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1. Introduction
At the RAN4#74bis meeting, discussion about an impact of PUCCH SCell on RRM core requirements started.  RAN4 discussed a SCell activation delay requirement for the PUCCH SCell in [1, 2] and it was pointed out that UE may not be able to transmit valid CSI reports immediately after completing the SCell activation if UL synchronization on the PUCCH SCell is not established. In order to further analyse the activation delay for the PUCCH SCell, RAN4#75 agreed a following way forward which focuses on up to 4CCs (i.e. 3 SCells) [3]. 
· To study the activation delay for PUCCH SCell for up to 4 CCs (i.e. 3 SCells) in the RAN4 #76 meeting 

· Note: “Activation delay” means the time from receiving activation command to being capable to transmit valid CSI report

· Consider following cases

· PUCCH SCell has UL synchronization

· PUCCH SCell does not have UL synchronization
Based on the agreed WF, in this contribution we firstly analyze the UL synchronization on the SCell when completing the SCell activation. And then, we clarify what RAN4 should specify for the SCell activation delay requirement. Finally, we analyze the activation delay requirement for PUCCH SCell considering both cases where the SCell has and does not have UL synchronization. 
2. Discussion

2.1. UL synchronization on SCell when completing SCell activation

Before analyzing the activation delay requirement for the PUCCH SCell, firstly we further analyze the UL synchronization on the SCell. In the last meeting, RAN4 discussed the case of no UL synchronization on the SCell at the time of completing the SCell activation as the PUCCH SCell specific case. However, here we would like to point out that whether or not the UL synchronization is established when completing the SCell activation does not depend on supporting PUCCH transmissions on the SCell. For example, as shown in Figure 1, if the SCell being activated belongs to the pTAG or a sTAG whose UL synchronization has been already established, the UL synchronization on the SCell has already been established when completing SCell activation. On the other hand, as shown in Figure 2, if the SCell being activated belongs to a sTAG whose UL synchronization has not established yet, the UL synchronization on the SCell has not established yet when completing SCell activation. In the latter case, UE needs to establish the UL synchronization before transmitting any UL signals except for PRACH.
Observation 1: No UL synchronization establishment at the time of completing the SCell activation is not the PUCCH SCell specific case.
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(a): The SCell being activated belongs to the pTAG. (b): The SCell being activated belongs to a STAG whose UL sync is established.




Figure 1: The SCell being activated has UL synchronization when completing SCell activation.
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Figure 2: The SCell being activated does not UL synchronization when completing SCell activation.
2.2. Activation delay requirement

2.2.1. Clarification of current activation delay requirement for legacy SCell

Before analyzing the detail of the activation delay requirement for the PUCCH SCell, firstly we analyze a current activation delay requirement for a legacy SCell(s) for up to 4CC CA specified in 36.133 Section 7.7. The current requirement is defined as allowed delay time until UE becomes to be capable to transmit valid CSI reports for the activated SCell on the PCell and to apply actions related to the activation command. What we would like to emphasize here is that RAN4 does not specify the time for UE actually to complete transmitting the UL signals such as the valid CSI reports. In addition, the actions related to the activation command are specified in 36.321 Section 5.13 and they include SRS transmissions on the SCell as shown in Figure 3. This means that the UE shall also be capable to transmit SRS on the SCell immediately after completing the SCell activation. 

Observation 2: RAN4 does not specify the time for UE actually to complete transmitting the UL signals as the activation delay.
Observation 3: UE is also capable to transmit SRS on the SCell immediately after completing the legacy SCell activation.
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Figure 3: UE behavior related to the legacy SCell activation.
2.2.2. Analysis of activation delay requirement for PUCCH SCell
The PUCCH SCell has all the functions specified for the legacy SCell. In addition to the functions, the PUCCH SCell supports the PUCCH transmissions on the SCell. In other words, UE supporting PUCCH SCell shall meet requirements for the PUCCH SCell in addition to those for the legacy SCell.
Observation 4: Only difference between legacy SCell and PUCCH SCell is PUCCH transmissions on the SCell. 

Based on the above, we analyze the activation delay requirement for UL synchronization case and no UL synchronization case, respectively. First, we focus on the UL synchronization case. As we discussed in the section 2.2.1, the current requirement for the legacy SCell can ensure the UE behavior that UE shall be capable to transmit SRS on the SCell immediately after completing the SCell activation. It would be a reasonable assumption that supporting PUCCH transmission on SCell does not cause additional delay compared to SRS transmission on the legacy SCell as far as it does not require extremely additional time for UE to warm up its RF. Consequently, in this case the time necessary to activate the PUCCH SCell shall be the same as that for the legacy SCell, i.e. up to 24ms or 34ms depending on the SCell conditions. Note that similar to the legacy SCell, the timing when UE can actually transmit depends on UL resources allocated for the corresponding signals.
Observation 5: Difference between SRS and PUCCH does not cause additional delay which UE requires to warm up its RF.

