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1. [bookmark: _GoBack]Introduction
RAN1 received an LS from RAN2 in R2-2008599, indicating the following:  
	RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE prioritization in PHY are further clarified. 
RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding.
2. Actions:
To RAN1 group
ACTION: 	RAN2 respectfully asks RAN1 to clarify if the mentioned scenario is supported or not. 



As guided by the chairman, this document is to kick-off the discussions for following:
[103-e-NR-L1enh-URLLC-07] Email discussion/approval on eCG enhancements – Lihui (vivo) 
· Reply LS to R2-2008599 on Intra UE Prioritization
· Issue 6: PUSCHs overlapping with UCI piggyback
· Discussion and decision by 10/29, TPs by 11/5
Note: Email discussion is mainly for the reply LS R2-2008599, which is out of the email discussion budget of URLLC

2. Summary of high-level views 
9 contributions provide the views and replies to the RAN2 LS, the general views are summarized in the following:
· Whether the PHY behavior described in the LS is consistent with RAN1 understanding?
· Opt.1: Yes, consistent: Ericsson, CATT, LGE, Nokia, Intel, Qualcomm, vivo
· Opt.2: No, inconsistent: ZTE 
· DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies, and DG PUSCH is transmitted regardless of the priority of DG PUSCH.
· Opt.3: Postpone the reply LS until RAN1 has solutions for handling UL skipping with overlapped PUCCH and intra-UE prioritization: Samsung 

3. Discussions
3.1 Background for the LS from RAN2
According to R2-, RAN2’s question comes from the TS 38.214 v16.2.0, clause 6.1, see below
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission ...


With above description, RAN2 is not sure in the scenario of one PDU generation, if the dynamic grant is de-prioritized, whether RAN1 allows a grant of DG-PUSCH be skipped by MAC. Therefore, they sent the LS to confirm with RAN1’s understanding. 

Based on RAN1#102-e meeting, CR is agreed in R1-2007337 based on the agreements made for DG-PUSCH skipping with overlapped PUCCH:
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.



Agreement
The following text proposal for TS38.214 is endorsed. Final CR is agreed in R1-2007337 (TS 38.214, Rel-16, CR#0123, Cat F).
	[bookmark: _Toc11352095]6.1	UE procedure for transmitting the physical uplink shared channel
<unchanged part omitted>
A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH, as described in clause 6.1.2.1, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo 16 operation applied. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
<unchanged part omitted>



Therefore, the CR covers all cases that MAC does not generate a TB for the dynamic grant, even though the CR was originally motivated by scenario of skipUplinkTxDynamic. With this corrected CR, it is now aligned with RAN2’s understanding that in the scenario of one PDU generation, if the dynamic grant is de-prioritized, it is up to MAC layer whether to generate a transport block for DG-PUSCH or not.
Q1: With the corrected CR made in RAN1 for DG-PUSCH skipping with overlapped PUCCH, it is now aligned with RAN2’s understanding that in the scenario of one PDU generation, if the dynamic grant is de-prioritized, it is up to MAC layer whether to generate a transport block for DG-PUSCH or not. Do you agree with above views? If you do not agree, any reasons/comments?
	Company
	Comments

	CATT
	We agree with above view.

	DOCOMO
	We agree with the view

	Samsung
	Not sure whether this case is aligned with RAN2’s understanding in case of DG PUSCH overlapped with PUCCH. From RAN1 agreement, “MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.” which means MAC should generate PDU of DG-PUSCH if DG-PUSCH overlapped with PUCCH although there is no MAC PDU from MAC layer. For example, if HP CG-PUSCH and LP DG-PUSCH are overlapped in time and LP DG-PUSCH is overlapped with another LP PUCCH carrying HARQ-ACK, MAC will generate one PDU for HP CG-PUSCH if only considering CG-PUSCH and DG-PUSCH for LCP restriction. However, due to another RAN1 agreement for UL skipping, it is likely that RAN2 would generate MAC PDU for LP-PUSCH since UCI for LP PUCCH should be piggybacked to LP-PUSCH. Therefore, if MAC generates two PDUs considering each case, PHY cannot support this in PHY specification. While, if there is solution such that MAC generate only one PDU in such a case, PHY can support. In case of DG-PUSCH without overlapping PUCCH, we think that this is aligned with RAN2’s understanding if skipping CR is finally adopted in Rel-16. 
It is understood that motivation of RAN2 LS is to check whether intra-UE prioritization is well aligned in both RAN1 and RAN2 without the consideration of the CR related to UL skipping. We are not sure how RAN2 understands this operation in case of overlapping PUCCH. 

	Nokia, NSB
	We are a bit puzzled with the question here overall, as I guess for the in Sec. 3.2 – this is clear. But for the case(s) discussed in Sec. 3.3, we cannot clearly say now in which way the assumptions is aligned here (i.e. what means the scenario of one PDU generation). Better to go into the details of Sec. 3.3 specifically, and then come back to try to answer such generic question overall. 

	FL replies 
	Thank you for all the views shared so far. The intention for the Q1 is to clarify that the agreed CR R1-2007337 covers all cases that MAC does not generate a TB for the dynamic grant, even though the CR was originally motivated by scenario of skipUplinkTxDynamic. The background for RAN2’s LS is because RAN2 assumes UE shall always transmit DG PUSCH once the UL grant is detected based on previous spec. Now with this corrected CR, it is now aligned with RAN2’s understanding that in the scenario of one PDU generation, if the dynamic grant is de-prioritized, it is up to MAC layer whether to generate a transport block for DG-PUSCH or not.

	Vivo
	Agree with the views provided in Q1. In addition, based on current MAC spec 38.321, it is expected that the conditions including DG skipping on whether MAC will generate one MAC PDU is after the procedure of data and data prioritization. The deprioritized UL grant will not check the condition of DG skipping with overlapped UCI, hence MAC will not generate two MAC PDUs for the concerned case as Samsung mentioned.  

	HW/HiSi
	Agree.

	ZTE
	We agree with the view.

	Sony
	Agree

	LG
	Agree

	Ericsson
	· Agree that “the agreed CR R1-2007337 covers all cases that MAC does not generate a TB for the dynamic grant, even though the CR was originally motivated by scenario of skipUplinkTxDynamic.”
· On the other hand, for the statement in Q1, suggest to delete “if the dynamic grant is de-prioritized”. Even if an grant is a prioritized grant, MAC still may not generate a PDU, see “if any” phrase below. Basically, regardless of prioritized or deprioritized grant, it’s up to MAC to generate a PDU or not.
38.213: 
“3>	if this uplink grant is a prioritized uplink grant:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;”

	Qualcomm
	Agree with Nokia that a discussion here is not needed. The response to this question is not needed for responding to the LS from RAN2. 

