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[bookmark: _Ref83278801]Introduction
The leftover issues for UCE are [1]-[5]:
· HPI selection rule among initial transmission and retransmission with equal priority
· Handling of deprioritized MAC PDU when cg-RetransmissionTimer is configured but autonomousTx is not configured
· Impact of one-shot HARQ feedback on drx-HARQ-RTT-TimerDL
This contribution addresses the above issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
HPI selection rule among initial transmission and retransmission with equal priority
RAN2 already agreed to align the R17 UE behaviour of HPID selection among new transmissions and among retransmissions in case of equal priority to the R16 UE behaviour of intra-UE prioritization among equal priority transmissions: leave it to UE implementation:
Agreements:
1.	If HARQ process ID selection is among the retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
2.	If HARQ process ID selection is among the initial transmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
The only leftover case is when the HPID selection is between a new transmission and a retransmission where a number of companies would prefer to prioritize the HPID associated with the retransmission [2]. Our view is that this approach creates a specific behaviour that, as could be seen from the running MAC CR offline [3], adds complexity to the UE behaviour (and implementation) compared with sticking to the homogeneous behaviour inherited from R16. Since we do not see any obvious benefit for adding that specific behaviour, we prefer to adopt the simplest approach (homogeneous behaviour for all equal priority cases).
Proposal 1: If HARQ process ID selection is among initial transmission(s) and retransmission(s) with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
Handling of deprioritized MAC PDU when cg-RetransmissionTimer is configured but autonomousTx is not configured
This issue is pending since RAN2#113-e meeting, and was discussed in several offlines [2][8][9] without reaching conclusion.
The protocol of interest regarding configured grants treatment is when the UL Grant reception procedure (Clause 5.4.1 in TS38.321) filters out or routes the configured grants to the different branches (new transmission / retransmission) of the HARQ entity procedure (Clause 5.4.2.1 in TS38.321) according to the below text:
	For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


In the configuration where cg-RetransmissionTimer is configured but autonomousTx is not, upon CG de-prioritization, only the cg-RetransmissionTimer is stopped, per RAN2#113-e agreement, but the configuredGrantTimer is kept running because autonomousTx is not configured, and the HARQ process is kept not pending due to successful LBT. This will route the next CGO for this HARQ process to the retransmission branch per the above specification text, and as described in Figure 1. In other words, the pending deprioritized PDU is immediately addressed by NR-U autonomous retransmission in the next CGO.


[bookmark: _Ref67927684]Figure 1: Deprioritized PDU handled by autonomous retransmission when autonomousTx is not configured
This means the current MAC behavior contradicts the RAN2#113-e agreement, copied below:
4. Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. 
If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
Observation 1: The current MAC specification, as it is, contradicts the RAN2 agreement that a deprioritized grant shall not be (autonomously) retransmitted when autonomousTx is not configured.
This contradiction was discussed in [8] and [9] where some companies suggested fixing it by not stopping the cg-RetransmissionTimer upon deprioritization of a CG when autonomousTx is not configured for that CG. But this only delays the autonomous retransmission which takes place when the cg-RetransmissionTimer expires (Figure 2). The argument is that this leaves some time for NW to send back a dynamic retransmission grant. However, for the case where the NW’s strategy would be to not recover the failed PDU (e.g. when a dynamic retransmission would anyway break the e2e latency), the pending PDU would still end-up being autonomously retransmitted on a CG, thus “stealing” the opportunity for a new transmission (Figure 3), and the contradiction still exists.


[bookmark: _Ref83902732]Figure 2: Same usecase as Figure 1, but where cg-RetransmissionTimer is not stopped upon CG deprioritization
Observation 2: Not stopping the cg-RetransmissionTimer does not resolve the contradiction with the RAN2 agreement.
Alternately, some companies think it is OK to live with this contradiction and the RAN2 agreement could be adjusted to cope with it [2][8][9], instead of implementing the agreement in the specification. However we have strong concerns with this option:
1. This (now old) agreement resulted from a long debate and was carefully written to capture the majority of views (with many companies compromising for it)
2. This agreement reflects the principle that cg-RetransmissionTimer and autonomousTx keep controlling the autonomous (re)transmissions of NR-U and IIOT, respectively, as in R16.
3. There is no single benefit performance-wise in reverting the agreement. The only argument in favor of it is that it requires no change to the specification. However, the option where cg-RetransmissionTimer is not stopped upon CG deprioritization does require a specification change, which then contradicts this argument. Moreover, as shown in the below TP, the specification change required to implement the RAN2 agreement is minimal, hence this argument is not really strong.
4. Without this agreement, as elaborated above, there is no way to prevent a UE from retransmitting a PDU from a deprioritized CG on another CG opportunity. Specifically, for deprioritized PDUs in R16 IIOT, it is important to leave to NW the freedom to disable the autonomous transmission feature to prevent an autonomous transmission to block a new transmission in the next CGO. This would indeed be undesired when a CG configuration is expected to only address initial transmissions of a periodic deterministic traffic (as captured for example in Table 5.2-1 of TS22.104) and as illustrated in Figure 3. For such traffic type, the network could prefer to either handle the deprioritized PDU via gNB dynamic retransmission grant, or just abandon it if it would anyways result in the PDU to not meet the end-to-end latency requirement.