Proposal 1: For UL synchronization case, time necessary to activate the PUCCH SCell for up to 4CCs is the same as that for the legacy SCell, i.e. up to 24ms for known SCell and up to 34ms for unknown SCell

Next, we focus on no UL synchronization case. As we analyzed in section 2.2, UE cannot transmit any UL signals before establishing the UL synchronization. Thus UE needs additional delay and may not be able to actually transmit the UL signals such as the CSI reports on the SCell until 24ms or 34ms if the additional delay is large. As shown in the observation 2, however, the activation delay is defined as not the allowed delay time for UE actually to complete transmitting the UL signals but rather the allowed delay time for UE to be ready to transmit them. This means that the activation delay for no UL synchronization case is the same as that for the UL synchronization case..

Proposal 2: even if no UL synchronization case, time necessary to activate the PUCCH SCell for up to 4CCs is the same as that for the legacy SCell, i.e. up to 24ms for known SCell and up to 34ms for unknown SCell
Based on the above analysis, we propose as below.

Proposal 3: Current activation delay requirement can be applied for the PUCCH SCell activation for up to 4CCs regardless of the UL synchronization.
The allowed delay time from receiving activation command to being capable to transmit the UL signals such as the valid CSI reports is referred in 36.213 (RAN1 specification) and in 36.321 (RAN2 specification). Thus, we believe that it is useful to inform RAN1 and RAN2 of this time in order to facilitate the RAN1 and RAN2 discussion. We prepare a draft LS in [4].
Proposal 4: To send an LS to RAN1 and RAN2 in order to inform the time necessary to activate for PUCCH SCell.

Since RAN2 discussion related to the PUCCH SCell activation has not finished yet, RAN4 needs to wait for RAN2 final agreements in order to complete specifying the activation delay requirement for the PUCCH SCell. If RAN2 aims to specify the new behavior related to the PUCCH SCell activation especially for no UL synchronization case, RAN4 may need to introduce the corresponding new requirement. On the other hand, if RAN2 does not introduce the new behavior, it would be sufficient to add minor modifications in the current requirement in 36.133.
3. Conclusion
In this contribution, we firstly analyzed the UL synchronization on the SCell when completing the SCell activation. And then, we clarified what RAN4 should specify for the SCell activation delay requirement. Finally, we analyzed the activation delay requirement for PUCCH SCell considering both cases where the SCell has and does not have UL synchronization. Our observations and proposals are summarized as below:
Observation 1: No UL synchronization establishment at the time of completing the SCell activation is not the PUCCH SCell specific case.

Observation 2: RAN4 does not specify the time for UE actually to complete transmitting the UL signals as the activation delay.

Observation 3: UE is also capable to transmit SRS on the SCell immediately after completing the legacy SCell activation.

Observation 4: Only difference between legacy SCell and PUCCH SCell is PUCCH transmissions on the SCell. 

Observation 5: Difference between SRS and PUCCH does not cause additional delay which UE requires to warm up its RF.

Proposal 1: For UL synchronization case, time necessary to activate the PUCCH SCell for up to 4CCs is the same as that for the legacy SCell, i.e. up to 24ms for known SCell and up to 34ms for unknown SCell

Proposal 2: even if no UL synchronization case, time necessary to activate the PUCCH SCell for up to 4CCs is the same as that for the legacy SCell, i.e. up to 24ms for known SCell and up to 34ms for unknown SCell

Proposal 3: Current activation delay requirement can be applied for the PUCCH SCell activation for up to 4CCs regardless of the UL synchronization.

Proposal 4: To send an LS to RAN1 and RAN2 in order to inform the time necessary to activate for PUCCH SCell.
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Annex. 

The activation delay requirements specified in the current specification (36.133 Section 7.7).

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:
...

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.
The actions related to the activation command specified in 36.321 Section 5.13.
The MAC entity shall for each TTI and for each configured SCell:

-
if the MAC entity receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the MAC entity shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell.

-
start or restart the sCellDeactivationTimer associated with the SCell;

-
trigger PHR according to subclause 5.4.6.
...
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