	Sharp
	Agree

	Panasonic
	Agree

	Intel
	Agree with the interpretation in principle, although it seems the point may have been to say that it is up to MAC to avoid generation of a MAC PDU for a de-prioritized grant (further, here, the de-prioritization is at MAC layer, and not referring to PHY priority).



3.1.1 Summary
14 companies input the views. 11 companies agree in principle that with the corrected CR made in RAN1 for DG-PUSCH skipping with overlapped PUCCH, it is now aligned with RAN2’s understanding that in the scenario of one PDU generation, if the dynamic grant is de-prioritized, it is up to MAC layer whether to generate a transport block for DG-PUSCH or not. 
1 company suggest discussing the questions in section 3.3 first and then come back to the question here; 1 company is not sure whether RAN2 is aware of RAN1 agreements on DG skipping overlapping PUCCH and whether the MAC will generate two MAC PDUs for HP CG PUSCH and LP DG-PUSCH if DG-PUSCH overlapped with PUCCH. 1 company think the discussion here is not needed to respond to RAN2’s LS. 

3.2 For intra-UE prioritization scenario without considering PUCCH carrying UCI overlaps with a set of PUSCHs
It was discussed and clarified in the last RAN1#102-e meeting that for CG and DG overriding cases, with Rel-15 timeline restriction, MAC does the prioritization and one MAC PDU will be delivered to PHY. PHY transmits what delivered by MAC layer as long as the Rel. 15 timeline satisfied. With the above understanding, following conclusion was made in RAN1#102-e meeting: 
	Conclusion 
For the collision between DG PUSCH and CG PUSCH with different priorities, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 



Therefore, without considering the PUCCH carrying UCI overlaps with a set of PUSCHs, RAN1 support the intra-UE prioritization scenario mentioned in the LS, that is in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.

Q2: when there is no PUCCH carrying UCI overlaps with a set of PUSCHs, RAN1 support the intra-UE prioritization scenario mentioned in the LS, that is in the collision scenario between CG and DG with same/different PHY-priority index, if only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant. Do you agree with above views? If you do not agree, any reasons/comments?
	Company
	Comments

	CATT
	We agree with above view.

	DOCOMO
	We agree with the view

	Samsung
	Agree

	Nokia, NSB
	Agree

	vivo
	We agree with above views. 

	HW/HiSi
	Agree

	ZTE
	Agree

	Sony
	Agree

	LG
	Agree

	Ericsson
	Agree

	Qualcomm
	Agree

	Sharp
	Agree

	Panasonic
	Agree

	Intel
	Agree



3.2.1 Summary: 
All companies agree that when there is no PUCCH carrying UCI overlaps with a set of PUSCHs, RAN1 support the intra-UE prioritization scenario mentioned in the LS, that is in the collision scenario between CG and DG with same/different PHY-priority index, if only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.

3.3 For intra-UE prioritization scenario with considering PUCCH carrying UCI overlaps with a set of PUSCHs
Contribution [1], [3], [5], [7] also discussed the case that PUCCH carrying UCI overlaps with a set of PUSCHs. In detail: 
· Candidate 1: [1], [9] proposed that a skipped PUSCH (both DG and CG) is treated as non-existent in the subsequent physical layer procedures including intra-UE multiplexing/prioritization. 
· [9] discussed more details about the MAC layer actions on data prioritization, generation and PHY layer actions on intra-UE prioritization/multiplexing as shown in appendix.
· Candidate 2: [3] brought up one potential problem of UCI dropping if MAC does not deliver a MAC PDU to PHY for the PUSCH which is used for UCI multiplexing and proposed to ask RAN2 to take the above potential problem into account on Intra UE Prioritization Scenario. Specifically, 
· for DG and CG with same L1 priority, if MAC delivers CG PDU to PHY when UCI is supposed to be transmitted on DG PDU, UCI is dropped. 
· for CG-CG/DG with different L1 priorities, if UCI is supposed to be multiplexed in the HP CG/DG but there is no data to be transmitted on the HP CG/DG (i.e. CG/DG is skipped), the HP UCI is dropped.
· Candidate 3: [5] proposed RAN1 should come up with solutions to solve the problem in case of intra-UE prioritization scenario with overlapping PUCCH before replying LS to RAN2, since it observed some MAC impacts when intra-UE prioritization scenario is considered together with UL skipping of dynamic grant PUSCH overlapping with PUCCH.
	For example, as shown in Fig. 1, there are configured grant PUSCH with high priority, PUCCH with low priority and DG PUSCH with low priority. If there is no PUCCH with low priority in the figure, MAC will generate only one PDU for configured grant PUSCH, then PHY will skip dynamic grant PUSCH since there is no TB generated from MAC. However, according to above agreement, MAC also should generate MAC PDU for dynamic grant PUSCH with low priority so that UCI is multiplexed on the PUSCH. In this sense, MAC is likely to generate two MAC PDUs for both grant PUSCHs although it is not supported in RAN1. 
[image: ]
Figure 1. intra-UE prioritization scenario with overlapping PUCCH



· Candidate 4: [7] also discussed the relationship to UL skipping behavior and proposed there is no inconsistency between RAN1 and RAN2 specifications across PHY and MAC layers if MAC layer ensures that UL skipping related checks are performed before LCH priority comparison. 
	There is potentially a complication in light of UL skipping behavior, wherein the UE may not be configured with UL skipping or may need to transmit a DG PUSCH even when there is no corresponding UL-SCH if the DG PUSCH may overlap with a PUCCH carrying UCI. However, in both cases, the MAC layer is aware of this and latest MAC specs in TS 38.213 addresses this issue by first checking for whether UL skipping applies and then performing LCH priority comparison between the grants; from TS 38.321, Subclause 5.4.1.1 states:
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
….

Specifically, MAC layer is expected to check for and address any cases with UL skipping before LCH priority check, thus, there exists no issue or inconsistency between RAN1 and RAN2 specs/UE behavior for cases involving no UL-SCH for the DG PUSCH.
Effectively, MAC layer will send a MAC PDU following the description in RAN2 LS (“In the collision scenario between CG and DG and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.”), ONLY if it ensures that the corresponding grant will not be dropped in PHY – at least considering UL skipping cases.




