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1
Introduction
In RAN2#90 meeting, one open issue was left and the scenario is listed below [1].
Two cases with SR configured on deactivated SCell:

Case 1 More frequent SR on SCell (e.g. 5 ms) and less frequent SR on PCell (e.g. 80ms);

Case 2 SR is only configured on SCell but not on PCell.

It is assumed that there are more SR opportunities configured on the deactivated SCell, e.g., shorter SR period on the SCell, and longer on the PCell for the reason that the SCell could offload the data from the PCell. And the UE’s performance when UE has delay sensitive data to send or the uplink data buffer exceeding the threshold under the assumption should be enhanced.
In this contribution, we will analyze the scenario and potential solutions. Then we will give further the compare from the  delay, PCell interruption and power consumption point of view.
2
Discussion
2.1
Scenario and Potential Solutions
The major issue in [1] is that when the UE has delay sensitive data or the uplink data amount beyond the threshold, what the UE should perform if the SR is configured at deactivated Scell for case 1 and case 2. The scenario is analyzed below.
When the UE has delay sensitive data to send and the SCell has been deactivated, the SR period configured on the PCell should make sure that the delay of the uplink data of the UE will not be impacted. In this way, the SR configured on the PCell should not be too long to affect the users’ experience. On the other side, if the UE has large amount of data beyond the threshold to send, the SCell should be kept activated for the reason that the SCell could offload the data from the PCell. In this manner, if the UE has large amount of data or delay sensitive data to send, the PCell should be configured with short SR period or the SCell should not deactivated. 
Based on the above analysis, there are three solutions to solve this problem. 
Solution 1: eNB implementation, e.g. the PCell is configured with shorter SR period, or the SCell is kept activated.
Solution 2: The UE triggers RACH on the PCell if Scell is deactivated even PCell has SR configuration.
Solution 3: Allow PUCCH SCell pre-activation at the UE side to transmit SR.
In the below section we will give further the compare from the delay, PCell interruption and power consumption point of view.

2.2
Delay analysis

The main concern on delay is the time from the UE sends the SR or initiates the RACH procedure to the eNB receives the BSR which is named BSR Delay in this document. This is because that the eNB could schedule the data on the PCell or on the SCell depends on its load after the eNB gets the BSR. In this section, we further evaluate the delay of different solutions.
Solution 1: eNB implementation, e.g. the PCell is configured with shorter SR period, or the SCell is kept activated.
1A: PCell with shorter SR period.

When the SCell is deactivated and the UE has data to send, the UE could wait for the PCell SR opportunity and this may consume about PCell_SR_Period + BSR_Schedule_delay ≈ PCell_SR_Period + 8ms.
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Figure 2-1 BSR Delay of send SR on PCell
In this way, the delay depends on the PCell SR period configuration. 

1B: The SCell is kept activated.
If the SCell is kept activated, the delay will be: SCell_SR_Period + BSR_Schedule_delay = SCell_SR_Period + 8ms. 
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Figure 2-2 BSR delay when SCell Cell kept activated

It could be seen that if the SR period configured on PCell in solution 1A is the same or even than that of the SCell in solution 1B, the BSR delay performance will be equal or even better.
Solution 2: The UE triggers RACH on the PCell if Scell is deactivated even PCell has SR configuration.
The UE may trigger PCell RACH procedure.  The whole procedure is depicted in Figure 2-3., the PRACH period is 5ms and the RAR delay is 3ms. So the delay consumed by triggering RACH procedure is RACH_DELAY + RAR_Delay + Msg3_Delay = 5 + 6+ 4= 15 ms.
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Figure 2-3 PCell RACH trigger procedure

Solution 3: allow PUCCH SCell pre-activation at the UE side to transmit SR.
The UE could pre-activate the SCell and sends the SR on the SCell. The total delay is Activation_Delay + SCell_SR_Delay + BSR_Schedule_Delay ≈24/34 + SCell_SR_Delay  + 4 = SCell_SR_Delay  + 28/38ms.
From the above analysis, it could be concluded that:
Observation 2: The BSR delay in Solution 1A and 1B depends on the configured SR period and that UE triggers RACH on the PCell has the shortest BSR delay.
2.3

PCell interruption analysis

If solution 3 is used, the PCell shall be interrupted when the SR (PUCCH Scell) is being activated based on the UE’s behaviour and it is not control by the network. When there is downlink transmission ongoing, this interruption could probably cause DCI loss or downlink feedback loss.
Observation 3: That allowing the SR (PUCCH SCell) pre-activation at the UE side to transmit SR could cause unnecessary DCI loss or downlink feedback loss.
2.4

Power consumption analysis

In solution 3, the UE should first activate the SCell. And in the SCell activation procedure, the UE performs DL synchronization as well as measurements on the SCell, monitors the PDCCH and sends the CSI information to the eNB .However, the PCell SR opportunity maybe arrives first because Scell activation delay can be 24ms or 34 ms, and the data will be sent depending on the PCell scheduling. Thereafter, the UE has to deactivate the SCell if Scell activation is not needed anymore. In this case, extra power is consumed.
Observation 4: The SR (PUCCH SCell) pre-activation at the UE side to transmit SR maybe cause unnecessary power consumption.
3
Conclusions

From the above analysis, the conclusions are drawn below in table 3-1. 
Table 3-1 Performance Comparison
	
	BSR Delay 
	PCell interruption
	Power Saving Problem
	Specification

work

	Solution 1A
	Depending on SR period
	Yes
	Low
	No

	Solution 1B
	Depending on SR period
	No
	low
	No

	Solution 2
	Short
	No
	Low
	Yes

	Solution 3
	Long
	Yes
	High
	Yes


Considering the issue and complexity that We kindly propose that:
Proposal 1: eNB implementation method, e.g. the PCell is configured with shorter SR period, or the SCell is kept activated is enough for SR configured on deactivated SCell .
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