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1 Introduction

At RAN2#69bis meeting, the concept of UL SCC Activation/Deactivation was discussed in [1, 2], but no conclusion was made. In this contribution we further discuss the concept of UL SCC activation/deactivation and the mechanism of activation/deactivation if the concept is adopted. 

2 Discussion
2.1 The concept of UL SCC Activation/deactivation
The main benefit of introducing UL SCC activation/deactivation is that it can avoid unnecessary periodic SRS transmission on the UL SCC, and thus reduce the UE’s power consumption as well as reduce interference to other UL transmissions. Normally SRS is transmitted with higher power, so the impact of power consumption and interference should be taken into account. The period of SRS transmission is configured via RRC signalling according to evaluated situation of channel change, so it is unreasonable to always configure a big period and impossible to reconfigure the period dynamically. In addition, it is agreed to introduce aperiodic SRS in Rel-10; obviously triggering an aperiodic SRS is better than maintaining periodic SRS transmission when the eNB wants to schedule the UL CC later.

In the following cases, it is reasonable for the UE to stop period SRS transmission on a UL SCC:

· Light load and eNB does not want to schedule the UL SCC for a quite while. In this case the eNB can send an explicit signaling to deactivate the UL SCC.
· All scheduling DL CCs for a UL SCC are deactivated. In this case, the UE knows it’s impossible to schedule the UL SCC, so it’s better to deactivate the UL SCC and avoid unnecessary periodic SRS transmission on the UL SCC.
· Bad radio condition detected by UE or eNB. If the UE detects the DL CC providing path-loss or timing preference for UL transmission is out-of-sync, then the UE should deactivate the corresponding UL SCC if exist. If the eNB detects bad quality of UL transmission on the UL SCC, the eNB should send explicit signaling to deactivate the UL SCC or remove the UL SCC.
From the above analysis we can see that there are many scenarios which need to deactivate an UL SCC and further stop periodic SRS transmission on the UL SCC. These scenarios are not rare cases, so the benefit of introducing UL SCC activation/deactivation is significant. Furthermore, as we analyze in following section 2.2, the mechanism of UL SCC activation/deactivation is very simple. So we propose:

Proposal 1: adopt the concept of UL SCC (de)activation.

2.2 Mechanism of UL SCC Activation/Deactivation
As discussed in section 2.1, when all scheduling DL CCs are deactivated, it is impossible to schedule the UL SCC. In this case, transmitting SRS on the UL SCC is useless. So we propose:
Proposal 2: the UL SCC is implicitly deactivated if all its scheduling DL CCs on which the UL SCC can be scheduled, are deactivated.
Another problem is whether a deactivated UL SCC should be activated after the UE receives an explicit command from the eNB to activate all or one of its scheduling DL CC. The activation of its scheduling DL CC does not mean the eNB wants to schedule the UL SCC, e.g. the scheduling DL CC is activated just for DL transmission, or UL transmission on another UL CC. So in this case the UL SCC should not be activated implicitly. However, we are not sure whether a UL SCC can be activated by scheduled UL grant. It depends on the UL activation delay. We have already sent an LS [3] to RAN4 to ask the UL activation delay. Anyway, we believe it is unnecessary to link the activation of a UL SCC with the activation of its scheduling DL CC. So we propose:
Proposal 3: UL SCC activation is independent of the activation of its scheduling DL CC, i.e. the UL SCC shall not be activated implicitly whenever any of its scheduling DL CC is activated.

Implicit mechanism has the following restriction/drawbacks:

· The UL SCC cannot be deactivated if one of its scheduling DL CC should keep activated to schedule another UL/DL CC, esp. in the case of cross scheduling.

· It is not always necessary to activate the UL CC when any of its scheduling DL CC is activated. However, if not so, the eNB can not activate a UL SCC in advance, and then there is no SRS reference for the first UL scheduling on the UL CC, and maybe RF retuning problem occurs.
Based on these restriction/drawbacks, explicit UL SCC activation/deactivation is necessary. Since we have already agreed to use a new MAC control element for DL CC activation/deactivation, we can reuse this MAC control element for UL CC activation/deactivation as proposed in [4]. So we propose:

Proposal 4: the agreed DL CC activation/deactivation MAC CE is also used for UL CC activation/deactivation, i.e. a new MAC CE is defined for both UL and DL CC activation/deactivation. 
As shown in Figure 1, an 8-bit bitmap is used to indicate activation/deactivation of configured DL CCs and UL CCs respectively. Within this bitmap, if bit #n is set to “1”, the corresponding DL/UL CC should be in activated state; otherwise the corresponding DL/UL CC should be in deactivated state. Since RAN#47 has agreed that at most 5 DL/UL CCs can be configured [5] for a UE simultaneously, the 3 most significant bits can be reserved. If the number of configured DL CCs is less than 5, the value of corresponding bits can be ignored by the UE. The bit value of the DL PCC can also be ignored since it can never be activated.
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Figure 1 Example of DL/UL CC (de)activation MAC CE
3 Conclusion

In this contribution we further discuss the concept of UL SCC activation/deactivation and the mechanism of activation/deactivation if the concept is adopted. We propose:

Proposal 1: adopt the concept of UL SCC (de)activation.

Proposal 2: the UL SCC is implicitly deactivated if all its scheduling DL CCs on which the UL SCC can be scheduled, are deactivated.
Proposal 3: UL SCC activation is independent of the activation of its scheduling DL CC, i.e. the UL SCC shall not be activated implicitly whenever any of its scheduling DL CC is activated.

Proposal 4: the agreed DL CC activation/deactivation MAC CE is also used for UL CC activation/deactivation, i.e. a new MAC CE is defined for both UL and DL CC activation/deactivation. 
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