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Introduction
Currently, there are remaining open issues on intra-UE prioritization. In this paper, we will address the following open issue:
Impact of RAN2 observation that “In case that two MAC PDUs with the same L1 priority (i.e. high-high or low-low) are delivered by MAC, the second PDU has priority from RAN2 perspective (based on LCH priority).”, e.g. verify that UE handling of the PDU delivered to PHY is clear and whether any specifications changes are required.

[bookmark: _Ref178064866]Discussion
According to RAN1 agreements achieved on PUSCH resource collision, the UE behaviour in PHY can be summarized in the following:
· The UE is not expected to be scheduled with two DG-PUSCH overlap in the time domain on the same carrier. It means that no multiple DG overlapping case is supported in Rel-16. PHY layer will not handle this collision case.
· The grant with high priority is prioritized if the two overlapped PUSCHs with different PHY prioritise.
· Regarding the grants overlapping with the same PHY priority, DG is prioritized if DG overlaps CG, otherwise PHY layer does not handle this case.
Whereas, according to MAC common understanding, in case that two MAC PDUs with the same L1 priority (i.e. high-high or low-low) are delivered by MAC, the second PDU has priority from RAN2 perspective (based on LCH priority). Obviously, UE behaviour is inconsistent between RAN1 and RAN2, at least for the case of two overlapped PUSCHs with the same PHY priority. In details,
· Overlapping between CGs with the same PHY priority:
In the procedure, MAC does prioritization based on LCH priority and determines the later CG with high LCH priority. Two MAC PDUs are delivered to PHY layer if the prioritized CG is aware in MAC layer after the deprioritized CG MAC PDU delivery. Then, PHY layer receives two MAC PDU and does not know what/how to do. In summary, UE behaver is unclear for this case.
· Overlapping between CG and DG with the same PHY priority: 
In the procedure, MAC does prioritization based on LCH priority and determines the later CG with high LCH priority. Two MAC PDUs are delivered to PHY layer if the prioritized CG is aware in MAC layer after the deprioritized DG MAC PDU delivery. Then, PHY layer receives two MAC PDU and drops the CG considering DG with a high PHY priority. It leads to inconsistent perception on the CG between RAN1 and RAN2. Since MAC layer does not know the prioritized CG is actually deprioritized by PHY, autonomous transmission for the CG is not triggered, and the data in the CG is lost eventually.
To avoid the issues raised for the two cases above, we prefer specification change to ensure the alignment between RAN1 and RAN2.
[bookmark: _Toc36880062][bookmark: _Toc37161177][bookmark: _Toc37161826][bookmark: _Toc37347546]Inconsistent UE behaviour exists between RAN1 and RAN2 in the case of multiple CGs overlapping with the same PHY priority. Accordingly, UE behaviour is unclear, i.e. PHY layer does not know how to do when it happens. 
[bookmark: _Toc36880063][bookmark: _Toc37161178][bookmark: _Toc37161827][bookmark: _Toc37347547]Inconsistent UE behaviour exists between RAN1 and RAN2 in the case of CG-DG overlapping with the same PHY priority. Accordingly, MAC layer does not know the prioritized CG is actually deprioritized, and the data in CG will be lost.
[bookmark: _Toc36880064][bookmark: _Toc36880979][bookmark: _Toc36881029][bookmark: _Toc36881069][bookmark: _Toc37161179][bookmark: _Toc37161828][bookmark: _Toc37347549]In grant collision involving CG, specification change is needed to ensure the alignment between RAN1 and RAN2.
Potential solutions are listed in the following:
· Option1: Modification to MAC spec.
If Option1 is selected, PHY priority indication should be aware in MAC layer, and the related text will be added in MAC spec accordingly. It means MAC needs to do prioritization considering PHY priority indication, which is against to our intention of introducing LCH-based prioritization. In addition, each spec text related to intra-UE prioritization should be revisited, which is an unexpected work and may requires RAN2 revert back to the beginning. 
· Option2: Modification to PHY spec.
If Option2 is selected, RAN1 is required to know the misalignment and make some change based on RAN2 agreements. One LS can be sent to inform RAN1 of the related conclusion, and PHY needs to take it into account and modify the specification accordingly. For example, in RAN1 spec, it can indicate the later MAC PDU with a higher priority and define the terminology of “later”.

	
	Pros
	Cons

	Option 1
	· No need to inform the issue to RAN1. 
	· MAC needs to do prioritization considering PHY priority indication, which is against to the intention of introducing LCH-based prioritization.
· RAN2 needs to revisit each spec text related to LCH-based prioritization.

	Option 2
	· No RAN2 spec change
	· RAN1 needs to add a limited number of additional texts 1) to indicate the later MAC PDU with a higher priority, 2) to define the terminology of “later”.



Table 1 specification impact comparison
Compared the pros and cons, we think Option 2 is a less-impacted and simpler solution, and prefer an LS to RAN1 to inform the related conclusion.
[bookmark: _Toc36880065][bookmark: _Toc36880980][bookmark: _Toc36881030][bookmark: _Toc36881070][bookmark: _Toc37161180][bookmark: _Toc37161829][bookmark: _Toc16629456][bookmark: _Toc16756805][bookmark: _Toc16839762][bookmark: _Toc20389959][bookmark: _Toc20910087][bookmark: _Toc20910143][bookmark: _Toc20985212][bookmark: _Toc20985225][bookmark: _Toc37347550]RAN1 spec modification is preferred for the case of grant collision involving CG.
[bookmark: _Toc36880066][bookmark: _Toc36880981][bookmark: _Toc36881031][bookmark: _Toc36881071][bookmark: _Toc37161181][bookmark: _Toc37161830][bookmark: _Toc37347551]Send LS to PHY to inform the related conclusion and require RAN1 take it into account.
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Conclusion
Based on the discussion above, we made the following observations:
Observation 1	Inconsistent UE behaviour exists between RAN1 and RAN2 in the case of multiple CGs overlapping with the same PHY priority. Accordingly, UE behaviour is unclear, i.e. PHY layer does not know how to do when it happens.
Observation 2	Inconsistent UE behaviour exists between RAN1 and RAN2 in the case of CG-DG overlapping with the same PHY priority. Accordingly, MAC layer does not know the prioritized CG is actually deprioritized, and the data in CG will be lost.

And propose the following:
[bookmark: _GoBack]Proposal 1	In grant collision involving CG, specification change is needed to ensure the alignment between RAN1 and RAN2.
Proposal 2	RAN1 spec modification is preferred for the case of grant collision involving CG.
Proposal 3	Send LS to PHY to inform the related conclusion and require RAN1 take it into account.
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