
3GPP TSG-RAN WG2 Meeting #107bis													   R2-1913746
Chongqing, China, October 14th – 18th, 2019										
Source:                    	NTT DOCOMO, INC.
Title:  	Recovery for deprioritized data transmission 
Document for:        	Discussion and decision
Agenda Item:         	6.7.3.1	-	Handling of deprioritized transmissions 
1. Introduction 
In the RAN2#107 meeting, following agreements were achieved for intra-UE prioritization [1].
	· For the case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated
· RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
· If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)



This paper discusses the UE behaviour when it receives gNB’s (re-)scheduling message for the deprioritized data. 

2. Discussion
First, we would like to understand whether and how above agreements applied to the deprioritized MAC PDU including repetitions. As shown in Figure 1 below, there are dynamic PUSCH#1 without repetition targeting for the traffic with tight latency but relaxed reliability requirement and dynamic/configured PUSCH#2 with 4 repetitions targeting for traffic with high reliability but relaxed latency requirement. Partial resource collision happens between the PUSCH#1 and the 2ed repetition of the PUSCH#2. Assuming priority of the PUSCH#1 is higher than that of the PUSCH#2 and both MAC PDUs have not been generated, depending on whether above agreements applied for the repetition case, there are two different UE behaviours.
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Figure 1. Deprioritized MAC PDU with repetitions
Interpretation 1: Above agreements are applied to deprioritized PDU with and without repetitions.  
If interpretation 1 is adopted, although PUSCH#1 is only collided with the 2ed repetition of the PUSCH, other three non-collided PUSCH#2 repetitions will be dropped since no PDU is generated. 
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Figure 2-1: illustration for interpretation 1
Interpretation 2: Above agreements are only applied to deprioritized PDU without repetitions.
If interpretation 2 is adopted, then the deprioritized PDU is still generated so that the remaining three non-collided PUSCH#2 repetitions can be transmitted. 
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Figure 2-2: illustration for interpretation 2
Both interpretation work, while interpretation 2 has some benefits on avoiding additional overhead for re-scheduling the deprioritized data and latency reduction since other repetitions without collision can still be transmitted as scheduled.
Proposal 1: It is beneficial to adopt understanding 2 that the agreements on ‘no deprioritized PDU generation’ are only applied to deprioritized PDU without repetitions.

In addition, during last meeting, there is one potential issue that there exists the misalignment between gNB and UE on whether the deprioritized MAC PDU is generated or not which may have impacts on gNB’s (re-)scheduling decisions. For DG PUSCH, there are two misalignment cases.  
· Case 1: UE did not generate the deprioritized data although it correctly decoded the UL grant; But gNB assumed UE generated the deprioritized data.
· Case 2: UE generated the deprioritized data and stored in the HARQ buffer for the associated HARQ process; But gNB assumed UE did not generate the deprioritized data.
For case 1, although UE did not generate the deprioritized PDU, according to current spec 38.321 subclause 5.4.2.1 [2], UE still stored the the uplink grant received from the HARQ entity. Then gNB is highly probably to send re-scheduling DCI for the associated HARQ process without toggling the NDI value. Based on current spec 38.321 subclause 5.4.2.1, there are two understanding on UE behaviour:
· Understanding 1: UE will ignore the uplink grant. 
· [bookmark: _Hlk20756421]Underatnding 2: UE will deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process and instruct the identified HARQ process to trigger a retransmission. 
Undersatnding 2 is benefical to save UL grant overhead comapred to underatnding 1. However, it is not sure which undersatnding is correct based on current specification.   
For case 2, if gNB assumed UE did not generate the deprioritized data, then the deprioritized data would be stuck in the associated HARQ buffer. Until gNB sends the UL grant for the associated HARQ process with toggled NDI value, the UE flushes the buffer and generates a new transmission. Therefore, it seems no big negative impacts. 
For CG PUSCH, there are also two misalignment cases.
· Case 1: UE did not generate the deprioritized data; But gNB assumed UE generated the deprioritized data.
· Case 2: UE generated the deprioritized data and stored in the HARQ buffer for the associated HARQ process; But gNB assumed UE did not generate the deprioritized data.
For case 1, gNB may schedule the re-transmission with NDI=1, according to current spec, UE will ignore the UL grant since the HARQ buffer of the identified process is empty. Although it has no big negative impacts, the UL grant overhead is increased/wasted.
For case 2, gNB may not send the re-scheduling UL grant scrambled by CS-RNTI with NDI=1, similar as the case 2 of DG PUSCH, the deprioritized data would be stuck in the associated HARQ buffer.
Proposal 2: For the case there is two grants, but only one PDU with higher priority is generated, it is necessary to clarify/define following UE behaviour when UE receives the re-scheduling DCI for the deprioritized DG PUSCH or CG PUSCH. 
· UE delivers the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process and instruct the identified HARQ process to trigger a retransmission.

3. Summary and proposal
In summary, we present our views on the remaining issues on handling the deprioritized MAC PDU. Based on the discussion, followings were proposed:
Proposal 1: It is beneficial to adopt understanding 2 that the agreements on ‘no deprioritized PDU generation’ are only applied to deprioritized PDU without repetitions.
Proposal 2: For the case there is two grants, but only one PDU with higher priority is generated, it is necessary to clarify/define following UE behaviour when UE receives the re-scheduling DCI for the deprioritized DG PUSCH or CG PUSCH. 
· UE delivers the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process and instruct the identified HARQ process to trigger a retransmission.
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