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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#115-e meeting, the UE behavior when cg-RetransmissionTimer is configured but autonomousTx is not was discussed without reaching conclusion.
In this contribution, we summarize this issue and propose a solution aligned with agreements so far and IIOT principles.
Discussion
2.1. [bookmark: _Ref67999823]Description of the issue 
In RAN2#113-e meeting, it has been agreed that both LCH based prioritization and CGRT can be configured together for IIoT in UCE where CGRT and autonomousTx, when configured, take care of LBT failures and deprioritized configured grants, respectively [1]:
Agreements:
1. LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)
2. 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.

Specifically, the protocol of interest regarding configured grants treatment is when the UL Grant reception procedure (Clause 5.4.1) filters out or routes the configured grants to the different branches (new transmission / retransmission) of the HARQ entity procedure (Clause 5.4.2.1) according to the below text [2]:
	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.
2.2. Solutions 
This contradiction was discussed in [3] and [4] 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 [3][4], 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: RAN2 keeps its agreement unchanged and considers the above TP for implementing it.
Conclusion
This contribution discussed in details the remaining issue of the UE behavior when cg-RetransmissionTimer is configured but autonomousTx is not. The resulting observations and proposal are as follows:
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 RAN2 agreement.
Observation 3: There is no single benefit performance or complexity-wise in reverting the RAN2 agreement.
[bookmark: _GoBack]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: RAN2 keeps its agreement unchanged and considers the above TP for implementing it.
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