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1	Introduction 

The SCell power reduction or dropping in UL CA maximum output power condition was first identified in FR2 as a RAN5 conformance issue which was brought up in RAN4 #96-e meeting [1,2]. The issue was further discussed in the next few RAN4 meetings with the focus on whether equal PSD condition for intra-band UL CA should be maintained for testing maximum output power associated requirements [3]. And the conclusion was drawn in an LS to RAN5 with RAN4’s recommendation that equal PSD is a preferred test condition to verify the UL CA requirements, but the testing details are up to RAN5 [4]. 

While the issue was thought being closed in RAN4, it was further brought up in last RAN4 meeting with the concern that the SCell power reduction or dropping, though recognized as an expected UE behavior according to the PCell prioritization rule in UL CA power control defined in RAN1 specifications [5], would cause impact on UL throughput in the field [6]. And a new requirement in RAN4 to limit the serving cell output power was proposed to intend to resolve the issue [7] which was postponed as the necessity for introducing a new RAN4 requirement is not yet clarified. In this contribution, we share our further views on SCell dropping in UL CA and propose if SCell dropping in UL CA is a real field issue, RAN1 should be involved in any specification alteration on the intent to mitigate this issue.              

2 Discussion

Intra-band UL CA has been introduced since LTE Rel-10 specifications around 10 years ago and the feature is also carried on in NR FR1 Rel-16 and FR2 Rel-15 specifications. There were numerous 4G devices in the field already supporting UL CA operation as well as with freshly launched 5G UEs. However, there has not been UL CA SCell dropping issue reported in the field as recently identified in RAN5 FR2 conformance tests for UL CA requirements. Therefore, whether SCell dropping in UL CA would really happen in the field or result in any performance impact is subject to further investigation. On the other hand, SCell power reduction or dropping is known as an expected UE behavior according to the PCell prioritization rule in RAN1 specifications which in principle should not do more harm than good to the network operation.

In our view, there is a clear distinction between the conformance test and field operation under the maximum output power condition. In conformance test, the tester would continue sending the TPC “UP” commands to the DUT till its output power saturates which would be an indication of reaching UE’s PCMAX. Unlike in real network, there is no UE power headroom (PHR) reporting back to the tester during the TPC “UP” processing in the conformance test. As a result, UE would continue scaling back its SCell output power to leave more power to PCell according to the prioritization rule till SCell is dropped. On the other hand, in real network, the base station would adjust the TPC based on the UL signal SNR condition and UE’s PHR. If under UL CA there is insufficient SNR for PCell and UE is also running out of the PHR for CA, then the network may schedule UE to deactivate SCell or even reduce the PCell resource allocation in order to boost up the PCell SNR. Therefore, even without the PCell prioritization rule, there should be a mechanism for network to deactivate SCell to maintain the PCell performance. And in our view the SCell deactivation by the network should be a better way to manage the network performance instead of leaving UE to drop SCell by itself where the SCell power scaling is essentially out of network’s control.                 
Observation 1: There is a clear distinction between the conformance test and field operation under the maximum output power condition.

Observation 2: In conformance test, there is no UE power headroom (PHR) reporting back to the tester during the TPC “UP” processing.

Observation 3: In real network, the base station would adjust the TPC based on the UL signal SNR condition and UE’s PHR.

Observation 4: Even without the PCell prioritization rule, there should be a mechanism for network to deactivate SCell to maintain the PCell performance.

Observation 5: SCell deactivation by the network should be a better way to manage the network performance instead of leaving UE to drop SCell by itself where the SCell power scaling is essentially out of network’s control.

On the other hand, the new requirement as proposed in last RAN4 meeting by limiting the serving cell output power is virtually no difference with the existing TPC mechanism. For example, scheduling a DPCMAX = 3 dB to UE would be equivalent to network stop sending TPC “UP” command when PCell PHR is approaching 3 dB. The new requirement seems to be only effective in conformance test to prevent SCell from dropping since the tester does not have the knowledge of UE PHR in order to adjust or stop TPC “UP” commands. Therefore, whether the new requirement would really benefit the network operation is still subject to further investigation. If the new requirement is to only solve the UL CA conformance test issue, we do not think it is necessary as it would not only create more RAN4 specifications workloads but also increase UE test burden. The testing details should be up to RAN5 as already consented in the LS to RAN5 [4].

Observation 6: The new requirement as proposed in last RAN4 meeting by limiting the serving cell output power is virtually no difference with the existing TPC mechanism.

Observation 7: If the new requirement is to only solve the UL CA conformance test issue, it would not be necessary as it not only creates more RAN4 specifications workloads but also increases UE test burden.

In summary, based on our assessment above, we think further clarification is needed as whether UL CA SCell dropping would really take place in the field to impact the network performance. If SCell dropping in UL CA would be confirmed as a real field issue, we think RAN1 should be involved in any specification alteration on the intent to mitigate this issue.

Proposal: If SCell dropping in UL CA would be confirmed as a real field issue, RAN1 should be involved in any specification alteration on the intent to mitigate this issue.         

3	Conclusion

In this contribution, we share our further views on SCell dropping in UL CA and propose if SCell dropping in UL CA is a real field issue, RAN1 should be involved in any specification alteration on the intent to mitigate this issue.

Observation 1: There is a clear distinction between the conformance test and field operation under the maximum output power condition.

Observation 2: In conformance test, there is no UE power headroom (PHR) reporting back to the tester during the TPC “UP” processing.

Observation 3: In real network, the base station would adjust the TPC based on the UL signal SNR condition and UE’s PHR.

Observation 4: Even without the PCell prioritization rule, there should be a mechanism for network to deactivate SCell to maintain the PCell performance.

Observation 5: SCell deactivation by the network should be a better way to manage the network performance instead of leaving UE to drop SCell by itself where the SCell power scaling is essentially out of network’s control.

Observation 6: The new requirement as proposed in last RAN4 meeting by limiting the serving cell output power is virtually no difference with the existing TPC mechanism.

Observation 7: If the new requirement is to only solve the UL CA conformance test issue, it would not be necessary as it not only creates more RAN4 specifications workloads but also increases UE test burden.

Proposal: If SCell dropping in UL CA would be confirmed as a real field issue, RAN1 should be involved in any specification alteration on the intent to mitigate this issue.
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