[bookmark: OLE_LINK3][bookmark: _Ref133120545]3GPP TSG RAN WG2 Meeting #99	R2-1707697
Berlin, Germany 21st - 25th August 2017
Source:	Sharp
Title:	Consideration on resolving issues caused by transmission collision with n+4 timing and n+3 timing for 1 ms TTI with shortened processing time
Agenda Item:	9.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Background
At RAN2#99, RAN2 will receive the LS [1] on UL HARQ processes and collision handling for short processing time with 1ms TTI . According to the LS, the following agreements are made in RAN1#88bis and RAN1#89.

	Agreement 1:
If the UE receives conflicting PHICH with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted.
Note: This might not have specification impact



	Agreement 2:
· For a HARQ-process with n+4 timing, layer 1 delivers HARQ-ACK to MAC layer regardless of a later received n+3 UL grant detection.
· If there is a collision with an n+3 UL grant, an explicit DCI is required for the retransmission, i.e. autonomous non-adaptive PUSCH retransmission is not adopted


The latest bullet of this agreement implies that in order to resume the HARQ process with the n+4 timing, a new DCI reception for this process is required.

For asynchronous UL HARQ, RAN1 also achieved the following agreements in RAN1#89 meeting.
	Agreement 3:
For a UE configured with n+3 1ms TTI, synchronous UL HARQ is supported for UL transmissions with legacy processing time (n+4)

Agreement 4:
The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI
· FFS: In case the UE is configured also with sTTI

Agreement 5:
The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared



In the LS, RAN2 is asked to take the above agreements into consideration in their work, and cover relevant agreements in the RAN2 specification(s). In this contribution, we provide our analysis on RAN2 specification impacts by taking RAN1 agreements 1 and 2 into consideration.
Discussion 
 Analysis on current MAC behavior in case of NACK is delivered from physical layer
Firstly, we would like to explain MAC layer behavior according to current MAC specification if physical layer delivers NACK to MAC layer. As known physical layer will decode HARQ-ACK on the PHICH for its associated PUSCH transmission. Physical layer delivers the HARQ feedback (ACK/NACK information) to MAC layer based on the decoded result. In case of Fig. 1, here a NACK is decoded in DL subframe 0 and physical layer delivers the NACK to MAC layer for the synchronous HARQ process #0. Based on the current MAC specification [2] for synchronous UL HARQ as follows, 
	From TS 36.321 V14.3.0:
[bookmark: _Toc481081646]5.4.2.2	HARQ process
<--------------------omitted----------------->
When the HARQ feedback is received for this TB, the HARQ process shall:
-  Set HARQ_FEEDBACK to the received value
<--------------------omitted----------------->


the synchronous HARQ process (e.g. HARQ process #0) sets the state variable HARQ_FEEDBACK to the received value (NACK in Fig.1) relayed by the physical layer. Then the synchronous HARQ process #0 generates a non-adaptive retransmission and instructs the physical layer to generate the transmission for UL subframe #4. Furthermore, if the HARQ_FEEDBACK of the synchronous HARQ process #0 is kept to ‘NACK’ and there is no uplink grant indicated for the synchronous HARQ process #0 in DL subframe #8, the synchronous HARQ process #0 will generate a non-adaptive retransmission and instruct the physical layer to generate the transmission for UL subframe #2.
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Figure 1: Current MAC spec behavior in case of NACK is delivered by PHY layer 
Issues on current MAC spec behavior in case of transmission collision occurrence between two different HARQ processes 
Next, we discuss the collision case that (re)transmission of two different HARQ process occur in same UL frame as shown in Fig.2. An uplink grant with n+3 timing has been indicated for HARQ process (e.g. asynchronous HARQ process #1) and DL subframe #1. Here asynchronous HARQ means HARQ process scheduled using Short Processing Time. Asynchronous HARQ process #1 also instructs physical layer to generate a (re)transmission for UL subframe #4. In this case, Physical layer will received two transmission generation instruction from different HARQ processes for UL subframe #4. It is an issue for current MAC behavior. From agreement 1 in LS, physical layer only generates a transmission of asynchronous HARQ process #1 if the collision occurs. Hence agreement 1 in LS has a specification impact on RAN2. 
As mentioned in 2.1, if the HARQ_FEEDBACK of the synchronous HARQ process #0 is kept to ‘NACK’ and there is no uplink grant indicated for the synchronous HARQ process #0 in DL subframe #8, a non-adaptive retransmission for UL subframe #2 will be triggered again. However, the RAN1 agreement 2 in LS implies that even without an explicit DCI for the synchronous HARQ process #0 in DL subframe #8, the non-adaptive retransmission of the HARQ process should also be stopped and not be transmitted in UL subframe #2. It is also obviously that the RAN1 agreement 2 will have a specification impact on RAN2.
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Figure 2: Collision occurrence between (re)transmission of two HARQ processes
Discussion on resolving issues of 2.2 
Based on the discussion on 2.2, it is obviously that the current MAC specification cannot cover the RAN1 agreement 1 and 2 in the LS. As known, synchronous HARQ process generates a non-adaptive retransmission based on a condition that HARQ_FEEDBACK = NACK. If HARQ_FEEDBACK =ACK, synchronous HARQ process will not generate a retransmission unless there is an uplink grant indicated for the synchronous HARQ process. Hence, if HARQ entity is aware that the non-adaptive retransmission transmission of the synchronous HARQ process collides with a (re)transmission of another HARQ process scheduled using Short Processing time at the time of transmission, HARQ entity does not route the NACK from physical layer but delivers ACK as HARQ feedback to the synchronous HARQ process as shown in Fig.3. 
By delivering ACK information to the synchronous HARQ process, the HARQ process set HARQ_FEEDBACK to the received value ACK and not generate a non-adaptive retrasmisison. That is non-adaptive retransmission of the synchronous HARQ process does not occurs in UL subframe #4. Physical layer only receives one transmission generation instruction from asynchronous HARQ process #1 for UL subframe #4 in Fig.3. Hence there will no collision occurs on physical layer and physical layer does not need to make collision handling. It can capture the agreement 1. 
Furthermore, the autonomous non adaptive retransmission of synchronous HARQ process #0 will not also be generated for UL subframe #2 unless there is an uplink grant indicated for the synchronous HARQ process #0 in DL subframe 8. Namely, it implies that a uplink grant is required to resume a retransmission of the synchronous HARQ process which is RAN1 agreement2 implies.
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Figure 3: Solution for the issues caused by collision occurrence between (re)transmission of two HARQ processes
Thus, in order to align with RAN1 agreement 1 and 2 in LS [1] and resolve the issues caused by transmission collision between two HARQ processes, we have a following proposal:
Proposal 1: when a non-adaptive retransmission of a HARQ process collides with a transmission of another HARQ process scheduled using Short Processing Time at the time of transmission, HARQ entity delivers ACK to the HARQ process.
Text proposal (with blue wording) is considered to describe above proposal 1 as follows:
	===       Text Proposal    (from TS 36.321 V14.3.0) ===
5.4.2.1	HARQ entity
<--------------------omitted----------------->
For each TTI, the HARQ entity shall:
-	identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:
-	if an uplink grant has been indicated for this process and this TTI:
<--------------------omitted----------------->
-	else, if the HARQ buffer of this HARQ process is not empty:
-	instruct the identified HARQ process to generate a non-adaptive retransmission; and
-	if the non-adaptive retransmission collides with a transmission of another HARQ process scheduled using Short Processing Time:
-  deliver ACK to the identified HARQ process. 
<--------------------omitted----------------->




