3GPP TSG RAN WG2 NR #105bis Meeting











     R2-1903539
Xi'an, China, 8th April -  12th April 2019

Agenda Item:

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

1   Introduction
In RAN1 #96 [1], the following agreement has been reached: 

	Agreement:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported

· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements


In this contribution, we would discuss some details related to configured grant for NR-U according to RAN1 agreement, and provide our views from RAN2 point of view.

2   Discussion 
In TR 38.889 [3], Type-1 and Type-2 configured grant mechanism in NR may be used for NR-U. However, the configured grant transmission may be blocked due to LBT failure. Therefore, some enhancements need to be considered. In the following, we mainly discuss the related enhancements on configured grant from RAN2 perspective.

2.1 Timer for configured grant transmission/retransmission

In RAN1 #96[1], for initial transmission on configured grant resource, the agreement that HARQ retransmission on configured grant resource upon configured grant timer expiration was supported has been reached. In other words, for the retransmission with configured grant resource, a timer is used, when the timer expires, it is considered NACK. As we know, the configuredGrantTimer is used for configured grant transmission in NR. When the timer is running, UE cannot use configured grant resource to transmit. When the timer expires, it is considered the transmission is successfully completed. Then, this means that the function of the configuredGrantTimer in NR is different with the timer used for configured grant transmission in unlicensed spectrum as agreed above by RAN1. Therefore, we think a new timer (which may be called the configredGrantNackTimer), different from the configuredGrantTimer should be defined.

Proposal 1: For NR-U, a new timer (referred as the configuredGrantNackTimer) used for configured grant transmission/retransmission should be defined.
When a new timer used for configured grant transmission/retransmission is defined, according to RAN1 agreement, if the timer expires, UE will assume NACK and perform configured grant retransmission for initial transmission on configured grant resource. Then within the timer, configured grant retransmission should be prohibited, i.e. it should wait for dynamic scheduling grant or DFI. When dynamic scheduling grant is received within the timer, it should stop the configuredGrantNackTimer, and perform retransmission for initial transmission on configured grant resource. When NACK included in DFI is received, it will also stop the configuredGrantNackTimer. Then it may perform the retransmission in the next configured grant resource, and start the timer per above. When ACK included in DFI is received, the HARQ process will be released and perform a new transmission using the HARQ process.

Proposal 2: When the configuredGrantNackTimer is running, configured grant transmission/retransmission should be prohibited. And it should wait for dynamic scheduling grant or DFI.
2.2 Transmission switch

According to the RAN1 agreement, retransmission can be switched from configured grant to dynamic grant. However, whether or not retransmission can be switched from dynamic grant to configured grant is unclear. For retransmission switch from dynamic grant to configured grant, the following two cases should be considered.

· case1: initial transmission via dynamic grant, and retransmission via configured grant.

· Case2: initial transmission via configured grant, and retransmission via dynamic grant, then retransmission later via configured grant.

For case1, the TBS using configured grant resource may not be consistent with TBS using dynamic grant resource. If two TBSs are not consistent, it will not be possible to switch the retransmission from dynamic grant to configured grant. Only when the same TBS is used between the dynamic and configured grants, case1 is feasible. In addition, for case 1 and case 2, a common issue is that UE needs to know when retransmission may be performed using configured grant resource because it does not know whether transmission is received successfully or not. Then some mechanisms need to introduced, e.g. HARQ feedback or timer.

Based on the analysis about two cases above, considering the complexity, retransmission switching from dynamic grant to configured grant should not be supported. 

Proposal 3: Retransmission switching from dynamic grant to configured grant using the same HARQ process should not be supported. 
2.3 Resource allocation
Time domain

RAN1 #AH1901 [2], the following agreement regarding on resource allocation has been reached: 

For configured grant resource configuration in time domain, the following alternatives are to be studied with more detailed proposal and analysis, strive to down-select in RAN1#96:

· Alt. 1: Bitmap based approach as baseline with potential enhancement

· Companies are encouraged to provide detailed design in next meeting

· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline with potential enhancement

· Companies are encouraged to provide detailed design in next meeting
For NR-U, in Alt.2 proposed the resource allocation for configured grant UL transmission in time domain as in licensed band may be considered. For example, gNB can configure UE with a periodicity and repetition times by RRC. Besides, some enhancements should be considered. For example, the number of repetition can be considered as pre-configured multiple transmission opportunities within the periodicity as in figure 1. UE may transmit PUSCH after one successful LBT before any of the candidate transmission opportunities, and gNB can perform blind detection on uplink data according to the configuration. 
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Figure 1: Example of multiple LBTs or transmission occasion candidates within a period
In FeLAA, the mechanism similar to Alt1 is used. For example, 40bit bitmap is configured to indicate the available subframe. NR-U supports both Type-A and Type-B mapping already supported in NR. Starting position and symbol length of type B may be flexibly configured. Then if Alt 1is used, symbol level bitmap configuration will be needed. This scheme of bitmap indication indeed provides larger flexibility compared to Alt2. However, we think Alt2 provides multiple transmission opportunities, and can meet the requirements for unlicensed spectrum operation. In addition, the mechanism of bitmap also increases the signaling overhead. 

Based on the analysis above, the resource allocation adopted for NR configured grant transmission should be the baseline for NR-U configured grant transmission.
Proposal 4: the resource allocation adopted for NR configured grant transmission can be the baseline for NR-U configured grant. And repetition times can be considered as pre-configured transmission occasions within the periodicity. 

Frequency domain

For wide band operation, some agreements were reached in RAN1 #AH1901[2].

· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz
· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)

If this agreement is also be used for UL transmission, it means UE may perform UL transmission on parts or whole of single active BWP where CCA is successful. Then for configured grant transmission, in order to increase the opportunities of channel access. Multiple configured grant resources in the different subbands may be configured to UE. When UL data arrives, UE can attempt to perform LBT in multiple subbands according to the resource configuration for configured grant. If multiple LBTs succeed, select one. UE may perform configured grant transmission in the selected subband.
Proposal 5: multiple subbands configured grant resource configurations may be considered in order to increase the channel access opportunities.
3   Conclusion

In this contribution, we discussed configured grant procedure in NR-U, and have made the following proposals.

Proposal 1: For NR-U, a new timer (referred as the configuredGrantNackTimer) used for configured grant transmission/retransmission should be defined.
Proposal 2: When the configuredGrantNackTimer is running, configured grant transmission/retransmission should be prohibited. And it should wait for dynamic scheduling grant or DFI.
Proposal 3: Retransmission switching from dynamic grant to configured grant using the same HARQ process should not be supported. 
Proposal 4: the resource allocation adopted for NR configured grant transmission can be the baseline for NR-U configured grant. And repetition times can be considered as pre-configured transmission occasions within the periodicity. 

Proposal 5: multiple subbands configured grant resource configurations may be considered in order to increase the channel access opportunities.
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