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1	Introduction
In this paper, we discuss the below postponed issue from the last meeting [1]. 
R2-2106442	Discussion on whether to ignore an UL grant overlapped with UCI	MediaTek Inc.	discussion	Rel-16
Postponed
[bookmark: _Ref178064866]2	Discussion
The problem is illustrated below 
[image: ]
Figure 1 retransmission of CG with empty buffer
For the initial transmission of a configured grant (CG), there is no UCI to be multiplexed on this grant and there is no data to be transmitted, and so the UE would skip the building of the MAC PDU. Since the MAC PDU to transmit has not been obtained, UE flushes the HARQ buffer of the identified HARQ process, see blue highlights in the Annex 5. If gNB transmits a re-tx grant later due to a misdetection of a UE DTX (i.e., no transmission) as a UL transmission, then this re-tx grant is skipped due to the empty buffer even if there would be UCI to be multiplexed on this grant, see yellow highlights in the Annex 5.
As mentioned in the email discussion [1], this is not aligned with the agreement in the RAN1 LS R2-2008711 in which RAN1 explicitly asks RAN2 to update Rel-16 TS 38.321. 
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.


[bookmark: _Toc79075751]The agreement in R2-2008711 has not been correctly captured: For configured grant, UE skips retransmission grant for empty HARQ buffer, even if there are UCIs to be multiplexed on it.

The root cause is the false positive/false alarm at the gNB (i.e., UE DTX -> UL transmission). Since the gNB mis-detected that there is a PUSCH transmission, the gNB expects that the UCI would be transmitted together with the PUSCH of the retransmission grant. Thus, the UCI to be multiplexed on the retransmission grant would be lost. In the case of CA, the UCI may be instead multiplexed in the PUSCH of another cell. For that PUSCH, on which the UCI is actually multiplexed, might not be decodable, since gNB does not expect UCI to be multiplexed there.
It was commented in the email discussion [1] that the false positive/false alarm is a corner case. However, false positive and false negative is a pair of tradeoffs in the gNB configuration, and it cannot simply be treated as a corner case:
· The false positive/false alarm/false detection: the UE skips transmission (i.e., DTX) but the gNB detects UL transmission.
· The false negative/misdetection: the UE transmits in the UL but the gNB does not detect UL transmission (i.e., false DTX).
Detection of UL PUSCH transmission is performed based on detection of the DMRS sequence, and a threshold is typically chosen to obtain a balance between the false positive and the false negative. One typical configuration is to tune the detection threshold to obtain an acceptable false positive rate (for example, 1% or 0.1%). The gNB then turns-on the UL skipping feature if the false negative detection rate is very low (for example, 10^-5) under the UE’s current SINR value. The reason is that the false negative is more severe. Admittedly, the gNB can tune the threshold so that both the false positive and the false negative are as low as 10^-5, but this comes with a loss in the coverage, i.e., it works only with a very good SINR value. 
[bookmark: _Toc79075752]UL skipping for configured grant may not work properly (due to a high false positive/negative rate) in low SINR condition. 

On the other hand, for dynamic grant, the same problem due to the gNB false positive occurs, but the MAC spec treats it differently as a new transmission.
[image: ]
Figure 2 retransmission for DG with empty buffer
This is due to the below condition in the initial transmission branch of the clause 5.4.2.1 HARQ entity in the MAC spec, see also green highlights in the Annex 5: 
	2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or


Because the grant is treated as an initial transmission, the MAC entity would obtain a MAC PDU to transmit from the multiplexing and assembly entity. If there is UCI to be multiplexed, the grant is not skipped and a MAC PDU is built. 
It, thus, makes senses to align the operations between the dynamic grant and the configured grant so we propose that 
[bookmark: _Toc79075753]For retransmission grant for CG, if the HARQ buffer of the identified process is empty, then MAC entity treats it as an initial transmission, the same as  retransmission grant for DG.
The MAC CR can be found in [2]. The CR is essentially the mirror of the case for dynamic grant. 
[bookmark: _Toc79075754]RAN2 to agree on CR R2-2108095.
Due to the false positive/false alarm at the gNB, the gNB expects that the UE would transmit on the retransmission grant. The CR is to align the UE behaviour to the gNB expectation and so there is no need for a new capability indication. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The agreement in R2-2008711 has not been correctly captured: For configured grant, UE skips retransmission grant for empty HARQ buffer, even if there are UCIs to be multiplexed on it.
Observation 2	UL skipping for configured grant may not work properly (due to a high false positive/negative rate) in low SINR condition.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For retransmission grant for CG, if the HARQ buffer of the identified process is empty, then MAC entity treats it as an initial transmission, the same as  retransmission grant for DG.
Proposal 2	RAN2 to agree on CR R2-2108095.
[bookmark: _In-sequence_SDU_delivery]
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5	Annex (excerpt of MAC spec 38.321 v16.5.0)
[bookmark: _Toc76574161]5.4.2.1	HARQ Entity
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or
2>	if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>	if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or
3>	if there is a MAC PDU in the MSGA buffer and the uplink grant was received in a fallbackRAR and this fallbackRAR successfully completed the Random Access procedure:
4>	obtain the MAC PDU to transmit from the MSGA buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a fallbackRAR:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a MAC RAR; or:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
4>	if the uplink grant size does not match with size of the obtained MAC PDU; and
4>	if the Random Access procedure was successfully completed upon receiving the uplink grant:
5>	indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
5>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>	else if this uplink grant is a configured grant configured with autonomousTx; and
3>	if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and
3>	if a MAC PDU had already been obtained for this HARQ process; and
3>	if the uplink grant size matches with size of the obtained MAC PDU; and
3>	if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>	consider the MAC PDU has been obtained.
3>	else if the MAC entity is not configured with lch-basedPrioritization; or
3>	if this uplink grant is a prioritized uplink grant:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	if the uplink grant is not a configured grant configured with autonomousTx; or
4>	if the uplink grant is a prioritized uplink grant:
5>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
5>	instruct the identified HARQ process to trigger a new transmission;
5>	if the uplink grant is a configured uplink grant:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
6>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
5>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
5>	if cg-RetransmissionTimer is configured for the identified HARQ process; and
5>	if the transmission is performed and LBT failure indication is received from lower layers:
6>	consider the identified HARQ process as pending.
3>	else:
4>	flush the HARQ buffer of the identified HARQ process.
2>	else (i.e. retransmission):
3>	if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty; or
3>	if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or
3>	if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with an uplink grant received in a Random Access Response (i.e. MAC RAR or fallbackRAR) or an uplink grant determined as specified in clause 5.1.2a for MSGA payload for this Serving Cell; or:
3>	if the MAC entity is not configured with lch-basedPrioritization and this uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of the uplink grant overlaps with a PUSCH duration of another uplink grant received on the PDCCH; or:
3>	if the MAC entity is configured with lch-basedPrioritization and this uplink grant is not a prioritized uplink grant:
4>	ignore the uplink grant.
3>	else:
4>	deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a retransmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
4>	if the uplink grant is a configured uplink grant:
5>	if the identified HARQ process is pending:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
4>	if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:
5>	consider the identified HARQ process as not pending.
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