For text proposal (with blue wording), if HARQ entity instruct a non-adaptive retransmission for a identified HARQ process and the non-adaptive retransmission of the HARQ process will collide with a transmission of another HARQ process scheduled using Short Processing Time in same UL TTI, the HARQ entity delivers ACK to the identified HARQ process. 
Proposal 2: Text proposal is a candidate to describe proposal 1. RAN2 should consider the text proposal provided in the Annex.
Conclusion
In this contribution, we provide our analysis on RAN2 specification impacts by taking RAN1 agreements 1 and 2 into consideration. Based on the discussion on this contribution, in order to align with RAN1 agreement 1 and 2 in LS [1] and resolve the issues caused by transmission collision between two HARQ processes, we have following proposals:
Proposal 1: when a non-adaptive retransmission of a HARQ process collides with a transmission of another HARQ process scheduled using Short Processing Time at the time of transmission, HARQ entity delivers ACK to the HARQ process.
Proposal 2: Text proposal is a candidate to describe proposal 1. RAN2 should consider the text proposal provided in the Annex.
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[bookmark: _GoBack]Annex for the Text proposal
Text proposal (with blue wording) are provided in the Annex.
	===       Text Proposal    (from TS 36.321 V14.3.0) ===
For each TTI, the HARQ entity shall:
-	identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:
-	if an uplink grant has been indicated for this process and this TTI:
-	if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or
-	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
-	if the uplink grant was received in a Random Access Response:
-	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:
-	obtain the MAC PDU to transmit from the Msg3 buffer.
-	else if the MAC entity is configured with semiPersistSchedIntervalUL shorter than 10 subframes and if the uplink grant is a configured grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK; or if the MAC entity is configured with ul-SchedInterval shorter than 10 subframes and if the uplink grant is a preallocated uplink grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK:
-	instruct the identified HARQ process to generate a non-adaptive retransmission; 
-	else:
-	obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any; 
-	if a MAC PDU to transmit has been obtained:
-	deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;
-	instruct the identified HARQ process to trigger a new transmission.
-	else:
-	if the MAC entity is configured with skipUplinkTxSPS and if the uplink grant received on PDCCH was addressed to the Semi-Persistent Scheduling C-RNTI and if the HARQ buffer of the identified process is empty:
-	ignore the uplink grant;
-	else:
-	deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;
-	instruct the identified HARQ process to generate an adaptive retransmission.
-	else, if the HARQ buffer of this HARQ process is not empty:
-	instruct the identified HARQ process to generate a non-adaptive retransmission; and
-	if the non-adaptive retransmission collides with a transmission of another HARQ process scheduled using Short Processing Time:
-	deliver ACK to the identified HARQ process.
<--------------------omitted----------------->
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