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1. Introduction
In the RAN2 #100 meeting, we discussed various aspects of LCP and made the following agreements.

	…
5. The minimum grant size for not transmitting padding or padding BSR while having data available for transmission is 8 bytes.

6. The UE shall not perform UL skipping if a periodic BSR is triggered and there are data in any LCG.

FFS if there is no data available allowed to be transmitted on given UL grant the UE can perform UL skipping or if it can send padding BSR.
… 


In addition to the agreements, the following descriptions were captured in the chairman’s note.

	What is type of grant for restrict

-      LCP restriction for configured grant (type 1 and type 2)

-      LCP restriction for configured type 1

=>   LCP restriction is performed for configured grant type 1

=>   Baseline for now: If there is no data available allowed to be transmitted on given UL grant the UE can perform UL skipping (do not send padding BSR). FFS for next meeting if we do allow padding BSR in some cases.


As you can see above, there is one remaining FFS issue. It is about whether a UE is allowed to transmit padding BSR when there is no data that can be transmitted on a given UL grant. It should be noted that, although the UE’s buffer is not empty, such a situation can happen due to the mapping restriction between a LCH and a UL grant. Basically, there can be data in the UE buffers, but the LCH such data is on is barred from using the given UL grant due to e.g. non-compatible numerology and/or “time” restrictions.
Observation 1: Due to the logical channel restriction in NR, we should consider whether a UE should be allowed to transmit padding BSR when there is no data that can be transmitted on a given UL grant.

To finalize this issue, we will discuss the following in this contribution.

· The pros and cons of the current baseline, which is highlighted in green above

· Whether or not any enhancement of the baseline is needed
2. Discussion
First of all, we investigate the pros and cons of the current baseline: a UE can perform UL skipping (not send padding BSR) if there is no data available allowed to be transmitted on a given UL grant, even if there is in fact data in UE buffers for at least one LCH belonging to a LCG.

Table 1 Pros and cons of the baseline
	Pros
	1) The UE can obviously have the benefits of UL skipping itself, such as power saving and interference reduction.

2) If the given UL grant corresponds to the configured grant type 1 and it is shared among multiple UEs, the baseline can avoid the collision between, for example, URLLC data from one UE and the padding BSR transmitted without data from another UE.
3) By sticking with the baseline, we avoid non-essential optimisations (which enhancing efficiency of padding BSR in our view falls under).

	Cons
	1) The UE misses some opportunities to transmit padding BSR.


Next, we consider how serious the cons stated above are, in order to judge whether enhancing the baseline is needed or not. To do this, we can consider the following two simple cases.

[Case 1] At a certain slot, a UE has a configured UL grant type-1 that is only available for URLLC. However, there is only eMBB data in the UE’s buffer.
· In this case, we can say that transmitting padding BSR including the buffer status (BS) of the eMBB data is not urgent since its latency requirement is not as strict as URLLC. Accordingly, there may be no serious problem if this information is reported by e.g. periodic BSR later.

[Case 2] At a certain slot, a UE has a UL grant (via dynamic scheduling) that is only available for eMBB. However, there is only URLLC data in the UE’s buffer.

· It is generally true that URLLC has a higher LCH priority than eMBB. We can then assume that the URLLC data in the UE’s buffer has already triggered the BSR (and SR) procedure that results in the transmission of regular BSR. Accordingly, this regular BSR can be used to inform the gNB of the BS of the URLLC data, instead of the padding BSR on the dynamic UL grant.
· This case can also be circumvented by the gNB configuring the URLLC data to use the dynamic UL grant. In other words, not restricting certain high-priority LCHs from using a wider variety of grants is another way of dealing with this issue.
In these two cases, we can find that the cons of the baseline, which are mainly about missing the opportunities of transmitting padding BSR, are not critical since the BS of the data in the UE’s buffer, which cannot use the given UL grant, can be also reported by periodic BSR or regular BSR.
Observation 2: Even if the UE is not allowed to transmit padding BSR, another type of BSR, that is, periodic BSR (in case of low-priority data in the UE’s buffer) or regular BSR (in case of high-priority data in the UE’s buffer) can be used to provide the BS information to the gNB.

We think that Cases 1 and 2 are the most representative cases we can imagine: a UL grant is for higher-priority (lower-priority) data while there is lower-priority (higher-priority) data in the UE’s buffer. In this context, we can conclude that the cons of the baseline are not critical so that any enhancement of the baseline is not needed.
Proposal 1: In regard to the padding BSR issue, we propose not to allow the UE to send padding BSR if there is no data that can be transmitted on a given UL grant. In other words, we propose that the baseline agreement is adopted as the final agreement on this matter.
3. Conclusion

Observation 1: Due to the logical channel restriction in NR, we should consider whether a UE should be allowed to transmit padding BSR when there is no data that can be transmitted on a given UL grant.
Observation 2: Even if the UE is not allowed to transmit padding BSR, another type of BSR, that is, periodic BSR (in case of low-priority data in the UE’s buffer) or regular BSR (in case of high-priority data in the UE’s buffer) can be used to provide the BS information to the gNB.
Proposal 1: In regard to the padding BSR issue, we propose not to allow the UE to send padding BSR if there is no data that can be transmitted on a given UL grant. In other words, we propose that the baseline agreement is adopted as the final agreement on this matter.
