
3GPP TSG-RAN WG2 Meeting #104
R2-1816602
Spokane, US, 12nd - 16th Nov 2018
  


            
Agenda Item:
11.2.1.2
Source: 
Huawei, HiSilicon
Title: 
Discussion on HARQ and PHR for NR-U
Document for:
Discussion and decision
1. Introduction

RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [1]. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
In last RAN2 meeting, there was some discussion on general MAC scheduling, however no agreements were achieved. Actually in RAN2#102 meeting, during the online discussion, we tried to list possible MAC aspects that needs further enhancement for NR-U but no conclusion was reached either. However, during the email discussion, most companies expressed interest on some enhancement on RACH, SR, BSR, DRX, BWP etc. In this contritbution, we would like to discuss some details related to these MAC general aspects for NR-U. 
2. Discussion
2.1 PHR

In LTE and Release-15 NR, PHR contains the PH for each activated serving cell. If the serving cell is scheduled in the time instance when PHR is transmitted, then PH value is based on a real transmission and PCMAX,c is also included. Otherwise, the PH value is based on a reference format i.e., virtual PH and PCMAX,c is not included. 
In LTE LAA, since LBT in needed before each transmission on LAA SCells, there was some discussion on whether the PH value reported for the LAA SCell be based on a real transmission or a reference format in case of LBT failure and the scheduled transmission on LAA SCell does not happen in practice. There are several options as listed below:
a) PH value based on a real transmission 

b) PH value based on a reference format 

c) PH value either based on a real transmission or a reference format

Actually if LBT fails, there is no real transmission and the PH value should be based on a virtual format, however LBT happens just before transmission, the MAC entity needs to construct the MAC PDU before LBT procedure and it assumes there is a real transmission on LAA SCell, in this case, there is no time to make any further update on the PH value based on the LBT result. Therefore, in LTE LAA, RAN2 agreed that the content of a MAC PDU (including any PHR value) will not change after it has been built. As an example, it will not change based on the outcome of LBT. Similar principle also applies to NR-U, hence, we propose that 
Proposal 1: The content of a MAC PDU (including any PHR value) will not change after it has been built i.e., it will not change based on the outcome of LBT. 
2.2 Cross carrier retransmission
In NR-U, LBT is applied before each transmission on an unlicensed cell. In addition, LBT procedure is independent from each other and the outcome of LBT is unpredictable pending on the load condition of a certain cell. If LBT is failed, only the transmission on the corresponding cell will be dropped. 

Therefore, in case that CA is configured, there are multiple aggregated carriers and different carrier may have different channel condition, it is quite possible that LBT failed on a certain serving cell while can be successful on another one. In this case, corss carrier retransmission can be beneficial to overcome the LBT impact and improve the transmission efficiency. In addition, at the first stage, it is proposed to not introduce any limitation on the type of the grant, i.e., scheduled grant and configured grant. 
· For scheduled grant, whether/where to perform corss carrier retransmission is totally controlled by the network based on a clear knowledge of traffic load of each cell and the UE just follow the instruction. However a new DCI format may need to be defined and some coordinated discussion with RAN1 is needed. 
· For configured grant, one concern from the network’s perspective is how to realize corss carrier soft combination since the HARQ process IDs are operated per cell. Since during the ongoing discussion on the support of transmission without grant, RAN1 already agreed introducing UCI on PUSCH to carry HARQ process ID/RV/NDI is benefical, it is possible to rely on the UCI to carry the cell index indicating the serving cell where the initial new transmission is performed. Based on the received UCI, the network is able to perform soft combination based on the previous version obtained from the indicated HARQ entity. 
Based on the analysis above, corss-carrier HARQ retransmission will impact the UCI and DCI design in RAN1. From RAN2’s perspective, RAN2 should study the impacts of corss-carrier HARQ retransmission if it is supported by RAN1. 
Proposal 2: RAN 2 should study the impacts of cross-carrier HARQ retransmission to RAN2.
3. Conclusion

In this contribution, we discuss some MAC general aspects and we have the following observation and proposals 
Proposal 1: The content of a MAC PDU (including any PHR value) will not change after it has been built i.e., it will not change based on the outcome of LBT. 
Proposal 2: RAN 2 should study the impacts of cross-carrier HARQ retransmission to RAN2.
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