3GPP TSG RAN WG2 Meeting #109 E-meeting    
                                  R2-2001458
Agenda item:
6.7.3.2
Source:
ZTE , Sanechips
Title:
Consideration on HARQ Conflict Between Configured Grant and Dynamic Grant
Document for:
Discussion and Decision
Introduction

Since the most conflict cases in NRIIOT was already discussed in the email discussion [1][2],  the intention of this contribution is to state another collision case which is not included in the ongoing email discussion.
Discussions
The issue is mainly caused by the configuredGrantTimer, the configuredGrantTimer should be maintained per HARQ process and will be started/restarted whenever a scheduled grant is received for this HARQ process. With the configuredGrantTimer, the configured grant transmission with the same HARQ process will be prevented if the corresponding configuredGrantTimer is running. Basically, the usage of configuredGrantTimer is designed based on the assumption that the dynamic scheduling has higher priority than the configured grant. However, based on the analysis above, it seems the configured grant transmission for URLLC should have higher priority than normal dynamic scheduling, and the issue to be discussed is that: Whether the configured grant transmission for URLLC should be allowed in case the configuredGrantTimer is running.

Observation 1: If the HARQ process allocated for configured grant is occupied by scheduled transmission, the configured grant transmission for URLLC may be blocked due to the running configuredGrantTimer caused by eMBB transmission.

To deal with this issue,  a direct method is that gNB use the dynamic URLLC grant with a different HARQ process ID instead of the blocked configured grant,  However, the multiple activated configured grants on a given BWP was already supported in the R-16 URLLC, which means there are more dense configure grants on a BWP than R-15, Besides, for configured grant type 1,  gNB have no idea whether there is any data in the corresponding LCH, thus it is hard for gNB to allocate the dynamic grant with the dedicated HARQ process ID for fear of HARQ process collision with the configured grants.  thus this conflict issue should be taken into account for both type 1 and type 2 case.
Observation 2: Since multiple configured grant can be configured in one serving cell to provide more dense resource in time domain, it will be difficult to reserve specific HARQ process for configured grant, which can not be shared by scheduled transmission.

Generally , the HARQ process collision between dynamic grant and configured grants can be allocated into the following cases:

Case 1: The collision between eMBB dynamic grant and URLLC configured grant

Case 2: The collision between  URLLC dynamic grant and eMBB configured grant

Case 3: The collision between dynamic grant and configured grant with the same service (eMBB or URLLC)

For case 1, the URLLC data for configured grant need wait for the next transmission occasion since collision with the HARQ process ID is occurred, the delay requirement of URLLC may not be met with such behavior, thus for guaranteeing the URLLC transmission delay requirement, The configured grant for URLLC transmission should be allowed even if the corresponding configured grant timer is still running . for case 2, the URLLC data with dynamic grant can be prevented by configured grant timer from the eMBB configured grant as we expected. For case 3, since the collision is between the grants with the same service type, there is no need to do extra enhancement for this case. 
Considering to guarantee the URLLC service delay requirement, we propose that
Proposal 1: If there is URLLC data available for the configured transmission, and the HARQ process for the configured transmission is occupied by scheduled eMBB transmission (i.e. HARQ process collision), the configured grant transmission should be allowed to flush and use the HARQ process, even in case the configuredGrantTimer is still running. 
However, once the URLLC MAC PDU is generated for the URLLC configured grant,  then the eMBB MAC PDU buffered in HARQ will be flushed. And flushing the HARQ process for one eMBB transmission will lead to more serious issue, since the HARQ can not be used to ensure the retransmission of the discard MAC PDU and all the MAC CE carried in the MAC PDU will be lost.

Observation 3: Once the HARQ process is flushed, the eMBB MAC PDU buffered in the HARQ process will be discarded and the MAC CE included in the MAC PDU will be lost.

For dealing with the lost MAC CE in the buffed eMBB MAC PDU, we have the following options for processing the URLLC MAC PDU for configured grant:

Option 1: re-trigger the  MAC CE(s) included in the flushed eMBB MAC PDU, i.e. regular BSR, PHR, Configured grant confirmation MAC CE
Option 2: derive the MAC subPDUs carrying MAC CE from the flushed eMBB MAC PDU directly to include in URLLC MAC PDU

For option 1, If the MAC CE(s) in flushed eMBB MAC PDU is not included in URLLC MAC PDU, the corresponding MAC CE procedure should be re-triggered immediately (i.e. regular BSR or PHR)

For option 2, we have already defined a similar UE behavior due to the change of UL grant size because of  the  switch from CBRA to CFRA. In that case , the Multiplex and assemble entity will rebuild the MAC PDU which dropped the MAC CE(s) and keep the MAC subPDU carrying MAC SDU. However for this issue, we can keep the MAC subPDU carrying MAC CE(s) and drop the MAC subPDUs carrying MAC SDU. 
For understanding easily, the following table can be referred:

	
	PRO
	CON

	Option 1
	No need to define a new MAC PDU rebuild behavior
	Need trigger the corresponding  MAC CE procedure (i.e  regular BSR or PHR) , the transmission of the triggered MAC CE can not be predictable 

	Option 2
	May Only impact on the HARQ entity operation

The MAC CE can be transmitted immediately 
	Need define a new behavior of rebuilding MAC PDU from the HARQ buffer.


Compare to option 1, option 2 need define a new UE behavior of rebuilding the MAC PDU from the HARQ buffer which may bring the unforeseen impacts. Since the eMBB transmission may be successful, there is no need to include the MAC CE into URLLC MAC PDU for configured grant which may lead to the unexpected RLC segmentation for URLLC data. Therefore, option 1 is our preference. Thus we propose that:
Proposal 2: If eMBB MAC PDU buffered in HARQ process is flushed due to the collision of HARQ process, and regular BSR or PHR is included in the discarded MAC PDU but is not included in the URLLC MAC PDU which will use the HARQ process, the regular BSR and PHR shall be triggered again.

Conclusion 

Based on all the analysis above, we give our proposals as:

Observation 1: If the HARQ process allocated for configured grant is occupied by scheduled transmission, the configured grant transmission may be blocked due to the running configuredGrantTimer.

Observation 2: Since multiple configured grant can be configured in one serving cell to provide more dense resource in time domain, it will be difficult to reserve specific HARQ process for configured grant, which can not be shared by scheduled transmission.

Proposal 1: If there is URLLC data available for the configured transmission, and the HARQ process for the configured transmission is occupied by scheduled eMBB transmission (i.e. HARQ process collision), the configured grant transmission should be allowed to flush and use the HARQ process, even in case the configuredGrantTimer is still running. 
Observation 3: Once the HARQ process is flushed, the eMBB MAC PDU buffered in the HARQ process will be discarded and the MAC CE included in the MAC PDU will be lost.

Proposal 2: If eMBB MAC PDU buffered in HARQ process is flushed due to the collision of HARQ process, and regular BSR or PHR is included in the discarded MAC PDU but is not included in the URLLC MAC PDU which will use the HARQ process, the regular BSR and PHR shall be triggered again.
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