[bookmark: _Ref83973797]Figure 3: CG configuration addressing periodic deterministic traffic: CGOs are for new transmissions only and are not expected to carry autonomous retransmissions
Observation 3: There is no single benefit performance or complexity-wise in reverting the RAN2 agreement.
Observation 4: Reverting the RAN2 agreement would prevent the NW from configuring CGs to be used exclusively for initial transmissions e.g. to address periodic deterministic traffic.
Therefore the MAC text needs to be updated to fulfill the above RAN2 agreement, as below.
	1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant which was not deprioritized (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


[bookmark: _Toc83972612]Proposal 2: RAN2 confirms that a deprioritized grant shall not be autonomously retransmitted when autonomousTx is not configured. RAN2 considers the above TP for implementing this.
The impact of one-shot HARQ feedback on drx-HARQ-RTT-TimerDL
In last meeting, the impact of one-shot HARQ feedback on drx-HARQ-RTT-TimerDL was addressed in [6] and summarized in [5]. Although this issue is postponed in Rel-16, RAN1 discussed UE feedback enhancements for HARQ-ACK and further agreed enhanced Type 3 CB (codebook) and one-shot HARQ-ACK re-transmission in Rel-17 [6]. Therefore, we should consider Type 3 CB (one-shot HARQ feedback in Rel-16), enhanced Type 3 CB and one-shot HARQ-ACK re-transmission altogether when discussing the impact on the drx-HARQ-RTT-TimerDL in Rel-17. The first two can be summarized as one-shot HARQ-ACK transmission, and the last one is one-shot HARQ-ACK re-transmission.
- Type-3 HARQ-ACK codebook
Type-3 HARQ-ACK codebook is introduced in Rel-16 NR-U WID. When pdsch-HARQ-ACK-OneShotFeedback-r16 is configured and One-shot HARQ-ACK request field with value 1 is included in DCI format 1_1, UE will report HARQ-ACK feedback for all HARQ processes and all CCs configured in the PUCCH group via including the HARQ-ACK information in a Type-3 HARQ-ACK codebook.
- Enhanced Type-3 HARQ-ACK codebook
Enhanced Type-3 HARQ-ACK codebook is an optimization of Type-3 HARQ-ACK. It can be configured for a subset of CCs or a subset of HARQ processes per CC and triggered by ‘one-shot HARQ-ACK request’ as Type-3 HARQ-ACK codebook.
	RAN1#107e: 

Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)


1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))



Agreement
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
…


- One-shot HARQ-ACK re-transmission
One-shot HARQ-ACK retransmission is a new mechanism in Rel-17. It is used to indicate the retransmission of a HARQ-ACK codebook.  A new 1-bit DCI field will be introduced for the HARQ-ACK retransmission request.
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]RAN1#107e:
Conclusion
There is no consensus to support the simultaneous configuration of the Rel-16 Type 3 HARQ-ACK CB and Rel-17 one-shot re-tx HARQ triggering for a UE in Rel-17. 

Conclusion
There is no consensus to support the simultaneous configuration of the Rel-17 Enhanced Type 3 HARQ-ACK CB and Rel-17 one-shot HARQ re-tx triggering for a UE in Rel-17. 

Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).


The three types of one-shot HARQ-ACK transmission/retransmission have the same characteristics from RAN2 perspective: 1) they are requested by DCI irrespective of PDSCH transmission; 2) UE cannot expect the HARQ-ACK transmission/retransmission time occasion before it receives the DCI request; 3) they can be applied to multiple HARQ processes.
In [5], the impact of one-shot HARQ feedback on drx-HARQ-RTT-TimerDL had been discussed. Similarly, the two new Rel-17 DCI-triggered one-shot HARQ transmission/retransmission have impact on drx-HARQ-RTT-TimerDL. Because of their common characteristics, we should adopt a unified solution considering the impact on drx-HARQ-RTT-TimerDL.
Proposal 3: A unified solution should be applied to drx-HARQ-RTT-TimerDL when any type of one-shot HARQ-ACK transmission/retransmission is triggered.
[bookmark: _GoBack]In [5], the impact on drx-HARQ-RTT-TimerDL was objected because 1) Ericsson thought UE knows the time occasion of DL HARQ feedback via one-shot HARQ-ACK request and then starts drx-HARQ-RTT-TimerDL based on bellow yellow part, so no need to revise the MAC specification; 2) LG thought drx-RetransmissionTimerDL will be started if the PDSCH-to-HARQ_feedback timing indicate a non-numerical k1 value, and drx-HARQ-RTT-TimerDL is not needed at all (as blue part).
	TS 38.321
[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc90287203]5.7	Discontinuous Reception (DRX)
…
1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
NOTE 3:	When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating a non-numerical k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
3>	if the PDSCH-to-HARQ_feedback timing indicate a non-numerical k1 value as specified in TS 38.213 [6]:
4>	start the drx-RetransmissionTimerDL in the first symbol after the (end of the last) PDSCH transmission (within a bundle) for the corresponding HARQ process.


