3GPP TSG RAN WG2 NR #107 Meeting











     R2-1909165
Prague, Czech Republic, 26th - 30th August 2019

Agenda Item:

    11.2.1.2
Source:                   ZTE Corporation, Sanechips
Title: 
                  Discussion on configured grant  for NR-U
Document for:       Discussion and Decision

1   Introduction
In the last meeting, some agreements on configured grant were reached, but there are still some unsolved issues, for example, how to use two timers. In this contribution, we would discuss these issues, and provides our views from RAN2 point of view. 
2   Discussion 
2.1 The timer used for configured grant

In RAN2 #105bis in [1], the agreement on a new timer for configured grant was reached as follows:

A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.

the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

According to the agreement, a new timer (CG retransmission timer) is introduced for auto retransmission. When TB is actually transmitted on the configured grant, the timer is started. When the timer is running, the auto re(transmission) should be prohibited. When the timer expires, UE will assume HARQ NACK, and it will perform auto retransmission on configured grant. 

In addition, in RAN2 #105bis in [1], another agreement on configured grant timer was reached as follows:

R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 

According to this agreement, the configured grant timer is also used for configured grant transmission in unlicensed spectrum. If the configured grant timer used for NR-U has similar function as in NR, when the timer is running, UE does not use configured grant resource for new transmission. When the timer expires, UE will assume ACK. It means that the configured grant timer may be used for protecting PDU from being overwritten.

For these two timers, considering the different functions, we think they may be used for configured grant transmission simultaneously. Then in the following, we need to consider how to configure the value of these two timers. According to the length of two timers configured, three cases are listed as follows: 
-  Case 1:  CG retransmission timer is configured equal to configured grant timer.

· For this case, if nothing is received, two timer will expire simultaneously. Then the following behavior for two timers will be contradictory.

-  Case 2:  CG retransmission timer is configured longer than configured grant timer.

· For this case, once CG timer expires, the MAC PDU is determined as ACK. UE will perform a new transmission using configured grant resource. Then  the MAC PDU will be overwritten for the same HARQ process ID.

-  Case 3: CG retransmission timer is configured shorter than configured grant timer.

· For this case, since the configured grant timer is configured longer than the CG retransmission timer, it may be used for controlling the number of  configured grant transmission and avoid the PDU being overwritten. Once the configured grant timer expires, UE may perform a new transmission. 
Based on the analysis above, when both the configured grant timer and the CG retransmission timer are used simultaneously,  case 3 should be used. In other words, the configured grant timer should configured longer than the CG retransmission timer to control the number of configured grant transmission.
Proposal 1: Both the configured grant timer and the CG retransmission timer should be used for configured grant transmission simultaneously. And the configured timer should be configured longer than the CG retransmission timer.
2.2 PDU overwrite
In the agreement of RAN2 105bis [1], when LBT fails for configured grant transmission, the configured grant timer is not started/restarted. For this case, the PDU may be overwritten. In order to solve the issue, four different options are listed in [2] as follows:

· Option 1: The UE does not generate a new TB if there is a pending TB for the HARQ process due to LBT failure.
· Option 2: The UE transmits the pending TB using same or different HARQ process if the size of pending TB matches the CG resource.
· Option 3: Introduce HARQ_FEEDBACK. The state variable is set to NACK by default and can only be updated based on DFI. As long as HARQ_FEEDBACK = NACK, new transmission on configured grant is not allowed.
· Option 4: Start the CG timer even if the LBT fails, which reverts the previous RAN2 agreement.

First of all, option 1~ option 3 may prevent PDU from being overwritten. But there is an issue, when LBT fails for initial configured grant transmission, if channel load is heavy, consecutive LBT failures may occur. For this case, configured grant retransmission will not be terminated. While option 4 may solve the issue in addition to avoid PDU overwrite. For example, when LBT fails for the initial configured grant transmission, the configured grant timer is started. In the following, the timer is always running only when dynamic grant or DFI indicating ACK is received before it expires. Then the timer may control configured grant transmission. For high load case, even if LBT fails consecutively, once the timer expires, UE may use the HARQ process to perform a new transmission. Therefore, we think option 4 is better than other options, but it will revert the previous agreement. In addition, note that when LBT fails for configured grant transmission, the configured grant timer can only be started, but not restarted. In other words, we still maintain the agreement for no restarting the configured grant timer when LBT fails. Otherwise, the configured grant retransmission may always occur.

Proposal 2: When LBT fails for the configured grant transmission, the configured grant timer should be started. 
In addition, according to the agreements in RAN2 #105bis in [1], only when the TB is actually transmitted on configured grant, the CG retransmission timer will be started. In other words, when LBT fails, the timer will not be started. Then for this case, since PUSCH is not transmitted, the network may not indicate retransmission grant to UE. Hence UE should transmit the pending TB using the same HARQ process on the next configured grant resource. Moreover, combining with the configured grant timer, once the timer is running for configured grant, while the CG retransmission timer is not running, UE should transmit the pending TB in the next configured grant resource.
Proposal 3: When LBT fails for configured grant transmission, since the CG retransmission timer is not started, UE transmits the pending TB using the same HARQ process on the next configured grant resource.
3   Conclusion

In this contribution, we discussed timer used for configured grant and dynamic grant in NR-U, and have made the following proposals.

Proposal 1: Both the configured grant timer and the CG retransmission timer should be used for configured grant transmission simultaneously. And the configured timer should be configured longer than the CG retransmission timer.
Proposal 2: When LBT fails for the configured grant transmission, the configured grant timer should be started. 
Proposal 3: When LBT fails for configured grant transmission, since the CG retransmission timer is not started, UE transmits the pending TB using the same HARQ process on the next configured grant resource.
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