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1. Introduction
RAN2 has agreed to introduce the concept of DL CC (Component Carrier) activation/deactivation for CA (Carrier Aggregation) [1]. RAN2 has also been discussing whether or not to adopt the concept of CC activation/deactivation also for UL [2-4], but has not concluded yet. This contribution first addresses the possible benefits for UL CC activation/deactivation, and then considers the relation to DL CC activation/deactivation.

2. Discussion
2.1
Possible benefits of UL CC activation/deactivation
If CC activation/deactivation is to be applied also for UL, the assumption would be that UL transmissions on the deactivated UL SCC are disabled. Since it has been agreed that PUCCH and SPS-PUSCH transmissions are only performed on the UL PCC, disabling UL transmissions on UL SCC actually means disabling of PRACH, PUSCH and SRS transmissions on UL SCC. It is noted that PRACH on UL SCC triggered by eNB PDCCH order might be supported, but is already ruled out for other cases.

From past RAN2 discussions, there may be the following benefits in defining CC activation/deactivation also for UL.

RF retuning

RAN2 has previously agreed that activation/deactivation need not to be defined for UL assuming that the UE can by default have its UL transmitter turned off and turn it on in time to perform PUSCH transmissions after receiving the corresponding UL grants. However, it has been suggested that without any deactivation state defined for the UL, while the UE has ongoing PUSCH transmissions, the UE might need to always tune its RF bandwidth to the possible maximum bandwidth allocation (i.e. PUSCH granted for all configured UL CCs), since RF retuning at the UE might take some time [2]. If this turns out to be the case, UE battery might be unnecessarily drained when the eNB only intends to use a subset of the configured UL CCs. Furthermore, it was suggested that this may also introduce unnecessary interference.

Periodic SRS
During the time eNB decides not to schedule PUSCH on a particular UL SCC, SRS transmissions on the particular UL SCC has no value and just becomes a source of unnecessary inter-cell interference and UE battery consumption. Such unnecessary SRS transmissions on UL SCC can be avoided if only aperiodic SRS is utilized for UL SCCs. I.e., the eNB can only request aperiodic SRS on UL SCC while that UL SCC is a candidate for scheduling PUSCH to the UE. However, in the case where periodic SRS is configured for UL SCCs, it would be desirable to temporarily stop them when the eNB decides not to allocate PUSCH those UL SCCs, e.g. due to the incoming traffic rate.

Spurious emissions
Related to the email discussion on CC failure [5], it was suggested that transmissions on UL SCC should be stopped when the quality of the related DL SCC (e.g. the DL SCC from which the UE estimates the pathloss to be used for power control on the concerning UL SCC) becomes poor. Even if the eNB avoids scheduling on the UL SCC during such times, the UE may falsely detect UL grants (or eNB PDCCH order for RACH) on this UL SCC. It is noted that such false alarms would not happen if the SIB2 linked DL SCC is deactivated and cross-carrier scheduling is not configured. However, if cross-carrier scheduling is configured, just deactivating the SIB2 linked DL SCC will not eliminate such possibility. Also, if periodic SRS transmissions are configured on this UL SCC, some measure is needed to stop the periodic SRS transmissions on this UL SCC.

With the above motivation, there may be values in also defining UL SCC activation and deactivation.

Proposal 1: RAN2 should discuss whether or not to support UL SCC activation and deactivation.
Proposal 2: If UL SCC activation and deactivation is supported, a UE shall at least (1) discard/ignore UL grants allocating PUSCH resources on a deactivated UL SCC and (2) stop periodic SRS transmissions on a deactivated UL SCC. 

2.2
UL SCC (de-)activation and DL SCC (de-)activation
If CC activation and deactivation is also defined for UL, then naturally, there are the following two general approaches:

Approach 1: UL SCC (de-)activation and DL SCC (de-)activation are independent of each other

Approach 2: UL CC (de-)activation is linked to DL CC (de-)activation

Approach 2A: (De-)activation of UL CC is linked to (de-)activation of DL CC linked via SIB2 to the UL CC

Approach 2B: (De-)activation of UL CC is linked to (de-)activation of DL CC serving as the pathloss reference for the UL CC

Approach 1 provides the most flexibility as this approach allows the eNB to (de-)activate any combinations of DL and UL SCCs. However, when deactivating a DL SCC used as the pathloss reference for configured UL SCC(s), the eNB should deactivate these UL SCC(s) together in order to avoid spurious transmissions. The drawback of this approach, however, is that it requires extra bits for the Activation/Deactivation MAC control element to independently indicate UL (de-)activation, and moreover, it seems to provide too much flexibility for the benefit it brings.

Approach 2 provides simpler solutions with restrictions on the possible (de-)activation combinations of DL and UL SCCs. Both Approach 2A and Approach 2B do not require extra bits for the Activation/Deactivation MAC control element as the UL SCC (de-)activation status is implicitly determined from the (de-)activation status of the linked DL SCC. For Approach 2A, in case the DL SCC serving as the pathloss reference and the DL SCC linked via SIB2 are different for a particular UL SCC, when the eNB deactivates the DL SCC serving as the pathloss reference, the eNB should also deactivate the DL SCC linked via SIB2 to avoid spurious transmissions on the concerned UL SCC. For Approach 2B, this comes for free. It is noted that if the DL SCC for pathloss reference of an UL SCC is always configured to be the DL SCC linked via SIB2 to the UL SCC, Approach 2A and Approach 2B would be identical.
From the viewpoint of simplicity, we would prefer to adopt Approach 2.

Proposal 3: If UL SCC activation and deactivation is supported, it should be implicit based on the (de-)activation status of a linked DL SCC.

3. Conclusion
This contribution addressed the issue of UL SCC activation and deactivation and proposes the following:

Proposal 1: RAN2 should discuss whether or not to support UL SCC activation and deactivation.
Proposal 2: If UL SCC activation and deactivation is supported, a UE shall at least (1) discard/ignore UL grants allocating PUSCH resources on a deactivated UL SCC and (2) stop periodic SRS transmissions on a deactivated UL SCC.
Proposal 3: If UL SCC activation and deactivation is supported, it should be implicit based on the (de-)activation status of a linked DL SCC.

Reference

[1] R2-102645 Stage 2 description of Carrier Aggregation, Nokia Siemens Networks (Rapporteur)

[2] R2-101210 Discussion on UL CC activation and deactivation, Nokia Corporation, Nokia Siemens Networks
[3] R2-102099 Discussion on UL CC activation and deactivation, Nokia Corporation, Nokia Siemens Networks

[4] R2-102451 On UL CC activation, Samsung

[5] R2-102488 CA UL/DL CC failures, E-mail rapporteur (NTT DOCOMO, INC.)







































































































































































































































PAGE  
2

