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1.
Introduction
In this document, AUL open issues listed by the rapporteur [1] are discussed and we would like to present another new issue such as issue 13.
2.
Discussion
2.1 FFS in Running CR
[Issue 1, S5.4.1] In RAN2#99, it was agreed that the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant. In this version, it is assumed that a UE which is configured with AUL is also configured with skipUplinkTxSPS. FFS how to capture that a UE which is configured with AUL should trigger SPS confirmation, e.g. adding a separate condition for UEs configured with AUL, or capturing that a UE configured with AUL should also be configured with skipUplinkTxSPS (e.g. in field description of the RRC AUL configuration in TS 36.331) 
[Issue 2, S5.4.3.1] FFS on whether the above condition already enables UEs configured with AUL to skip transmitting padding MAC PDUs.
The SPS is configured with skipUplinkTxSPS when SPS interval is shorter than 10 subframes. In the meanwhile, the AUL is always used with skipping operation regardless of periodicity, and hence, it seems this parameter is not needed at all. If we use skipUplinkTxSPS even for AUL, we need to specify in RRC specification that this field should always be set for AUL. It could be misleading from MAC without reading RRC carefully and we would like to avoid extending the use of parameters developed for other purposes. Thus, it would be good add a separate condition for AUL to trigger AUL Confirmation MAC CE.
Proposal 1. We do not use skipUplinkTxSPS for AUL. Add a separate condition in MAC that a UE which is configured with AUL should trigger SPS confirmation.

With Proposal 1, a separate condition is needed in Subclause 5.4.3.1 saying that the MAC entity shall not generate a MAC PDU for the HARQ entity in case the uplink grant for this TTI has been configured for the Serving Cell for which UL HARQ operation is autonomous asynchronous. The detailed text can be discussed further.
Proposal 2. To add a condition when the MAC entity shall not generate a MAC PDU in Subclause 5.4.3.1. 
[Issue 2, S5.4.1] FFS how the UE applies the configured uplink grant, i.e. the AUL bitmap, upon (re)activation command.
For SPS, SPS occasions are generated based on start offset and periodicity. In AUL, 40bits of AUL bitmap is used to generate AUL occasions, where each bit indicates whether it is an AUL occasion within the period of 40 ms. As they are totally different way of generating resource occasions, it seems straightforward to specify them in separate section.
Proposal 3. To specify AUL occasion generation in separate section other than SPS.
[Issue 3, S5.4.1] FFS if the above description for legacy asynchronous HARQ operation is further impacted by the introduction of AUL.
In legacy asynchronous HARQ, a HARQ process for a TTI is indicated by UL grant. For AUL, however, the UE selects a HARQ process for a TTI to perform UL transmission. Furthermore, the HARQ operation for AUL is called autonomous asynchronous HARQ in the current running CR [R2-1804139]. Thus, the legacy description cannot be reused and we need to specify autonomous asynchronous HARQ separately. 
Proposal 4. To specify autonomous asynchronous HARQ operation for AUL in Section 5.4.1.
[Issue 4/5, S5.4.2.2] FFS whether MAC starts the UL HARQ RTT Timer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome). 
FFS whether MAC starts the retransmissionULTimer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome).
First, we would like to propose another name for this timer to avoid any confusion with DRX timer, i.e., drx-ULRetransmissionTimer, e.g., HARQFeedbackTimer. 

Although there can be a time difference between when LBT ACK is received from lower layer and when UL data is sent, the difference would be very small, e.g., within 1ms. Given that the MAC PDU to be transmitted on AUL is already prepared in HARQ buffer and the MAC transmits it immediately after receiving LBT ACK from the lower layer, it is not likely that there is another transmission opportunity exist between LBT ACK and UL data transmission. 

In addition, it is more logical to start HARQFeedbackTimer when transmitting UL data because the intention is to prevent any another transmission while waiting for the HARQ feedback. 

Therefore, we propose to start HARQFeedbackTimer when MAC transmits a MAC PDU on AUL resource, i.e., irrespective of the LBT Feedback.

Proposal 5. To start HARQFeedbackTimer when MAC transmits a MAC PDU on AUL resource. 
The purpose of UL HARQ RTT Timer is to allow not monitoring PDCCH by considering processing time in network side, and there seems to be no relationship between UL HARQ RTT Timer and HARQFeedbackTimer. If the intention is to align the expiry of HARQFeedbackTime and expiry drx-ULRetransmissionTimer, it can be handled by network implementation. 

Proposal 6. To keep the UL HARQ RTT Timer as in legacy. 
[Issue 6] FFS the terminology to use to indicate the LBT feedback from lower layers, e.g. LBT_FEEDBACK, LBT_OUTCOME, PHY_TX_FEEDBACK.

HARQ feedback is definitely different from LBT Feedback. Thus, we should have a separate name to refer to LBT Feedback. We slightly prefer LBT_FEEDBACK.
Proposal 7. To use LBT_FEEDBACK to refer to the feedback received from the lower layer whether the LBT is successful or not.