However, both the yellow part and the blue part are based on NNK1 assignment. In Rel-16, if pdsch-HARQ-ACK-OneShotFeedback-r16 is configured and a one-shot HARQ-ACK request is received by UE, it will transmit HARQ-ACKs for all HARQ processes, including the HARQ processes with and without PDSCH-to-HARQ_feedback timing indicator field in their previous DCIs. Similarly, when enhanced Type-3 HARQ-ACK is configured, UE will transmit HARQ-ACKs for all configured HARQ processes irrespective of the PDSCH-to-HARQ_feedback timing indication in previous DCIs.
Observation 5: For one-shot HARQ-ACK transmission (Type-3 HARQ-ACK codebook and Enhanced Type-3 HARQ-ACK codebook), UE should transmit HARQ feedback of all (configured) HARQ processes irrespective of the PDSCH-to-HARQ_feedback timing indication in previous DCIs.
For one-shot HARQ-ACK retransmission, gNB schedules the retransmission of a previous HARQ-ACK codebook. Obviously, UE should start drx-HARQ-RTT-TimerDL in this case even if drx-HARQ-RTT-TimerDL/ drx-RetransmissionTimerDL for the HARQ process(es) was started before. So that gNB and UE can have same understandings on the active/inactive time for DRX operation.
Observation 6: For one-shot HARQ-ACK retransmission, UE should start drx-HARQ-RTT-TimerDL even if drx-HARQ-RTT-TimerDL/ drx-RetransmissionTimerDL for the HARQ process(es) was started before.
In summary, UE should start drx-HARQ-RTT-TimerDL for the HARQ process(es) when HARQ-ACK feedback requested by DCI is received.
Considering above three types of one-shot HARQ-ACK feedback requested by DCI, the suggested TP is:
	TS 38.321
5.7	Discontinuous Reception (DRX)
…
1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission or a one-shot HARQ-ACK feedback requested by DCI as specified in TS 38.213[6]:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;


Proposal 4: UE should start drx-HARQ-RTT-TimerDL for the HARQ process(es) when HARQ-ACK feedback requested by DCI is received. RAN2 considers the above TP.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below observations and proposals.
Proposal 1: If HARQ process ID selection is among initial transmission(s) and retransmission(s) with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
Observation 1: The current MAC specification, as it is, contradicts the RAN2 agreement that a deprioritized grant shall not be (autonomously) retransmitted when autonomousTx is not configured.
Observation 2: Not stopping the cg-RetransmissionTimer does not resolve the contradiction with the RAN2 agreement.
Observation 3: There is no single benefit performance or complexity-wise in reverting the RAN2 agreement.
Observation 4: Reverting the RAN2 agreement would prevent the NW from configuring CGs to be used exclusively for initial transmissions e.g. to address periodic deterministic traffic.
Proposal 2: RAN2 confirms that a deprioritized grant shall not be autonomously retransmitted when autonomousTx is not configured. RAN2 considers the above TP for implementing this.
Proposal 3: A unified solution should be applied to drx-HARQ-RTT-TimerDL when any type of one-shot HARQ-ACK transmission/retransmission is triggered.
Observation 5: For one-shot HARQ-ACK transmission (Type-3 HARQ-ACK codebook and Enhanced Type-3 HARQ-ACK codebook), UE should transmit HARQ feedback of all (configured) HARQ processes irrespective of the PDSCH-to-HARQ_feedback timing indication in previous DCIs.
Observation 6: For one-shot HARQ-ACK retransmission, UE should start drx-HARQ-RTT-TimerDL even if drx-HARQ-RTT-TimerDL/ drx-RetransmissionTimerDL for the HARQ process(es) was started before.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 4: UE should start drx-HARQ-RTT-TimerDL for the HARQ process(es) when HARQ-ACK feedback requested by DCI is received. RAN2 considers the above TP.
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