of UL SCells. A further bitmap is introduced into the MAC CE for CC Management in order to control activation and deactivation of UL SCells. The bitmap follows the same properties as the bitmap for DL SCells. Hence, we make the following proposals:

Proposal 5: If RAN2 introduces UL activation and deactivation, the bitmap for activation/deactivation of UL SCells included in the MAC CE for CC Management is comprised of 4 bits where each of the bits refers to exactly one of the possible 4 UL SCells.
Proposal 6: Mapping between the bits of the bitmap for activation/deactivation is based on UE specific Cell Index.
2.4 Clarification on activation and deactivation details
The following section clarifies the actions for a UE receiving an activation or deactivation command for the DL and for the UL. The latter one will only apply if RÄN2 agrees on UL activation/deactivation.
2.4.1 Downlink

For a deactivated DL SCell
· If periodic CSI transmissions are configured for the DL SCell, they are not sent while the DL SCell is deactivated

· The UE is not required to read DL assignments for the deactivated DL SCell
· There is no DL PDSCH reception for the deactivated DL SCell
For the activated DL SCell.

· If the DL CC is configured for periodic CSI transmissions, they are resumed when the DL SCell is activated

· DL assignments for the activated DL SCell are read and PDSCH reception is carried out accordingly

Hence, the following is proposed:

Proposal 7: Upon configuration of a DL SCell or reception of a deactivation command for a DL SCell the DL Scell enters the deactivated state.

Proposal 8: Deactivated state for a DL SCell comprises

· If periodic CSI transmissions are configured for the DL SCell, they are not sent while the DL SCell is in deactivated state

· The UE is not required to read DL assignments for a DL SCell in deactivated state
· There is no DL PDSCH reception for the DL SCell in deactivated state.
Proposal 9: Upon the reception of an activation command for a DL SCell the DL Scell enters the activated state.

Proposal 10: Activated state for a DL SCell comprises

· If periodic CSI transmissions are configured for the DL SCell, they are sent while the DL SCell is in activated state

· DL assignments for the activated DL SCell are read and PDSCH reception is carried out accordingly while the DL SCell is in activated state.

2.4.2 Uplink

If RAN2 introduces UL activation and deactivation, with the proposals in section 2.3 the uplink behaviour is analogous to the downlink behaviour.
For a deactivated UL SCell
· If periodic SRS transmissions are configured for the UL CC, they are not sent while the UL SCell is deactivated

· The UE is not required to read UL grants for the deactivated UL SCell
· There is no UL PUSCH transmission

For the activated UL SCell.

· The RF part of the UE needs to be tuned to the activated UL CC

· If the UL CC is configured for periodic SRS transmissions, they are resumed when the SCell is activated

· UL grants for the activated UL SCell are read and PUSCH transmission is carried out accordingly

Hence, the following is proposed:

Proposal 11: Upon configuration of a UL SCell or reception of a deactivation command for a UL SCell the UL Scell enters the deactivated state.

Proposal 12: Deactivated state for a UL SCell comprises

· If periodic SRS transmissions are configured for the UL SCell, they are not sent while the UL SCell is in deactivated state

· The UE is not required to read UL grants for a UL SCell in deactivated state

· There is no UL PUSCH transmission for the UL SCell in deactivated state.

Proposal 13: Upon the reception of an activation command for a UL SCell the UL Scell enters the activated state.

Proposal 14: Activated state for a UL SCell comprises

· If periodic RSR transmissions are configured for the UL SCell, they are sent while the UL SCell is in activated state

· UL grants for the activated UL SCell are read and PUSCH transmission is carried out accordingly while the UL SCell is in activated state.

3 Conclusions

This contribution discussed the the bitmap design for activation/deactivation of both DL SCCs and UL SCCs. Furthermore, the mapping of the bits in the MAC CE for CC Management to the DL SCCs and UL SCCs was shown. The following proposals were made:
Proposal 1: RAN2 should adopt RF handling as described in solution A for the downlink, i.e. so that it is ensured, that no glitches are caused by activation and deactivation.
Proposal 2: We don't identify a strong motivation to have activation/deactivation for the uplink in Rel-10. If RAN2 should agree on having UL activation/deactivation, in order to keep complexity low, and to handle the UL equally as the DL we propose to choose solution A as well for the uplink.
Proposal 3: The bitmap for activation/deactivation of DL SCells included in the MAC CE for CC Management is comprised of 4 bits where each of the bits refers to exactly one of the possible 4 DL SCells. This is not affected by UE capability.

Proposal 4: Mapping between the bits of the bitmap for activation/deactivation is  based on UE specific Cell Index.

Proposal 5: If RAN2 introduces UL activation and deactivation, the bitmap for activation/deactivation of UL SCells included in the MAC CE for CC Management is comprised of 4 bits where each of the bits refers to exactly one of the possible 4 UL SCells.
Proposal 6: Mapping between the bits of the bitmap for activation/deactivation is based on UE specific Cell Index.
Proposal 7: Upon configuration of a DL SCell or reception of a deactivation command for a DL SCell the DL Scell enters the deactivated state.

Proposal 8: Deactivated state for a DL SCell comprises

· If periodic CSI transmissions are configured for the DL SCell, they are not sent while the DL SCell is in deactivated state

· The UE is not required to read DL assignments for a DL SCell in deactivated state

· There is no DL PDSCH reception for the DL SCell in deactivated state.

Proposal 9: Upon the reception of an activation command for a DL SCell the DL Scell enters the activated state.

Proposal 10: Activated state for a DL SCell comprises

· If periodic CSI transmissions are configured for the DL SCell, they are sent while the DL SCell is in activated state
· DL assignments for the activated DL SCell are read and PDSCH reception is carried out accordingly while the DL SCell is in activated state.
Proposal 11: Upon configuration of a UL SCell or reception of a deactivation command for a UL SCell the UL Scell enters the deactivated state.

Proposal 12: Deactivated state for a UL SCell comprises

· If periodic SRS transmissions are configured for the UL SCell, they are not sent while the UL SCell is in deactivated state

· The UE is not required to read UL grants for a UL SCell in deactivated state

· There is no UL PUSCH transmission for the UL SCell in deactivated state.

Proposal 13: Upon the reception of an activation command for a UL SCell the UL Scell enters the activated state.

Proposal 14: Activated state for a UL SCell comprises

· If periodic RSR transmissions are configured for the UL SCell, they are sent while the UL SCell is in activated state
· UL grants for the activated UL SCell are read and PUSCH transmission is carried out accordingly while the UL SCell is in activated state.
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