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1 Introduction
In the last RAN2 #89bis meeting [1], the following agreement were made.

	Agreements
For Uplink LAA transmission:

1
Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers. 

2
In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.

3
For LAA UL every retransmissions needs to be scheduled by PDCCH 




This contribution further discusses some aspects of MAC which require further consideration in RAN2.
2 Discussion
2.1 HARQ
2.2 Flushing UL buffer and CURRENT_TX_NB
In synchronous UL HARQ, the UL HARQ buffer can be flushed in two ways: a) when the counter CURRENT_TX_NB, which is increased every time the UE performs a transmission using the HARQ process, exceeds a configured value. b) when the NDI is toggled. 

In the agreed TP [2] from last meeting, one aspect that requires further discussion in RAN2 is whether with asynchronous UL HARQ, the UL HARQ buffers may need to be flushed based on some other mechanism.
Use of CURRENT_TX_NB to flush UL HARQ buffer:

With synchronous HARQ, assuming the UE received the original UL grant and no ACKs on PHICH, the UE will continue to retransmit and increment the CURRENT_TX_NB counter until the configured maximum number of retransmissions and then stop the retransmission and flush the buffer.  In this case, there is a fixed time known by the eNB until the UE will flush the buffer.
For asynchronous UL HARQ, each retransmission will be explicitly requested by the eNB. For an LAA cell, if the eNB doesn’t receive a transmission from the UE in response to the request, it will not know whether a) the UE didn’t transmit because it didn’t receive the UL grant or b) the UE received the grant and did not transmit due to LBT.  

Given that the eNB cannot distinguish between at least a) and b), the eNB will not know whether the UE has incremented the CURRENT_TX_NB count.  The eNB and the UE would most likely not be in-synch with regards to this counter. It therefore no longer makes sense to flush the UL HARQ buffer based on the number of retransmissions. 
Observation 1: For asynchronous UL HARQ, it no longer makes sense to flush the UL HARQ buffer based on number of retransmissions.
Observation 2: If the synchronous UL HARQ buffer is not flushed based on the number of retransmission, then UE does not need to maintain the counter CURRENT_TX_NB.

Proposal 1: For asynchronous UL HARQ, UE is not required to maintain the counter CURRENT_TX_NB.
Use of NDI to flush UL HARQ buffer:

Since it is also agreed that with asynchronous UL HARQ, every UL retransmission will be scheduled by PDCCH, the eNB is in full control of what the UE will do. Flushing the buffer should, therefore, be based on what the eNB tells the UE. For asynchronous UL HARQ, DCI will include HARQ process number and NDI. A simple solution would be to flush the HARQ buffer for a specific HARQ process when the UE receives a grant for that HARQ process with the NDI toggled. The UE currently does the same for synchronous UL HARQ transmission when NDI is toggled, i.e., if the PDCCH indicates a new transmission on PDCCH for a specific HARQ process, then regardless of HARQ feedback on PHICH, it is treated as a new transmission and any data in the HARQ buffer is flushed. 
Observation 3: Use of NDI to flush the UL HARQ buffer for asynchronous HARQ would be similar to existing mechanism. 
An alternative may be the HARQ buffer is flushed based on a time limit as proposed in [3]. However, determining a useful value may be difficult and adds complexity. In a congested network where LBT may fail often, a too short timer will lead to flushing the buffer prematurely. The benefits of a longer timer are also questionable as the flushing could be pre-empted with new UL grant detection on PDCCH. Additionally, the eNB may not know when such a timer expires in the UE. As a result, flushing the UL HARQ buffer using a timer based approach will be ineffective with unnecessary additional complexity.
Proposal 2: NDI is used to flush asynchronous UL HARQ buffer. No additional mechanism needs to be specified.
NDI and Handling of New Transmissions

In the agreed TP [2] from last meeting, one aspect that requires further discussion in RAN2 is whether with asynchronous UL HARQ, it may be necessary to update the handling of triggering of new transmissions.


