3GPP TSG RAN WG1 Meeting #93
   
                     R1-1806580
Busan, Korea, May 21st – 25th, 2018 
Agenda Item:
6.2.2.2
Source: 
LG Electronics

Title: 
Discussion on remaining issues for AUL
Document for:
Discussion and decision
1. Spatial bundling in AUL-DFI
In RAN1#92 meeting, there was an agreement for AUL-DFI that has not been reflected yet.
	Agreement:
If scheduled UL is configured with TM2, and AUL with TM1, spatial bundling is used for the AUL-DFI HARQ-ACK corresponding to the HARQ processes not configured for AUL


It is necessary to clarify about spatial bundling of HARQ-ACK for the scheduled UL configured with TM2 in the AUL-DFI. It is noted that the purpose of conveying the HARQ-ACK corresponding to the HARQ process not configured for AUL is only for CWS adjustment procedure of UE (i.e., not for HARQ procedure). 
According to Rel-14 eLAA CWS adjustment procedure, if NDI of at least one of two codewords corresponding to CWS reference subframe is toggled, CWS for all priority class is reset. However, if HARQ-ACK spatial bundling for CWS reference subframe is performed with logical AND operation, CWS can be reset only if whole codewords corresponding to CWS reference subframe are successfully received at eNB. Therefore, in order to align CWS adjustment procedure, we propose that HARQ-ACKs for each codeword are spatially bundled by logical OR operation in case scheduled UL is configured with TM2. In other words, if either codeword is ACK, it is spatial bundled with 1 bit ACK by performing logical OR operation and included in AUL-DFI. 
Proposal 1: Reflect the above missing agreement by applying logical OR operation for spatial bundling of the HARQ-ACKs corresponding to the HARQ process not configured for AUL.
2. MCOT limitation in case of UE-initiated COT sharing
	Agreement:
The AUL-UCI contains the following fields: 

· HARQ ID (4 bits)

· NDI (1bit for TM1, 2 bits for TM2)

· RV (2 bits)

· UE ID (16 bits)

· PUSCH starting point (1 bit: indicating symbol 0 or 1)

· PUSCH ending point (1 bit: indicating symbol 12 or 13) 

· COT Sharing indication (1 bit: indicating if subframe n+X is an applicable subframe for UL to DL sharing)

· X is configured by the eNB as part of AUL RRC configuration and 1 < X < 5

· If the UE indicates a subframe as being applicable for UL to DL COT sharing, the UE will stop its AUL PUSCH transmission in the preceding subframe at symbol #12 irrespective of the RRC configuration for the PUSCH ending symbol

· CRC (16 bits)

Agreement:
A COT acquired by a UE using Cat4 LBT for AUL transmission can be shared with the eNB

· To utilize the COT acquired by the UE, the eNB shall send DL control information, including AUL-DFI or UL grant, to the UE which acquired the COT within remaining COT.

· For DL transmission within the UE acquired COT, the DL transmission is limited to a partial ending subframe of up to 2 OS length.

· The eNB may send control information to any UE.

· The last symbol of the AUL burst shall be dropped

· The eNB uses the same LBT procedure as for DRS

· CP extension up to 1OS – 25us can be transmitted by eNB before the start of the DL transmission within the UE acquired COT

· Note: UL-DL-UL sharing is not allowed.


Based on above agreements made in RAN1#92, a COT acquired by a UE can be shared with eNB. In case X is configured by eNB, the UE should set ‘COT sharing indication bit’ in AUL-UCI at subframe n to ‘1’ if eNB can share subframe n+X and set ‘COT sharing indication bit’ in AUL-UCI at other subframes within the COT to ‘0’. Figure 1 depicts an example of COT sharing assuming that UE performs Type 1 LBT corresponding to priority class 1 (i.e., 
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Figure 1. Example of exceeding MCOT when UE’s COT is shared with eNB
From Figure 1, it is observed that MCOT can be exceeded if 2 consecutive AUL PUSCH SFs are transmitted after Type 1 LBT corresponding to priority class 1 and it is shared by eNB. In detail, for priority class p, MCOT duration is Mp msec and Mp consecutive AUL PUSCH SFs are transmitted. That is, if X<= Mp, MCOT can be exceeded when 2-symbol PDCCH is shared or 1-symbol PDCCH is shared and AUL PUSCH starting position is earlier than symbol#1 boundary. Therefore, in order to ensure MCOT limitation in case of UE-initiated COT sharing, we propose following simple two options. 
Proposal 2: For priority class p and Mp msec of MCOT duration, if a UE performs Type 1 LBT corresponding to priority class p and X<=Mp, 
· Option 1: It is not allowed for the UE to transmit Mp consecutive AUL PUSCH subframes
· Option 2: It is allowed for the UE to transmit Mp consecutive AUL PUSCH subframes, under the condition that the UE should set ‘COT sharing indication bit’ in AUL-UCI at all Mp subframes within the COT to ‘0’.
· Note that according to agreements made in RAN1#92, ‘COT Sharing indication bit’ in AUL-UCI at subframe n indicates if subframe n+X (where X is configured by eNB) is an applicable subframe for UL to DL sharing.
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