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Introduction 
In RAN2#117-e, RAN2 discussed the issue of handling PDCCH skipping when there is a pending SR and made the following agreement:
	P1: UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending (FFS if “all” can be further restricted). 


At the meeting, there were different views regarding whether PDCCH skipping should be ignored on all carriers or only a certain set of carriers when there is a pending SR. In this paper, we provide an analysis on this open issue. 
Discussion
In the following, we analyse the issue in three cases.
A. Baseline
In this case, we assume Cell A is included in the allowedServingCells of the logical channel which triggered a SR. In addition, Cell A has both DL and UL carriers and the cell is self-scheduled. Therefore, all UL grants for Cell A are scheduled by PDCCH on its DL carrier. 
Then according to LCP restriction, if a SR is triggered by a logical channel which is configured with allowedServingCells, a sensible network implementation would provide UL grant to UE only in the cells which are included in that allowedServingCells. Because otherwise, the data which triggered SR would not be able to use UL grants in a cell not allowed by LCP restriction. 
For this reason, UE shall ignore an ongoing PDCCH skipping scheduled on the DL carrier of Cell A. On the other hand, if Cell B is NOT included in the allowedServingCells of the logical channel which triggered a SR and it is self-scheduled, then UE would not expect network to provide UL grant in Cell B in response to its SR. Therefore, it does not need to alter an ongoing PDCCH skipping in Cell B.
Observation 1. 	UE does not expect network to provide UL grant in response to its pending SR in a self-scheduled cell which is not included in the allowedServingCells of the logical channel which triggered the SR.
B. Cross-carrier scheduling
In this case, we assume that Cell A is included in allowedServingCells of the logical channel which triggered a SR and PUSCH transmissions in Cell A are scheduled by Cell B. Then for the same reason explained in the baseline case, network may schedule UL grant in the PDCCH in Cell B, in response to the pending SR. Therefore, UE shall ignore an ongoing PDCCH skipping in Cell B (i.e. the scheduling cell). 
For the same reason, if PUSCH transmissions in Cell A are scheduled by Cell B but Cell A is NOT included in allowedServingCells of the logical channel which triggered a SR, then UE would not expect network to schedule UL grant in response to the SR in the PDCCH in Cell B (i.e. the scheduling cell). Therefore, UE does not need to alter an ongoing PDCCH skipping in Cell B. 
Please note that this case also cover the case of UL-only cell, because the UL-only cell has to be cross-scheduled.
Observation 2. 	UE does not expect network to schedule UL grant in response to its pending SR in a scheduling cell if the scheduled cell is not included in the allowedServingCells of the logical channel which triggered the SR.
C. DL-only cell
If Cell A is a self-scheduled DL-only cell, then UE will not receive any UL grant on its DL carrier. Therefore, if UE does not need to alter an ongoing PDCCH skipping in Cell A. If Cell A schedules other cells (which is not a common configuration), then the same conclusion we’ve made for the cross-carrier scheduling case (i.e. Case B) applies. 
Summary
Based on the above analysis, we can see that whether UE shall ignore an ongoing PDCCH skipping on a DL carrier or not depend on the cell scheduled by the PDCCH of this DL carrier, i.e. 
· If the PDCCH of this DL carrier schedules a cell included in the allowedServingCells of the logical channel which triggered a pending SR, UE shall ignore an ongoing PDCCH skipping on that carrier;
· Otherwise, UE can continue an ongoing PDCCH skipping on this DL carrier, because UE does not expect to receiving UL grant as a response to its pending SR from the PDCCH of this DL carrier.
We therefore propose the following:
Proposal 1a.	If the PDCCH of a DL carrier schedules a cell included in the allowedServingCells of the logical channel which triggered a pending SR, UE shall ignore an ongoing PDCCH skipping on that carrier. Otherwise, UE can continue an ongoing PDCCH skipping on this DL carrier.
It is possible that multiple logical channels are assigned to the same SR configuration. In that case, the allowed serving cells are the union of all allowedServingCells of the logical channels which share the same SR configuration with the one which triggered the SR.
Proposal 1b.	If multiple logical channels share the SR configuration of the triggered SR, the allowedServingCells in Proposal 1a is the union of all allowedServingCells of the logical channels which share the same SR configuration with the one which triggered the SR.
In the remaining paper, we discuss two related issues.
First, we think it is necessary to make a clarification on when exactly UE should start ignoring PDCCH skipping due to a pending SR. Since network can’t be aware of a pending SR until it receives a SR transmission from the UE, it is more reasonable for the UE to start ignoring PDCCH skipping only at end of the first transmission of a SR.
Proposal 2.	If UE ignores PDCCH skipping due to a pending SR, UE starts it only at the end of the first transmission of the SR.
Second, if Proposal 2 is agreeable, then the following scenario may be possible: 
· After a regular BSR triggers SR, a PUSCH becomes available to include a BSR MAC CE before UE can make the first transmission of the pending SR. 
· It is possible that this PUSCH can be available within a PDCCH skipping duration. For example, it can be over a configured grant. Or the scheduling DCI for the PUSCH also includes the indication for PDCCH skipping but it has a long N2 for the PUSCH.
· The transmission of the BSR MAC CE cancels the pending SR.
In the above scenario, according to Proposal 2, the SR does not trigger UE to ignore PDCCH skipping because it is not sent. However, we think a BSR MAC CE serves the same purpose as a SR in this case. Therefore, its transmission should also trigger UE to ignore PDCCH skipping. 
Since network may not be able to know for certain which logical channel triggered this BSR, it is easier for network implementation if UE ignores PDCCH skipping on all carriers. In addition, since network may not be able to tell whether a BSR MAC CE is triggered by periodic BSR or regular BSR, UE should ignore PDCCH skipping in both cases. However, padding BSR should not have the same impact.
Proposal 3.	If a pending SR is cancelled by the transmission of a BSR MAC CE (except padding BSR) before its first transmission, UE shall ignore PDCCH skipping on all carriers after the transmission of that BSR MAC CE.    
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. 	UE does not expect network to provide UL grant in response to its pending SR in a self-scheduled cell which is not included in the allowedServingCells of the logical channel which triggered the SR.
Observation 2. 	UE does not expect network to schedule UL grant in response to its pending SR in a scheduling cell if the scheduled cell is not included in the allowedServingCells of the logical channel which triggered the SR.
Proposal 1a.	If the PDCCH of a DL carrier schedules a cell included in the allowedServingCells of the logical channel which triggered a pending SR, UE shall ignore an ongoing PDCCH skipping on that carrier. Otherwise, UE can continue an ongoing PDCCH skipping on this DL carrier.
Proposal 1b.	If multiple logical channels share the SR configuration of the triggered SR, the allowedServingCells in Proposal 1a is the union of all allowedServingCells of the logical channels which share the same SR configuration with the one which triggered the SR.
Proposal 2.	If UE ignores PDCCH skipping due to a pending SR, UE starts it only at the end of the first transmission of the SR.
Proposal 3.	If a pending SR is cancelled by the transmission of a BSR MAC CE (except padding BSR) before its first transmission, UE shall ignore PDCCH skipping on all carriers after the transmission of that BSR MAC CE.
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