Following are some questions to facilitate the discussions: 
[image: ]
· For the concerned scenario as shown in Figure 1 shown above, when intra-UE prioritization scenario is considered together with UL skipping of dynamic grant PUSCH overlapping with PUCCH, 
· Option 1: [5] observed that MAC is likely to generate two MAC PDUs based on RAN1 DG skipping with overlapped UCI agreements for both grant PUSCHs although it is not supported in RAN1.
· Option 2: [7], [9], [1]?, [3]? observed that based on MAC spec, MAC will not generate the two MAC PDUs for both grant PUSCHs for the concerned scenario in Figure 1. More specifically, 
· Option 2-1: [7] observed that MAC layer is aware of DG skipping with overlapped UCI case and latest MAC specs in TS 38.321 addresses this issue by first checking for and addressing any cases with UL skipping before LCH priority comparison between the grants. Therefore, the MAC will deliver the MAC PDU that ONLY if it ensures that the corresponding grant will not be dropped in PHY.
· Option 2-2: [9] observed that based on MAC spec TS 38.321-g21, clause 5.4.3 is the place to decide whether to generate the MAC PDU and clause 5.4.3 is the right place to reflect the RAN1 DG skipping with overlapped UCI agreements. Then according to MAC 321 spec clause 5.4.1, 5.4.2 and 5.4.3, for two uplink grants resource collision, MAC will first conduct the data and data prioritization; only for the prioritized uplink grant, MAC entity will further check the conditions defined in clause 5.4.3 on whether to generate the MAC PDU. Once the uplink grant is deprioritized by MAC layer, it will be dropped by MAC layer and it will not go to the step of checking conditions to generate the MAC PDU. Therefore, MAC will not generate the two MAC PDUs for both grant PUSCHs for the concerned scenario in Figure 1.
· Q3: for the concerned scenario in Figure 1, regardless of whether DG skipping is configured or not (even without RAN1 agreements on DG skipping with overlapped UCI, the scenario in Figure still exists for URLLC), which option do you agree if the timeline defined in 38.214 is satisfied for CG and DG overriding? 
· Option 1: MAC is likely to generate two MAC PDUs
· Option 2: MAC will only generate one MAC PDU
· Option 3: other options (please clarify the option details)
	Company
	Comments

	CATT
	We prefer to Option2 that MAC will only generate one MAC PDU. 

	DOCOMO
	Option 2

	Samsung
	We don’t know what/how RAN2 understands this issue, and it is not preferable whether MAC support option 1 or option 2 or other option in RAN1 meeting. So, it is better to send LS with RAN2’s understanding on the issue. It seems that intel and vivo have different understanding although they are thinking that option 2 is MAC behavior. For example, intel seems to understand that intra-UE prioritization is after UL skipping, while vivo seems to understand that UL skipping is after intra-UE prioritization. We are not sure how RAN2 solve this issue clearly, if RAN2 cannot solve this issue, it is necessary to discussion in RAN1 again. 

	Nokia, NSB
	Option 2

	vivo
	Option 2. We agree that it seems intel and vivo have different understanding on the order of intra-UE prioritization and checking the conditions on whether to generate the MAC PDU. However, even without considering DG skipping agreement, for example, for UE not configured with DG skipping, the concerned case exists. In such case, as already discussed in Rel-16 URLLC, MAC should only generate one MAC PDU. 

	HW/HiSi
	Option 2.

	ZTE
	Option 2

	Sony
	Option 2

	LG
	Option 2 as agreed in RAN2

	Ericsson
	Option 2. 
RAN1 has made the conclusion below, and LS is sent to RAN2. Hence MAC is aware that it generate at most one PDU to phy.
Conclusion (RAN1#101)
There is no consensus in RAN1 for the support of the following
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer
No further discussion for Rel-16.


	Qualcomm
	Option 2. 

	Sharp
	Option 2

	Panasonic
	Option 2

	Intel
	Option 2. Agree with comment from Vivo, that although we do have different understanding on the order between checking for UL skipping and LCH priority check (we think the latter follows the former), Option 2, per which MAC generates in a single MAC PDU still holds true for this question.



3.3.1 Summary 
14 companies input the views. 13 companies agree that for the scenario where there are resource overlapping between HP CG PUSCH and LP DG PUSCH, and there are also resource overlapping between LP PUCCH and the LP DG PUSCH, if the timeline defined in 38.214 is satisfied for CG and DG overriding, regardless of the DG skipping is configured for the UE or not, RAN1 is expected that MAC generate and deliver one MAC PDU to PHY. 1 company suggest sending LS to ask RAN2’s understanding on the issue whether it is possible that MAC will generate two MAC PDUs for the mentioned scenario.

· Q4: for the concerned scenario in Figure 1, if your view is that MAC is likely to generate two MAC PDUs, but it is not supported in RAN1, what is your views on how to solve the inconsistency between RAN1 and RAN2?
	Company
	Comments

	Samsung
	Assuming that RAN2 reply option 1 as their understanding, RAN1 should change previous RAN1 conclusion or agreement to handle the issue where two MAC PDUs are generated. 

	HW/HiSi
	n.a.




· Q5: for the concerned scenario in Figure 1, if your view is MAC will generate one MAC PDU, which MAC PDU is reasonably expected to be generated by MAC (assuming here PHY priority is aligned with MAC (LCH) priority)?
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· Option 1: HP CG PUSCH
· Option 2: LP DG PUSCH
· Option 3: other options (please clarify the option details and reasons)? 
	Company
	Comments

	CATT
	We prefer to Option1 that HP CG PUSCH.
In our understanding, MAC does not always deliver PDU for HP CG to PHY.
If HP CG has data to transmit, firstly MAC should deliver PDU for HP CG. If HP CG has no data (UL skipping),  MAC can deliver PDU for LP DG to PHY.

	DOCOMO
	Option 1 assuming that HP CG-PUSCH has data to transmit

	Samsung
	We are not sure whether or not this can be discussed properly in RAN1 since we are not experts for MAC specification. We should ask RAN2 on the above case. 

	Nokia, NSB
	Option 1, if CG-PUSCH has data to transmit or if HP CG-PUSCH not configured with UL skipping and the LCP priority of the CG-PUSCH is higher

	vivo
	Option 1 assuming that HP CG-PUSCH has data to transmit.

	HW/HiSi
	Option 1

	ZTE
	Option 1

	Sony
	Option 1

	LG
	Option 3; Up to decision on Q6. 
With assumption that HP CG has data to transmit, Option 1 is reasonable. However, there could be a contradiction due to CR is agreed in R1-2007337. If UCI is determined to be multiplexed to DG PUSCH, MAC should generate MAC PDU for DG PUSCH. 

	Ericsson
	Agree with Samsung that this is not in RAN1 scope. RAN2 MAC spec will generate a PDU considering many factors including buffer status, skipUplinkTxDynamic, etc.

	Qualcomm
	It is up to RAN2. From RAN1 point of view, this case is no different from the previous cases we discussed. 
Let’s assume that LP PUSCH was supposed to be skipped, but since it is overlapping with a PUCCH, according to the RAN1 agreement, it cannot. Hence, PUCCH should be multiplexed with LP PUSCH. Once this is done, we have a CG-PUSCH overlapping with a DG-PUSCH as before. MAC will generate one PDU and PHY will deliver it. 

