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1 Introduction

At RAN2#70 meeting, several companies proposed to reconsider the introduction of Scell (de)activation concept and an email discussion was arranged. However, the email discussion has not made consensus on the removal of the concept.
In this contribution we give further analysis on the introduction of Scell (de)activation concept. In addition, we discuss UL (de)activation again since the following issues are still open:
1) Do we need UL (de)activation?

2) Would we have SIB2 linked control or independent control?
2 Discussion
2.1 DL (de)activation
Introducing Scell (de)activation concept will provide gains from the following three aspects:

1) battery saving, especially to support common DRX;

2) reduce delay of scheduling preparation;

3) reduce the load of RRC load in eNB.

The per-UE DRX scheme without a separate Scell (de)activation procedure will lead to unnecessary battery consumption if it is possible to use more than one CC in DRX mode. To achieve similar battery saving, enhanced DRX scheme is needed, such as per-CC DRX for instance. Enhancing the DRX scheme will also introduce complexity in RAN2, e.g. maintaining a lot of DRX related timers for each CC if per-CC DRX scheme is adopted.
It is obvious that the second benefit will be lost if RAN2 agree to remove Scell (de)activation concept. There should be a tradeoff between battery saving and RRC load in eNB if no deactivation exists, which depends on traffic patterns and the carrier aggregation strategy applied by the eNB. To achieve similar battery saving as with deactivation, the RRC load will increase significantly as the rate of CC addition/removal would increase; otherwise the last benefit can only be achieved at the cost of more battery consumption, i.e. configuring more Scells than needed by traffic volume. On the contrary, in most cases an appropriate DRX configuration with deactivation can avoid frequent RRC signaling for CC addition/removal and achieve sufficient battery saving as well.
So far we identified the following three disadvantages if RAN2 keeps the concept of deactivation.
1) Extra RAN4 workload to evaluate measurement requirements for deactivated Scell.
2) RF retuning interruption.
3) Unnecessary PUCCH resource waste for deactivated Scell.
If RAN2 agree to remove Scell (de)activation concept, the main benefit is to avoid extra RAN4 work load. Regarding the measurement requirements for deactivated Scell, there should be a tradeoff between battery saving and accurate Scell measurement. Work load in RAN4 could be reduced if Rel-8/9 DRX measurement requirements could be reused for a deactivated Scell.
Even if Scell (de)activation concept is removed, the RF retuning interruption is still there because CC addition/removal may also result in RF retuning. So RF retuning interruption is an independent issue. The last disadvantage above depends on how PUCCH resources are configured on the UL Pcell. Anyway, maybe it can be ignored since RAN2 assumed the load of PUCCH resources was not a problem in UL/DL PCC linking discussion.
In summary, the benefit of removing (de)activation concept is not as big as we expected. The only important aspect of keeping the concept is the potential impact on RAN4 workload. Work load in RAN4 could be reduced if Rel-8/9 DRX measurement requirements could be reused for a deactivated Scell. So we propose:
Proposal 1: keep the concept of DL (de)activation in Rel-10.
2.2 UL (de)activation
The main benefit of introducing UL (de)activation 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 could not be ignored. 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 long 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 SCC later.

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

· Light uplink traffic 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 is impossible to schedule the UL SCC, so it is 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 (de)activation is significant. So we propose:

Proposal 2: adopt the concept of UL (de)activation.
If the concept of UL (de)activation is adopted, we think it is feasible and simple to use only one MAC CE for UL as well as for DL. So we proposal:

Proposal 3: Only one MAC CE is defined for both DL and UL (de)activation if the concept of UL (de)activation is adopted.

2.3 The relationship between UL/DL (de)activation

RAN1 have agreed that one CC can only be scheduled by one DL CC, i.e. have only one scheduling CC. when the corresponding scheduling CC is deactivated, it is impossible to schedule the UL SCC. In this case, transmitting SRS on the UL SCC is useless. So we propose:
Proposal 4: the UL SCC is implicitly deactivated if its scheduling CC is deactivated.

On the contrary, should a deactivated UL SCC be activated after the UE receives an explicit command from the eNB to activate its scheduling CC? The activation of its scheduling 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. In this case the UL SCC should not be activated implicitly. So we propose:
Proposal 5: UL SCC activation is independent of the activation of its scheduling CC, i.e. the UL SCC shall not be activated implicitly whenever its scheduling CC is activated.

Another problem is whether (de)activation of a UL CC is dependent on that of its SIB2-linked DL CC. In our understanding, the UL (de)activation is based on the scheduling requirement on a UL CC. For UL scheduling, only the scheduling CC and the path-loss reference CC are relevant DL CCs. As we known, the scheduling CC of a UL CC may not be its SIB2-linked DL CC because cross scheduling is introducing. Regarding path-loss reference, RAN4 has agreed that path-loss reference CC is always SIB2-linked; and a deactivation DL CC can be used as a path-loss reference CC. From above analysis, we can not see any inevitable dependency of (de)activation for a pair of SIB2-linked UL/DL CCs. 
3 Conclusion

In this contribution we further discuss the necessity of keeping Scell (de)activation concept and the mechanism of UL (de)activation if UL (de)activation is adopted. We propose:
Proposal 1: keep the concept of DL (de)activation in Rel-10.
Proposal 2: adopt the concept of UL (de)activation.

Proposal 3: Only one MAC CE is defined for both DL and UL (de)activation if the concept of UL (de)activation is adopted.

Proposal 4: the UL SCC is implicitly deactivated if its scheduling CC is deactivated.

Proposal 5: UL SCC activation is independent of the activation of its scheduling CC, i.e. the UL SCC shall not be activated implicitly whenever its scheduling CC is activated.
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