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1.	Introduction
Some of agreements related to UL skipping and periodic/padding BSR are captured below:
Agreements in RAN2#100:
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

The above agreements are reflected to the recent version of the NR MAC specification as follows:

Text in 38.321-200:The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.


This document discusses the exception rule for UL skipping regarding padding BSR.

2.	Discussion
It is FFS if there is no data available allowed to be transmitted on given uplink (UL) grant, the user equipment (UE) can perform UL skipping or if it can send padding BSR. We discuss this issue based on several aspects.

2.1	Original intention of the padding/periodic BSR skipping
The R14 LTE MAC specification, i.e. 36.321-e40, describes the padding BSR or periodic BSR skipping as follows:
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs and there is no aperiodic CSI requested for this TTI [2], the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:
-	in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI; or
- 	in case the MAC entity is configured with skipUplinkTxSPS and the grant indicated to the HARQ entity is a configured uplink grant;
The underlying assumption of the above statement is that if the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs, there is no data available for any logical channel (LCH). In other words, the original intention of the padding or periodic BSR skipping is that if there is no data available for any logical channel group (LCG), the UE can perform UL skipping instead of sending the padding BSR or the periodic BSR.

Observation 1. The original intention of the padding BSR or periodic BSR skipping is that the UE can skip sending the padding BSR or periodic BSR if there is no data available for any logical channel group (LCG).

2.2	SR differentiation
In NR, each LCH can be mapped to a different SR configuration and the SR configuration indicates a preferred numerology of the LCH. A data of a certain LCH can be transmitted over the UL grant corresponding to its SR configuration. Therefore, even though there is no data available allowed to be transmitted on given UL grant, there might be a data for an LCH mapped to a different SR configuration. This case is definitely different from the case that there is no data available for any LCG. An example in Figure 1 depicts the buffer status (BS) change of LCHs having different SR configuration. If a UE has only the UL grant corresponding to SR configuration 1 at time , there is no data available allowed to be transmitted on the grant, but there is a data available for LCH2 which uses SR configuration 2.

Observation 2. In NR, even though there is no data available allowed to be transmitted on given UL grant, there might be a data for an LCH mapped to a different SR configuration.

The problem becomes worse when the LCH is a low priority channel. Figure 1 shows an example. At time , if LCH1 with priority 1 (P1) already has a UL data and the corresponding UL grant is scheduled or configured, a new data for LCH2 with lower priority, i.e. priority 2 (P2), cannot trigger regular BSR. In this case, unless, luckily, a new data arrives at a LCH with a higher priority, LCH2 cannot help relying on the periodic BSR or the padding BSR. 
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At time  (), the UE still has only a UL grant corresponding to SR configuration 1 and there is no more data available allowed to be transmitted on the given UL grant since SR configuration 1 cannot be used for a data for LCH2 and, thus, padding BSR can be triggered. If periodicBSR-Timer has not been expired at time , periodic BSR is not triggered. In this case, the triggered padding BSR is a golden opportunity to report the buffer status (BS) value of LCH2 which cannot trigger regular BSR due to its lower priority. If the MAC entity performs UL skipping instead of sending the padding BSR, LCH2 should wait until periodicBSR-Timer expires or a new data arrives at an LCH with a higher priority.

Observation 3. In NR, padding BSR as well as periodic BSR is an important complement to low priority LCHs which can be restricted to trigger regular BSR and cannot use the given UL grant.


2.3	Weight of padding BSR and periodic BSR
The current NR specification states the condition for (re)starting periodicBSR-Timer and retxBSR-Timer as follows:
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new immediate transmission:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
According to the above statement, the MAC entity (re)starts periodicBSR-Timer unless all the generated BSRs are truncated BSRs. This implies that the generated padding BSR also triggers (re)start of periodicBSR-Timer and periodic BSR may be postponed. Thus, there is no reason to assume that padding BSR is redundant than periodic BSR or that padding BSR and periodic BSR should have different skipping conditions. Therefore, whether padding BSR or periodic BSR is triggered first, if there is a data available for any LCG, sending a earlierly triggered BSR is a more efficient supplement for regular BSR.

Observation 4. Whether padding BSR or periodic BSR is triggered first, if there is a data available for any LCG, sending the triggered BSR as soon as possible is a more efficient supplement for regular BSR.

Proposal. The UE shall not perform UL skipping but shall send padding BSR if padding BSR is triggered and there is a data available in any LCG.

3.	Conclusion
In this contribution, we discussed the exception rule for UL skipping by considering padding BSR.
Observation 1. The original intention of the padding BSR or periodic BSR skipping is that the UE can skip sending the padding BSR or periodic BSR if there is no data available for any logical channel group (LCG).
Observation 2. In NR, even though there is no data available allowed to be transmitted on given UL grant, there might be a data for an LCH mapped to a different SR configuration.
Observation 3. In NR, padding BSR as well as periodic BSR is an important complement to low priority LCHs which can be restricted to trigger regular BSR and cannot use the given UL grant.
Observation 4. Whether padding BSR or periodic BSR is triggered first, if there is a data available for any LCG, sending the triggered BSR as soon as possible is a more efficient supplement for regular BSR.

Proposal. The UE shall not perform UL skipping but shall send padding BSR if padding BSR is triggered and there is a data available in any LCG.
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