	Sharp
	Option 1

	Panasonic
	Option 1

	Intel
	Option 2 or Option 3 (depending on how the behavior in Q6 is understood). 
Option 2 since we think PHY prioritization rules would lead to UE PHY (and MAC) expecting to mux UCI of LP PUCCH in the LP DG PUSCH. Accordingly, MAC will have to generate MAC PDU for the DG PUSCH, and since DG PUSCH overlaps with CG PUSCH and will overwrite the latter (irrespective of PHY priority), the MAC layer should know that in this case the CG PUSCH will be dropped, and thus, would not generate a MAC PDU for the CG PUSCH. 
If, on the other hand, the PHY handling does not resolve collisions between the LP channels first, then Option 1 would be the outcome.



3.3.2 Summary
14 companies input the views. 
9 companies prefer that for the concerned scenario in Figure 1, MAC should generate the HP CG PUSCH if there is data for HP CG PUSCH. 
2 companies think it is up to RAN2 and from RAN1 perspective, it is expected MAC only generate one MAC PDU. 
1 company think we should ask RAN2 which MAC PDU it generates considering the DG skipping agreement and data with different prioritizes. 
2 companies think it depends on how the behavior in Q6 is conducted.    

· Q6: for the concerned scenario in Figure 1, if HP CG PUSCH is generated by MAC and delivered to PHY, LP DG PUSCH is not generated by MAC. For the non-exist LP DG PUSCH, whether and how it participants the subsequent PHY layer intra-UE prioritization/multiplexing procedure? E.g. 
· if the non-exist LP DG PUSCH participants the subsequent PHY layer intra-UE prioritization/multiplexing, then the UCI on LP PUCCH will be dropped;
· else, the UCI on LP PUCCH will be transmitted. 
	Company
	Comments

	CATT
	In our understanding, From PHY perspective, for the overlapping channels with different priority, we should firstly deal with the overlapping channels with the same priority, and then deal with the overlapping channels with the different priority. The LP DG and LP PUCCH should be processed firstly and the work assumption is that HP CG doesn’t has any impact on LP DG. So LP DG will participate in UCI multiplexing transmission. If the LP DG is selected to carry UCI, in the priority-processing stage, because of the high and low priority, LP DG will be discarded, and then LP UCI will be discarded too. 
Because this follows processing order of PHY layer for overlapping channels with different priorities. It is impossible to consider the impact of high priority channel on low priority channel before performing multiplexing transmission with the same priority.

	DOCOMO
	In our understanding, the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, so the UCI on LP PUCCH will be transmitted

	Samsung
	We are not sure whether or not this can be discussed properly in RAN1 since we are not experts for MAC specification. We should ask RAN2 on the above case. 
On CATT’s comments, this case is not supported by following RAN1 conclusion as following conclusion is assuming that two grants have each TB sent from MAC layer.  
Conclusion
There is no consensus in RAN1 for the support of the following:
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer

	Nokia, NSB
	Agree with DOCOMO here. 
As only HP CG-PUSCH is delivered to PHY, the LP PUCCH would be the resulting LP channel for transmission. UE would transmit HP CG-PUSCH and LP PUCCH.
This would be somehow against the UL skipping for DG-PUSCH agreed – but there are some differences: From gNB perspective, with this intra-UE prioritization scenario of HP CG-PUSCH and LP DG-PUSCH (without UCI), there would anyhow already be two hypothesis for transmission there (in contrast to the UL skipping decision for DG PUSCH, there even for a single PUSCH there would have been two hypothesis already, which gNB may have issues with). Based on the reliability identification that the HP CG-PUSCH is transmitted in Figure 1, the gNB would already know that the LP DG PUSCH is not transmitted by the UE and would expect the LP PUCCH instead. 

	Vivo
	Share the views with DCM. For CATT’s comments, even if in PHY, it was agreed to firstly handle the overlapping channels i.e., data and control channels with the same priority, it should be for the data generated and delivered by the MAC; otherwise, it does not make sense to multiplex the UCI on the non-exist data.  

	HW/HiSi
	Assuming the assumption from Q5 (assuming here PHY priority is aligned with MAC (LCH) priority), the UCI of the LP PUCCH is dropped.
The reason is that according to the WA from last meeting in Scheduling&HARQ, first multiplexing of the same priority has to be performed. That means that the UCI from the LP PUCCH shall be transmitted piggy-back on the LP PUSCH. But the DG PUSCH is not transmitted, therefore the UCI is not transmitted either. 

	ZTE
	In our understanding, the UE should know the data channel should be transmitted before performing multiplexing. In Figure 1, MAC will not deliver any PDU for LP DG PUSCH to PHY if the HP CG PUSCH has data for transmission. It means that DG PUSCH will not be transmitted and should not participate in the subsequent PHY layer intra-UE prioritization/multiplexing. The UCI will not be multiplexed to DG PUSCH and therefore will be transmitted on LP PUCCH.

	Sony
	We share similar view with DoCoMo, i.e. the LP PUCCH is transmitted.

	LG
	Let assume the case PUCCH scheduled in front of CG PUSCH. In this case, start of UL multiplexing should become earlier than in above case. It would be problematic to make DG PUSCH disappear before UL multiplexing. Moreover, Based on the agreement, UL multiplexing is performed before the determination on UL skipping as well as UL prioritization. If UL multiplexing per priority is performed first, there would be no MAC PDU for CG PUSCH since other MAC PDU for overlapping the UL grant is generated already.  
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	Ericsson
	Agree with DoCoMo / Nokia, NSB /Vivo / Sony.

	Qualcomm
	This case is no different from the scenarios we considered before. Let’s assume that LP PUSCH was supposed to be skipped, but since it is overlapping with a PUCCH, according to the RAN1 agreement, it cannot. It then means that there will be a PDU for this grant. Hence, PUCCH should be multiplexed with LP PUSCH. Once this is done, we have a CG-PUSCH overlapping with a DG-PUSCH as before. MAC will generate one PDU and PHY will deliver it.

In short, we do not need to change anything as compared to what is already specified in PHY.

	Sharp
	We share the same view with DOCOMO.

	Panasonic
	We agree with DOCOMO that the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, and the UCI on LP PUCCH will be transmitted.

	Intel
	We tend to agree with CATT (and LGE?) here that the DG PUSCH would be expected to carry the UCI, and hence, MAC would need to generate MAC PDU for the DG PUSCH. The only part we have a different understanding from CATT is this: “If the LP DG is selected to carry UCI, in the priority-processing stage, because of the high and low priority, LP DG will be discarded, and then LP UCI will be discarded too.” This situation may not occur as pointed out by Samsung.
To Vivo: For PHY prioritization, we do not see any dependency on the PUSCH having UL-SCH or not when resolving overlapping channels. For instance, if UL skipping is not configured, then a PUSCH will always be expected to be transmitted irrespective of there being UL-SCH to transmit. 
Thus, we think in this case, MAC will generate a PDU for the LP DG PUSCH following last RAN1 meeting agreement on UL skipping and UCI mux.
However, if PHY handling will not resolve conflict between LP channels first, then we would agree that CG PUSCH and LP PUCCH would be transmitted.



