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1. Introduction
At the last RAN4 meeting, discussion about an impact of PUCCH SCell on RRM core requirements was started. In [1, 2], it was argued that PUCCH SCell has an impact on at least the SCell activation delay requirements. In this contribution, we further discuss the RRM impact on the SCell activation requirements.
2. Discussion
2.1. Activation delay for PUCCH SCell

In the last RAN2 meeting, following aspects related to activation of PUCCH SCell were agreed [3].
1. If a deactivated PUCCH SCell becomes activated, the UE is not required to report CSI on this PUCCH 8 subframes after receiving the activation command, i.e., the UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell is completed.

2. If another SCell belonging to a secondary PUCCH group becomes activated, the CSI (with out of range CQI until activation is completed) for the newly activated SCell shall be transmitted from n+8 if the PUCCH SCell is already activated (i.e., legacy timing applies), or as soon as the activation of the PUCCH SCell is completed if the PUCCH SCell is also newly activated.

3. Upon deactivation of a PUCCH SCell the UE stops the transmitting PUCCH on this PUCCH SCell when the deactivation is completed but no later than n+8.
As described in the first point, it was agreed that a UE starts to transmit PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell is completed. In addition, during the RAN2 discussion, it was questioned what the delay requirement is to start PUCCH transmission on PUCCH SCell when the UE receives activation command for the PUCCH SCell [4]. We think that such delay requirement is RAN4 matter. Since it would be anyway necessary for RAN1 and RAN2 to specify their specifications, we consider that it is useful to inform them of the delay requirements in order to facilitate the RAN2 discussion.

From RAN1/2 specification point of view, there is no different UE behavior between a legacy SCell and the PUCCH SCell except for supporting PUCCH transmission after completing the activation. Our assumption is that such additional behavior related to PUCCH transmission does not affect to the delay which UE requires to warm up its RF. In other words, it is reasonable to assume that the activation time for the PUCCH SCell is up to 24ms or 34ms depending on the SCell conditions, i.e. known SCell or unknown SCell.
Observation 1: PUCCH transmission on PUCCH SCell does not affect to the delay which UE requires to warm up its RF.

Proposal 1: Activation time, which means the time from receiving activation command to being capable to transmit valid CSI report, is up to 24ms for known PUCCH SCell and up to 34ms for unknown PUCCH SCell.

When a UE transmits uplink signals except for PRACH preamble, UL synchronization is needed. In case of the legacy SCell activation, the UE can transmit CSI report for SCell on the cell transmitting PUCCH (PCell) as soon as SCell activation is completed. This is because it can be assumed that the UL synchronization on PCell is established when completing the SCell activation. On the other hand, in case of PUCCH SCell activation, the UE may not be able to transmit CSI report for SCell on the cell transmitting PUCCH (PUCCH SCell) immediately since the UL synchronization on the PUCCH SCell may not be established yet when completing the SCell activation. Specifically, if the UL synchronization on PUCCH SCell is established (e.g., PUCCH SCell belongs to pTAG or sTAG whose UL sync is established) and if there are uplink resources for reporting the CSI, the UE can transmit CSI report for SCell on PUCCH SCell immediately similar to the legacy case. On the other hand, if the UL synchronization on PUCCH SCell is not established (e.g., PUCCH SCell belongs to the sTAG whose UL sync is not established yet), even if there are uplink resources for reporting the CSI, the UE needs additional delay to perform RA procedure on the PUCCH SCell for transmitting CSI report compared to the legacy case.
Observation 2: If UL synchronization on PUCCH SCell is established and if there are uplink resources for reporting the CSI, the UE can transmit CSI report for SCell to PUCCH SCell immediately after completing the activation similar to the legacy case.
Observation 3: If UL synchronization on PUCCH SCell is not established, even if there are uplink resources for reporting the CSI, the UE needs additional delay for transmitting CSI report compared to the legacy case in order to establish UL synchronization.

Based on the above proposal and observations, we propose as below. We prepare a draft LS in [5]. 

Proposal 2: To send an LS to RAN2 and RAN1 in order to inform the activation time for PUCCH SCell.
2.2. Potential impact on RRM Activation requirements

Considering the discussion in the previous section, RAN4 may need to introduce the new activation delay requirements if RAN2 aims to specify the new behavior to resolve the scheduling delay problem in case of no UL synchronization on PUCCH SCell. Although RAN4 needs to wait for RAN2 final agreements, the preliminary analyses were provided in the last RAN4 meeting [1, 2]. In [1] as the possible behavior to resolve the problem, it was discussed to trigger RA preamble transmission on the PUCCH SCell immediately after the completing the activation of PUCCH SCell whose UL synchronization is not established. This behavior is similar to that of PSCell addition in DC where UE triggers RA preamble transmission when PSCell activation is completed. Thus, we can discuss the delay requirement of PUCCH SCell based on the PSCell addition delay requirement in DC. Unlike the DC, SFN acquisition delay does not need to be considered under the assumption that the SFN in SCell is always aligned with that in PCell in CA case. In addition, if PCell PRACH occurs at the same timing of SCell PRACH in CA, the UE behavior is up to UE implementation. This means that we do not need to consider the delay uncertainty due to PCell PRACH preamble transmission. Therefore the potential PUCCH SCell activation delay requirement in this case can be described as in Figure 1.
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Figure 1: Possible activation delay requirement of PUCCH SCell in case of no UL synchronization

· Time from (1) to (2): SCell activation delay, up to 24ms and 34ms in known and un-known SCell cases, respectively.

· Time from (2) to (3): Delay uncertainty in acquiring the first available PRACH occasion in the SCell, up to 30ms.

Based on the above analysis, our proposal is as below.
Proposal X: If RAN2 agrees the procedure to trigger RA procedure immediately after the completion of PUCCH SCell activation as the activation procedure of PUCCH SCell whose UL synchronization is not established, the activation delay requirement should be specified based on Figure 1.
3. Conclusion

In this contribution, we provided the further discussion on the RRM impact of PUCCH SCell on the SCell activation requirements. Our proposals and observations are as below.
Observation 1: PUCCH transmission on PUCCH SCell does not affect to the delay which UE requires to warm up its RF.
Proposal 1: Activation time, which means the time from receiving activation command to being capable to transmit valid CSI report, is up to 24ms for known PUCCH SCell and up to 34ms for unknown PUCCH SCell.

Observation 2: If UL synchronization on PUCCH SCell is established and if there are uplink resources for reporting the CSI, the UE can transmit CSI report for SCell to PUCCH SCell immediately after completing the activation similar to the legacy case.

Observation 3: If UL synchronization on PUCCH SCell is not established, even if there are uplink resources for reporting the CSI, the UE needs additional delay for transmitting CSI report compared to the legacy case in order to establish UL synchronization.

Proposal 2: To send an LS to RAN2 and RAN1 in order to inform the activation time for PUCCH SCell.
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