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[bookmark: _Ref40883587]Introduction
In RAN2#109bis-e meeting, RAN2 sent an LS to RAN1 [1] about the MAC/PHY mismatch when MAC delivers two MAC PDUs for two conflicting grants to PHY sequentially when the conflicting grants have the same L1 priority, and the second MAC PDU carries data with higher LCH priority (due to e.g. late traffic arrival) than the first MAC PDU, but PHY may not transmit this second PDU, e.g. the PUSCH of a dynamic grant would always prioritize the PUSCH of a conflicting configured grant with the same L1 priority regardless of the LCH priority of carried data. The LS suggests two options: RAN1 upgrade their specifications or RAN2 changes MAC specification to account for PHY limitations. This contribution discusses the MAC TP for the latter option.
Discussion
0. Issue description
The current PHY intra-UE prioritization function handles the following prioritizations among grants, based on configured (CG) or indicated (DG) PHY-priorities:
1. In case CG with high PHY priority collides with DG with low PHY priority  CG is prioritized at PHY, if transmission related to DG was on-going, it is cancelled
1. In case CG with high PHY priority collides with CG with low PHY priority  CG with high priority is prioritized, the hi-prio CG may interrupt an on-going lo-prio CG and the timeline is up to UE implementation.
1. In case CG with low PHY priority collides with DG with high PHY priority  DG is prioritized at PHY and if CG transmission was on-going, it is cancelled (considering the timeline restrictions)
1. In case CG collides with DG of the same PHY priority  DG is prioritized at PHY and, since the Rel-15 cancellation timeline applies for equal-priority, the CG transmission would not start.
1. The case of CG colliding with another CG of the same PHY priority is not addressed by PHY layer prioritization.
1. The case of DG colliding with another DG is not considered by PHY layer prioritization.

In both cases #4 (CG/DG) and #5 (CG/CG), PHY does not expect receiving two PDUs from MAC, and even less cancelling the earlier on-going transmission. Hence, MAC should be added some further conditions to avoid delivering two MAC PDUs for grants with same PHY priority. Since this can only happen when the two grants have different starting times resulting in two subsequent prioritization runs, the simplest approach is to avoid running the 2nd prioritization run, as shown in Figure 1 taking as example a CG/DG overlap.



[bookmark: _Ref40889855]Figure 1: MAC does not run the 2nd prioritization for same PHY-priority grants
0. [bookmark: _Ref40894756]TP
The above solution can be captured by the below TP with corrections in red coming on top of the latest agreed MAC CR for IIOT [2]. Note, for consistency, the TP also includes the fix discussed in the email discussion [Post109bis-e][913][IIOT] MAC Remaining issues [3] addressing the issue #3 of already de-prioritized uplink grant after high-priority data arrival, using Option 1 (removing the condition “for each uplink grant which is not already a de-prioritized uplink grant”).
	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant, the MAC entity shall:
1>	if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was already prioritized, and which phy-PriorityIndex is equal to the priority index (as specified in clause 9 of TS 38.213 [6]) associated to this uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
[bookmark: _GoBack]3>	consider this uplink grant is as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, is as a de-prioritized uplink grant(s).
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was already prioritized and which phy-PriorityIndex is equal to the phy-PriorityIndex of this uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was already prioritized, in the same BWP, and which associated priority index (as specified in clause 9 of TS 38.213 [6]) is equal to the priority index (as specified in clause 9 of TS 38.213 [6]) of this uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant is as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, is as a de-prioritized uplink grant(s).
NOTE 6:	If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.


Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]This contribution discussed the MAC TP that would be needed in case RAN1 does not address the issue raised in the LS [1] in the PHY specifications. The associated proposal is:
Proposal: RAN2 adopts the MAC TP in Section 2.2 in case RAN1 replies they do not address the issue raised in the LS [1] in the PHY specifications.
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Reference
[1] [bookmark: _Ref40859037][bookmark: _Ref40716950][bookmark: _Ref40184363][bookmark: _Ref40184042]R2-2004121, LS on Intra-UE Prioritization, RAN2
[2] [bookmark: _Ref40892413]R2-2004195, 38.321 CR0712 rev1, Correction for NR IIOT in 38.321, Samsung
[3] [bookmark: _Ref40892591]R2-200xxxx, Report of [Post109bis-e][913][IIOT] MAC Remaining issues, Samsung


1
R2-2004588
oleObject1.bin
DCI


PUSCH


CG


DG


CG processing deadline


Tproc,2


DG processing deadline


Tproc,2


t1


t2


Run (first) prioritization rule


low prio


Buffer status


high prio


low prio


high prio


Run (2nd) prioritization rule


DG pre-emption



image1.emf
DCI

PUSCH

CG

DG

CG processing 

deadline

T

proc,2

DG processing 

deadline

T

proc,2

t1 t2

Run (first) prioritization rule

low prio

Buffer status

high prio low priohigh prio

Run (2nd) prioritization rule

DG pre-emption