3.3.3 Summary
14 companies input views.
5 companies think from PHY perspective, the overlapping channels with the same priority should be handled firstly, then the overlapping channels with the different priority should be handled. Therefore, for the concerned scenario, the LP DG will participant the UCI multiplexing procedure. Then for the overlapping between the LP DG PUSCH carrying LP UCI and HP CG PUSCH, RAN1 is expected that MAC will generate one MAC PDU and PHY just transmit the delivered MAC PDU. In case MAC prioritize the HP CG PUSCH, then the LP DG PUSCH with LP UCI will be dropped; in case MAC prioritize the LP DG PUSCH carrying the LP UCI, then the HP CG PUSCH will be dropped.
8 companies think the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure.
1 company think we should ask RAN2 about the MAC layer actions on which MAC PDU will be prioritized. 

· Q7: for the concerned scenario in Figure 1, if the non-exist LP PUSCH participants the subsequent PHY layer intra-UE multiplexing procedure, whether and how to handle the dropped LP PUCCH which is expected to be multiplexed on the non-exist LP PUSCH?
	 Company
	Comments

	CATT
	Current spec in TS 38.213 is very clear. If multiplexing with the same priority is firstly executed, LP UCI may be carried by a certain LP DG. If the LP DG is not selected to carry LP UCI, the LP UCI will not be affected. If the LP DG transmission is selected to carry LP UCI, in the priority processing stage, LP DG will be discarded and then LP UCI will be discarded too because of the high and low priority.

	Samsung
	We are not sure whether or not this can be discussed properly in RAN1 since we are not experts for MAC specification. We should ask RAN2 on the above case. 
On CATT’s comments, this case is not supported by following RAN1 conclusion as following conclusion is assuming that two grants have each TB sent from MAC layer.  
Conclusion
There is no consensus in RAN1 for the support of the following:
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer

	Nokia, NSB
	As noted above, we don’t think that the LP PUSCH would be part of the PHY handling, as no PDU would be delivered for Option 1. 

	HW/HiSi
	The LP PUCCH is dropped. This is according to the WA from last meeting.

	LG
	We share Nokia’s view. From previous agreement, if LP PUCCH and PUSCH are multiplexed, MAC PDU for LP PUSCH is generated and there is no MAC PDU for HP CG PUSCH.

	Ericsson
	Our view is non-existent LP PUSCH does NOT participate in the subsequent PHY layer

	Qualcomm
	The LP PUCCH will be dropped. 

	Intel
	As mentioned in response to Q6, we think MAC would generate PDU for the LP DG PUSCH, and thus, the UCI in LP PUCCH will be multiplexed in the DG PUSCH and the LP PUCCH dropped. 



· Q8: for the concerned scenario in Figure 1 assuming PHY priority is aligned with MAC (LCH) priority, if LP DG PUSCH is generated by MAC and delivered to PHY, HP CG PUSCH is not generated by MAC. Whether and how to resolve the inconsistency that HP MAC PDU should be generated given that the timeline as defined in 38.214 is satisfied and? 
	Company
	Comments

	CATT
	In our understanding, in the case of HP CG + LP DG, even if the timeline is satisfied, it does not mean that the MAC must deliver the PDU for HP CG to PHY, because HP CG may have no data to transmit and UL skipping occurs. At this time, it is OK for MAC to send LP DG PDU to PHY, which is also in line with our understanding of ran2 LS that “In the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.”
In addition, when LP DG overlapping with HP CG in the same serving cell, even when satisfying the overriding time, HP data may be blocked by LP DG due to later data arriving (t2 is later than t1) since only one PDU is expected from MAC for overlapping PUSCHs.
Make
It is simple way to make the timeline that the first symbol of LP PUSCH should be no earlier than the first symbol of HP PUSCH for overlapping between DG PUSCH and CG PUSCH with different priorities.

	DOCOMO
	Assuming this is the UL skipping case that MAC generates MAC PDU for LP DG-PUSCH where UCI is multiplexed, we think the RAN1 agreement should be modified so that LP DG-PUSCHs which overlap with HP CG-PUSCH are not included in the candidates for the UCI multiplexing. Then, the case when HP CG PUSCH is not generated by MAC can be avoided.

	Samsung
	We don’t understand issue. Why MAC generates PDU for LP PG PUSCH, not HP CG PUSCH assuming PHY priority is aligned with MAC (LCH) priority? Does MAC should generate PDU for HP CG PUSCH based on priorititzation?

	Nokia, NSB
	For the example in Figure 1, we think HP CG-PUSCH MAC PDCU would only not be delivered to PHY in case UL skipping is configured and there is no HP UL data to be multiplexed. 

But I guess there are other cases where it may be slightly different: 
Case 2: What would be the behavior in case the LP PUSCH/PUCCH is starting earlier than the HP CG-PUSCH – as then, if again the HP CG-PUSCH is transmitted, there again may be some issue for gNB as the PUCCH presence detection is clearly less reliable than the (CG)-PUSCH presence detection (which was one of the strong arguments to deliver the MAC PDU for UL skipping for DG PUSCH). In this case, again there may be some reliability issues if the UE would transmit either LP PUCCH and HP CG-PUSCH – as the time of the PUCCH reception the gNB would not know what MAC PDU had been delivered (in contrast to the example in Figure 1)
Case 3: The question that is still at least not fully answered here is the case of UCI mapped on CG-PUSCH (where the email discussion is still pending in AI 7.1). Depending on the outcome there, we may have a similar issue – unclear behavior from gNB perspective. 
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	FL
	Sorry for less clarification of Scenario in Figure 1. The scenario is both CG and DG PUSCH have valid data. 

	Vivo
	As we discussed in our paper R1-2009067, for the overlapped UL grant(s) including DG and CG, the MAC layer will firstly conduct the UL grant prioritization procedure (i.e., TS 38.321-g21 clause 5.4.1); then for the prioritized uplink grant, the associated HARQ may obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any (i.e., TS 38.321 clause 5.4.2); Whether MAC entity shall NOT generate a MAC PDU for the prioritized grant depends on the conditions defined in TS 38.321-g21 clause 5.4.3. 
In short, MAC layer will first conduct data and data prioritization, and prioritize one uplink grant. For the prioritized grant, MAC will further decide whether to generate a MAC PDU according to the defined conditions including RAN1 agreed UL skipping condition. In other words, the deprioritized uplink grant will not even go to the step of checking the conditions (including the condition of DG-PUSCH skipping with overlapped PUCCH) for MAC PDU generation, this is not go against RAN1 UL skipping agreement. Therefore, for case 2 and case 3 mentioned by Nokia, assuming the timeline i.e., N2 defined in 38.214 is satisfied, both CG and DG have valid data, then LP PUCCH and HP CG PUSCH will be transmitted for case 2; LP PUCCH and HP CG PUSCH with multiplexed HP UCI will be transmitted for Case 3.