In principle, the mechanism should be the same as for synchronous HARQ. If the UE receives a grant (for a particular HARQ process) and either NDI has been toggled or the UL HARQ buffer (for that process) is empty, the UE should trigger a new transmission; otherwise it should trigger a retransmission. Furthermore, for asynchronous UL HARQ, the eNB is in full control since only adaptive HARQ retransmission is supported.
Observation 4: Existing rules for the handling of NDI and New Transmission also work for Asynchronous HARQ.
Proposal 3: With asynchronous UL HARQ, update to the handling of triggering of new transmissions is not necessary.
2.3 LCP Procedure

During the last RAN2 meeting [1], the following was agreed: “Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers”. The agreement was subsequently captured in the agreed TP [2] as follows: “due to LBT, there is no guarantee that a packet sent over LAA cell will be received within some time limit. Therefore, it is better not to send critical control information (SRB) or delay critical data or guaranteed bit rate (GBR) bearers through LAA cells. In DL, the eNB can decide which data of which radio bearer to map to which carrier. In UL, some rules should be given to UE, so that UE would not send any data from any radio bearer on any carrier. Hence, for LAA UL, each bearer/logical channel is configured as whether it can be offloaded to LAA cells or whether it may only be served by licensed carriers.“ 
We believe this agreement should be extended to also include MAC CEs such as PHR and BSR as part of delay critical information which may be configured as to whether it can be offloaded to LAA cells or whether it may only be served by licensed carriers. The purpose of triggering PHR is to provide the eNB with a quick update on changes in pathloss or other conditions which can affect scheduling. Given a PHR is triggered and the PHR MAC-CE is included in a MAC PDU in a LAA HARQ process buffer, if the LAA channel is not clear, there can be a long delay until the PHR is received by the eNB. If the report is due to an increase in PL or PMPR on the licensed PCell, the eNB will likely overschedule until the report is received. The end result is performance degradation until the PHR is received.

BSR would have the same issues of delay if allowed on the LAA cell.  BSR, however, may not be as time critical as PHR. The main impact of not having an updated BSR is the UE may be underserved if it has more data to send than the eNB may be aware of. This is not optimal and may impact QoS, but it will not cause performance degradation on the air interface as the delayed PHR would.

Observation 5: Allowing PHR on LAA cell may cause performance degradation if LBT results in long delays in PHR transmission.
Observation 6: Allowing BSR on LAA cell is not optimal and may impact QoS if LBT results in long delays in BSR transmission.
Proposal 4: For LAA in UL, MAC CEs (e.g. PHR, BSR) are configured as to whether it can be offloaded to LAA cells or whether it may only be served by licensed carriers.
3 Conclusion

In this contribution we discuss some of the MAC impacts in the agreed TP [2] which require further discussion in RAN2.

Observation 1: For asynchronous UL HARQ, it no longer makes sense to flush the UL HARQ buffer based on number of retransmissions.
Observation 2: If the synchronous UL HARQ buffer is not flushed based on the number of retransmission, then UE does not need to maintain the counter CURRENT_TX_NB.
Observation 3: Use of NDI to flush the UL HARQ buffer for asynchronous HARQ would be similar to existing mechanism.
Observation 4: Existing rules for the handling of NDI and New Transmission also work for Asynchronous HARQ.
Observation 5: Allowing PHR on LAA cell may cause performance degradation if LBT results in long delays in PHR transmission.
Observation 6: Allowing BSR on LAA cell is not optimal and may impact QoS if LBT results in long delays in BSR transmission.
It is proposed that RAN2 discuss and agreed to the following proposals:
Proposal 1: For asynchronous UL HARQ, UE is not required to maintain the counter CURRENT_TX_NB.

Proposal 2: NDI is used to flush asynchronous UL HARQ buffer. No additional mechanism needs to be specified. 
Proposal 3: With asynchronous UL HARQ, update to the handling of triggering of new transmissions is not necessary.
Proposal 4: For LAA in UL, MAC CEs (e.g. PHR, BSR) are configured as to whether it can be offloaded to LAA cells or whether it may only be served by licensed carriers. 
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