[Issue 7/8, S5.4.2.2] FFS on whether to set CURRENT_IRV to 0 when a new AUL transmission is requested.
 In RAN1#90-bis it was agreed: “FFS RV sequence followed by the UE”.
In LTE, for new transmission, 

· In asynchronous, CURRENT_IRV is set to the redundancy version value provided in the HARQ information.
· In synchronous, CURRENT_IRV is set to 0.
In autonomous asynchronous for AUL transmission, it is left as FFS in RAN1 that RV sequence followed by the UE but there seems to be no TU allocated in RAN1 for further discussion on this. Therefore, RAN2 would need to finalize this issue. 
In AUL, non-adaptive retransmission is supported even in asynchronous HARQ, and hence, we defined a new HARQ operation so called autonomous asynchronous HARQ. To support non-adaptive retransmission , the simple way is to have a sequential order of CURRNT_IRV, e.g., [0, 2, 3, 1], as legacy. In this case, receiving CURRENT_IRV for new transmission on AUL may only increase the complexity to define the following sequence of CURRENT_IRV after the new transmission. 

Proposal 8. A UE should set CURRENT_IRV to 0 when a new transmission is performed on AUL resource.
[Issue 9] FFS on the need to trigger the flushing of the HARQ buffer, e.g. when CURRENT_TX_NB reached maximum number of retransmissions, or when a timer to flush the HARQ buffer expires.

In legacy LTE, for non-adaptive retransmission, the UE flushes the HARQ buffer when the CURRENT_TX_NB reached maximum number of retransmissions to stop non-adaptive retransmission. 
For AUL, non-adaptive retransmission is supported, meaning that CURRENT_TX_NB is used. Then, we already have a way to flush HARQ buffer, i.e., when reaching the maximum number of CURRENT_TX_NB. We see no reason to have a timer for HARQ buffer flush in addition to CURRENT_TX_NB.
Proposal 9. As legacy, the UE shall flush HARQ buffer when CURRENT_TX_NB reached maximum number of retransmission. No additional timer is needed for the same purpose.
[Issue 11, S5.4.5] FFS how to capture the agreement in RAN2#101: “It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. FFS the impact on spec”.

In legacy LTE, there can be out of date BSR/PHR issue but it has not been considered to be a problem because they are scheduling assistant information and the eNB can roughly know whether it is outdated or not based on its scheduling. In this sense, there has been no efforts to resolve this issue. 
Proposal 10. No enhancement for BSR/PHR is needed.

[Issue 12, S6.3.1.11] FFS whether SPS confirmation MAC CE can be used to confirm AUL activation/release or a new LCID should be used for that.
RAN2 agreed to introduce a multi-bit activation/deactivation MAC CE confirmation for AUL, how to indicate each AUL by multi-bit is not yet concluded. Given that multiple AUL can be in active state at the same time and the same AUL bitmap is possibly configured to different cells, the UE operation with AUL Confirmation MAC CE would be much different from SPS Confirmation MAC CE. Thus, it would be desirable to distinguish them with intention. 
In this sense, it is obvious to allocate a separate LCID for AUL Confirmation MAC CE.

One may think SPS Confirmation MAC CE can still be used for AUL if there is only one AUL configured for the UE. However, we see this as a minor optimization, and hence, would propose not to use SPS confirmation MAC CE for AUL.

Proposal 11. For AUL, Confirmation MAC CE is called as AUL Confirmation MAC CE and a new LCID is used.

2.2. Any other remaining issues.
[Issue 13] UL HARQ RTT Timer for adaptive retransmission of AUL 
As per the current MAC specification, the MAC shall start UL HARQ RTT Timer for configured uplink grant only if the configured uplink grant exists within the Active Time. However, supporting multiple AUL resources for a UE, Active Time or On Durations may not be aligned well with every AUL resources because only a common DRX configuration is used. Therefore, the UE may not start UL HARQ RTT Timer after transmitting the PUSCH, meaning that there may be no drx-ULRetransmissionTimer running after UL transmission on AUL. It would delay the adaptive retransmission for AUL. 
In NR, with similar concern, RAN2 decided in RAN2#101B that the MAC shall start UL HARQ RTT Timer regardless of Active Time. Thus, we would propose that MAC shall start UL HARQ RTT Timer regardless of whether the AUL resource is in Active Time or not. 

Proposal 12. MAC shall start UL HARQ RTT Timer after transmitting PUSCH on a AUL resource regardless of whether the AUL is in Active Time or not.
3.
Conclusion
In this contribution, we propose that:

Proposal 1. We do not use skipUplinkTxSPS for AUL. Add a separate condition in MAC that a UE which is configured with AUL should trigger SPS confirmation.

Proposal 2. To add a condition when the MAC entity shall not generate a MAC PDU in Subclause 5.4.3.1. 
Proposal 3. To specify AUL occasion generation in separate section other than SPS.
Proposal 4. To specify autonomous asynchronous HARQ operation for AUL in Section 5.4.1.
Proposal 5. To start HARQFeedbackTimer when MAC transmits a MAC PDU on AUL resource. 
Proposal 6. To keep the UL HARQ RTT Timer as in legacy. 
Proposal 7. To use LBT_FEEDBACK to refer to the feedback received from the lower layer whether the LBT is successful or not.

Proposal 8. A UE should set CURRENT_IRV to 0 when a new transmission is performed on AUL resource.

Proposal 9. As legacy, the UE shall flush HARQ buffer when CURRENT_TX_NB reached maximum number of retransmission. No additional timer is needed for the same purpose.

Proposal 10. No enhancement for BSR/PHR is needed.

Proposal 11. For AUL, Confirmation MAC CE is called as AUL Confirmation MAC CE and a new LCID is used.

Proposal 12. MAC shall start UL HARQ RTT Timer after transmitting PUSCH on a AUL resource regardless of whether the AUL is in Active Time or not.
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