	HW/HiSi
	If we understood this issue correctly, we would think that PHY follows what it receives from MAC. If only the LP PDU for a DG PUSCH is delivered to PHY, PHY should act accordingly and transmit it.

	ZTE
	In our understanding, the MAC will deliver the PDU for the HP CG PUSCH anyway in case both CG and DG PUSCH have valid data. But if only PDU for the LP DG PUSCH is delivered to PHY (e.g., when there is no data for HP CG PUSCH and uplink skipping is configured), the LP DG PUSCH will be transmitted with multiplexed LP UCI. 

	Sony
	The question is unclear.  Why would the MAC not generate a HP PDU to the CG-PUSCH when the timeline is met?

	LG
	Share with HW/HiSi’s view. At least from the perspective of PHY, PHY just follows MAC’s decision because MAC should generate one MAC PDU for overlapping grants. Which MAC PDU is generated could be up to multiple reasons, such as traffic arrival, UL multiplexing, UE implementation, etc.. In our view, Case 3 could be an error case since two agreement are conflicted. 

	Ericsson
	Agree with HW/HiSi and LG. MAC generates one PDU, and PHY procedure applies to the one PDU accordingly. Non-existent PUSCH (either DG or CG) does not participate in subsequent PHY procedure.

	CATT2
	Based on FL’s clarification on the scenario that both CG and DG PUSCH have valid data, as shown in below figure, even when satisfying the overriding time, HP CG data will be blocked by LP DG due to later data arriving (t2 is later than t1) since only one PDU is expected from MAC for overlapping PUSCHs. This is a timeline issue of data arriving. Actually we need consider how to protect HP CG data.



	Qualcomm
	It is not clear what the question is; but, as mentioned before too, and already agreed, MAC will generate one PDU (it does not matter which one), and pass it to PHY. 

	Sharp
	We share the same view with HW/HiSi.

	Panasonic
	We have same view with Huawei, LG and Ericsson. If only the LP PDU for a DG PUSCH is delivered to PHY, PHY should act accordingly and transmit it.

	Intel
	As mentioned in responses above, we think MAC PDU for the LP DG PUSCH will be delivered to PHY, and PHY will transmit this. This behavior would be clear to both MAC and PHY and there should be no inconsistency for Cases 1 and 2. 
However, the example in Case 3 from Nokia seems to potentially cause some conflicts as the MAC layer would be expected to generate MAC PDUs for both grants due to the respective overlaps with PUCCHs. 
To this statement from Vivo: “In other words, the deprioritized uplink grant will not even go to the step of checking the conditions (including the condition of DG-PUSCH skipping with overlapped PUCCH) for MAC PDU generation, this is not go against RAN1 UL skipping agreement”, it is not entirely clear how this does not violate the RAN1 agreement on UL skipping and overlaps with PUCCH with UCI. 

	Vivo2
	Respond to Intel: from our understanding of MAC specification 38.321, the UL grant including CG and DG prioritization will be conducted firstly. Then only for the prioritized uplink grant in MAC layer, it will further check some conditions including DG skipping with overlapped UCI whether to generate the data or not. In other word, RAN1 agreement on DG skipping is applied to the uplink grant prioritized by MAC. For example, if DG skipping is configured for the UE and MAC prioritize the DG PUSCH, then MAC layer will go to TS 38.321-g21 clause 5.4.3 to check whether MAC entity shall NOT generate a MAC PDU, red sentence is assumed to capture RAN1 agreement on DG skipping: 
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	[there is no UCI to be multiplexed in this PUSCH transmission as specified in TS 38.213]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.

If for the prioritized DG, it has no data to transmit and it has no resource overlapping with the UCI, it will be skipped; if it has no data to transmit, but it has resource overlapping with the UCI, then it should be generated by MAC. On the other hand, if the DG is deprioritized by MAC, it is already dropped by MAC, MAC will not check the MAC PDU generation conditions for the already deprioritized DG. 



3.3.4 Summary
14 companies input the views. 3 companies think the question is not clear. The intention for this question is for the case in Figure 1, if RAN1 expects only one MAC PDU is generated by MAC layer and if MAC decides to generate the LP PUSCH, it seems have some contradiction with the intention that HP CG should be prioritized over LP DG. Whether we need to and how to resolve the contradiction. 
From the replies, we need to further discuss following three cases.
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Case 1                                                              Case 2                                          Case 3

· Q9: what are your views on the reply LS contents, whether and how we need to inform RAN2 about “the delivered MAC PDU may have some impacts on PHY layer procedure in terms of intra-UE UCI and data multiplexing/prioritization e.g. potential HP CG PUSCH or LP PUCCH dropping problem”?
· If so, please clearly clarify what is the problem and what are the actions we respectfully ask RAN2 to do. 
	Company
	Comments

	CATT
	For overlapping between DG/CG PUSCH and CG PUSCH with same L1 priority case
When DG is selected to transmit UCI, MAC needs to send DG PDU with UCI to PHY and DG PDU can’t be skipped. This is already supported by MAC spec. 
If CG is selected to transmit UCI, CG needs to send CG PDU to PHY and CG PDU can’t be skipped. We need inform ran2 to address this issue.


	DOCOMO
	Based on the above answers, we don’t see any impacts on PHY layer procedure in terms of intra-UE UCI and data multiplexing/prioritization which should be informed to RAN2.

	Samsung
	First of all, we need to make issue more specifically. For example, first case is that two grants are overlapped without overlapping other PUCCH. Second case is that two grants are overlapped with overlapping other PUCCH. For the first case, RAN1 and RAN2 is quite aligned well if UL skipping CR would be correctly in captured for both Rel-15 and Rel-16. For the second case, we are not sure how RAN1 can discuss well with MAC specification. So, it is better to ask RAN2’s understanding with RAN1 situation. For example, which option 1 or option 2 could be supported by RAN2, and which one is firstly done between lch-prioritization and UL skipping  if option 2 is right.  

	Nokia, NSB
	Maybe some more discussion is needed (e.g. case 2 & case 3 above,  convergence on the example Figure 1) before being able to give a final answer here. 
If the LS needs to be sent soon (early) in this meeting, we would prefer just high-lighting that for certain cases (of Sec. 3.2) the RAN2 assumption is fine – but for UL skipping with overlapping UCI RAN1 would still continue the discussion. 

	Vivo
	Share DCM’s views. We do not need to inform RAN2 about “the delivered MAC PDU may have some impacts on PHY layer procedure in terms of intra-UE UCI and data multiplexing/prioritization

	HW/HiSi
	We should answer that the behavior described in the LS is according to RAN1’s understanding.
Whether to add more information depends on the upcoming discussion, but should not stop us from answering the LS.

	ZTE
	From the LS from RAN2, we cannot determine whether it covers the scenario in Figure 1. Therefore, the scenario in Figure 1 should be mentioned in the reply LS as well as the RAN1 expectation in this case (e.g., option 2 if agreed).

	Sony
	RAN2’s scenario the delivery of a single PDU with two grants.  Question 9 seems to be answering a different scenario with intra-UE UCI & data multiplexing/priortisation, which we do not think we need to include in the reply LS.

	LG
	Issues identified seem to be dependent to our decision. We think it is premature to ask RAN2 about this issues. 

	Ericsson
	Agree with DoCoMo/Vivo that there is no issue in PHY spec. RAN1 can reply that “existing PHY procedure adequately address the described scenarios, and no change to PHY specification is needed”.

	CATT2
	We have the similar view with Samsung and ZTE. We need mention the case that the two grants are overlapped with overlapping other PUCCH (shown in Figure 1) in the reply LS. It is useful for RAN2 to understand RAN1 situation. 

	Qualcomm
	At the very least, we should respond that RAN1 and RAN2’s understanding of the case without a PUCCH are aligned. Whether the case involving a UCI multiplexing should be included or not can be discussed further. 

	Sharp
	We share the same view with DOCOMO. There is no need to inform RAN2.

	Intel
	Agree with QC view that at least for the cases involving no PUCCH overlapping or when only one of the grants have overlaps with a PUCCH, there is no issue between RAN1 and RAN2 specs. For Case 3 (in Nokia’s example), we are also fine to discuss this further in RAN1 or could also share with RAN2, especially if we cannot converge to a common understanding due to 



3.3.5 Summary
14 companies input the views. It seems all companies are fine to reply to RAN2 the case that two grants are overlapped without overlapping with other PUCCH is consistent with RAN1’s understanding. 
But for the case that two grants are overlapped with overlapping other PUCCH, 
· 4 company think we should mention this case in the LS to RAN2 and ask RAN2’s understanding on which MAC PDU will be prioritized in RAN2 perspective. And we can continue the discussions.
· 6 company think we do not need to mention this case.
· 1 company think it is premature to ask RAN2 about this. 

4 Proposals
4.1 First round
· Proposal 1: For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG with the same priority and there is no collision between PUCCH and the DG with the same priority, the behavior mentioned in the LS is consistent with RAN1’s understanding. 
	Company
	Comments

	CATT
	 We agree with FL proposal

	Ericsson
	Partially agree.
The proposal is meant to cover the all cases where MAC generates one TB, as stated in RAN2 LS. For example, it should include cases where UL skipping agreement does not apply, e.g., PUCCH and PUSCH#1 both exist and overlap, but PUSCH#1 can be skipped by MAC, because the PUSCH#1 is not the one to have UCI multiplexing (e.g., PUSCH#0 is to have UCI multiplexing and can’t be skipped). Overall, RAN1 can expect that MAC procedure takes into account of many factors including UL skipping (e.g., which grant can be skipped, which can’t) in selecting the one grant to generate the only one TB. Thus: as long as MAC behavior is as described in the LS, RAN2 statement about PHY LS is consistent with RAN1 understanding..
Thus the proposal should be updated:
Proposal 1: For all collision scenarios mentioned in the LS, PHY behavior described in the LS is consistent with RAN1’s understanding. That is, “in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.” It is RAN1 understanding that MAC takes into account of various factors, including skipping of dynamic UL grant, when determining which grant to generate the only transport block for. 


	LG
	We are fine with the proposal. 



· Proposal 2: For the collision scenario between CG and DG with same/different PHY-priority index, if there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 would like to ask RAN2 following questions:
· Considering the UL skipping for DG agreement made at RAN1#102-e meeting for UL transmission with a single PHY priority, can there be cases wherein MAC may NOT deliver a PDU to PHY even when a grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH?
· For a MAC PDU generation, what is the correct interpretation of the relative order between LCH priority check and UL skipping-related check, i.e., for UL skipping, check whether there is PUCCH carrying UCI overlapping with a set of PUSCHs?
RAN1 Agreement@102-e meeting
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.

	Company
	Comments

	CATT
	 In general, we agree with motivation of FL proposal. But in our understanding, the condition “there is data available at least for CG ” isn’t necessary because it is possible that UCI  will multiplex with HP CG with UL skipping.
Above 3 cases can’t cover all of possible cases on UCI multiplexing.
We suggest below 4 cases can be made as reference for RAN2 and  be included in reply LS
1.Overlapping between DG/CG PUSCH and CG PUSCH with same L1 priority


2. Overlapping between CG PUSCH and CG PUSCH with different L1 priorities




	Ericsson
	Do not agree with Proposal. 
For URLLC agenda item, RAN1 does not need to ask for RAN2 response LS about which MAC PDU will be generated from MAC layer. 
In addition to the RAN1 agreement above, RAN1 is currently having ongoing discussion in 7.1 CR about UCI overlapping with CG-PUSCH. Presumably RAN1 will send another LS to RAN2 from 7.1 CR once RAN1 converges. Then RAN2 needs to consider such new agreement as well.
From URLLC AI perspective, no need to ask RAN2 how they take into account all RAN1 decisions. We simply assume that RAN2 will deliver one TB to PHY, as stated in RAN2 LS. It’s up to RAN2 to decide how to accomplish this.

	LG
	We have similar view to Ericsson. 
This issue are basically identified from conflicting two or more agreement and one or more agreement will made in this meeting, it would be better to wait whole picture at least from RAN1 perspective of view. 
Even if we send LS to RAN2 and RAN2 decide something, We see there could be unsolved issue due to RAN1 related issue, such as UL multiplexing timeline and changing target UL channel of UL multiplexing. We have to make those clear before asking for RAN2 decision. 



· Proposal 3: For the collision scenario between CG and DG with different PHY-priority index, if there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, i.e., for following case 1, case 2, and case 3, RAN1 continue the discussion on whether the PUSCH not delivered by MAC will participant in the subsequent intra-UE prioritization/multiplexing PHY procedure or not. 
	Company
	Comments

	CATT
	In general, we agree with intention of FL proposal on RAN1 continuing the discussion about UCI multiplexing related cases. But discussion scope doesn’t limit to the case 1, case 2, and case 3. CG-CG with same/ different priority and multiplexing UCI and CG-DG with same priority and UCI multiplexing need also be addressed. We suggest RAN1 need address below 4 cases on CG-CG with same/ different priority and multiplexing UCI and CG-DG with same priority and UCI multiplexing.
1.Overlapping between DG/CG PUSCH and CG PUSCH with same L1 priority

2. Overlapping between CG PUSCH and CG PUSCH with different L1 priorities




	Ericsson
	Do not agree with the proposal.
As stated in RAN2 LS, “…and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.” As summarized in 3.3.1 above, (almost) all companies agree that RAN2 understanding is correct. Thus, it is not possible to allow the grant without TB to participate in subsequent intra-UE prioritization/multiplexing PHY procedure, because it may lead to a result contradictory with the highlighted understanding.
For the purpose of responding to the RAN2 LS, RAN1 can assume that only one TB comes from MAC, and PHY procedure works when only the PUSCH with the TB participates in the subsequent procedures. 
The only scenario to be discussed is, UL skipping agreement may cause MAC to generate two TB to PHY, when both PUSCH are expected to have UCI multiplexing. That is, only Case 3:
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(Note: DG-DG collision and CG-CG collision can be handled by existing agreement even if considering the UL skipping agreement. That is, scheduler ensures DG-DG collision does not happen; UE implementation handles CG-CG collision).
However, this issue is outside of the scope of this LS, and it’s RAN1 internal problem (i.e., RAN1 agreements from UL skipping contradicts with URLLC agreement when two PHY priorities are used). Thus RAN1 is responsible for resolve this contradiction outside of this particular LS. For example, RAN1 need to decide between: 
(a) PHY allow MAC to generate two TB for Case 3 due to RAN1 uplink skipping agreement; or 
(b) PHY does not allow MAC to generate two TB for Case 3 due to RAN1 URLLC agreement; 



	LG
	We are not sure whether to continue to discussion is helpful for this situation. 
For RAN2 agreement about single PDU, our understanding is that MAC won’t generate MAC PDU anymore once one MAC PDU is generated for one of overlapping grant, regardless of priority and traffic arrival time. It is hard to be changed since RAN1 spec only assumes single PDU. 
The problem is caused by that RAN1 agreement is to guarantee MAC PDU for PUSCH multiplexed UCI. It is to guarantee to transmit PUSCH multiplexed with UCI.  
However, no matter when two MAC PDU is allowed or not, PHY would transmit only one grant and drop another. Thus, potential solution will be a kind of reverting the RAN1 agreement. 
Rather than making additional exception, we suggest to define it error case like following. The situation like 3 is corner case since there is no technical reason for gNB to schedule like case 3. 
UE doesn’t expect to be scheduled with two overlapping PUSCH which to be multiplexed with UCI. 




4.2 Second round
· Proposal 1: For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG with the same priority and there is no collision between PUCCH and the DG with the same priority, the behavior mentioned in the LS is consistent with RAN1’s understanding if the revision CR on TS 38.214 for Rel-16 in R1-2008655 is approved.
Some clarification for the newly added red sentence, based on the discussion in [103-e-NR-7.1CRs-08] for proposal 1-a, the CR in R1-2007337 (CR number 0123) endorsed in last RAN1 meeting and later approved in RAN#89e was based on the wrong specification version therefore not implemented in the latest Rel-16 specification. Therefore, a new CR (R1-2008655) with correct spec version is submitted in RAN1 #103-e meeting. Please also check the FL summary of reply LS on intra UE prioritization scenario section 3.1.

If you do not agree, please share your suggestions.
	Company
	Comments

	CATT
	We are fine with FL proposal

	Nokia, NSB
	As commented earlier, based on Rel-15 if there is a DG PUSCH issued overlapping with a CG PUSCH (i.e. overriding, within the specified timeline), the CG PUSCH should not be considered as a valid grant. As a consequence, as commented earlier the overlap of the CG PUSCH with PUCCH is not existing for the case of same priority CG and DG PUSCH. 
So we suggested to change this to: 
 For the collision scenario between CG and DG with same/different PHY-priority index,

	HW/HiSi
	We are fine with the proposal from the FL since the received LS is mentioning “same/different PHY priority”. But we also would be fine with the modification suggested by Nokia.  If the group decides to go the way proposed by Nokia, it might be helpful to also add the explanation to the LS reply as well (i.e. to add “based on Rel-15 if there is a DG PUSCH issued overlapping with a CG PUSCH (i.e. overriding, within the specified timeline), the CG PUSCH should not be considered as a valid grant”).

One question for clarification, to the added “if the revision CR on TS 38.214 for Rel-16 in R1-2008655 is approved”. This CR might get approved in the plenary meeting, I copied in the Possible Agreement from the corresponding email thread below. I assume, you are referring to the plenary meeting when you mean “approved”. Is this correctly understood?

Possible Agreement
Adopt the revision CR on 38.214 for Rel-16 in R1-2008655. Add the following in the CR cover sheet.
· This CR is expected to submit to RAN plenary for approval together with the corresponding endorsed RAN2 CR.
· Other specs affected: TS 38.321


	Intel
	Fine with the FL proposal. 

	Samsung
	Agree with the proposal. 

	Ericsson
	Fine with the proposal, except that the red text about the revision CR is not needed. 
There is the following RAN1 agreement which contains the same TP, and RAN1 technical discussion can proceed with this agreement. It is not necessary to mention the CR that corrects the procedure problem with cover page.
Agreement
[bookmark: _Hlk50734367]Text proposal for maintenance on PUSCH skipping with overlapping UCI on PUCCH is endorsed in R1-2007337 (TS 38.214, Rel-16, CR#0123, Cat F)

FL response: thanks. I am not sure whether you follow the email discussion of [103-e-NR-7.1CRs-08]. Actually, Ericsson comments to include following in the revised CR cover page, as you can see in the draft folder 7.1 here, 
 
“This CR is a revision of R1-2007337. This CR is expected to submit to RAN plenary for approval together with the corresponding endorsed RAN2 CR.”
And in this RAN2 meeting, check RAN2 chairman notes, RAN2 make a decision, they will not implement the DG skipping agreement in MAC spec until CG skipping agreement is made in RAN1.  
	    Wait for R1, e.g. on CG (for the MAC CR)
    RAN2 Assumes a new UE cap is used


 
And now the CG skipping discussion is a little bit stuck in RAN1. It is now not just procedure problem, it indeed has the risk due to CG agreement pending, RAN1 CR may not be approved together with the corresponding endorsed RAN2 CR in RAN plenary. Since this is the fact, there is no fault to include this information in the LS so that RAN2 can be aware of it.  
 

	Ericsson2
	To avoid entanglement with procedure and only emphasize the TP, change “if the revision CR on TS 38.214 for Rel-16 in R1-2008655 is approved in RAN plenary” to “if taking into account the TP to Rel-16 TS 38.214 (see, for example, revision CR in R1-2008655)”



· Proposal 2: For the collision scenario between CG and DG with same/different PHY-priority index, if there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 would like to ask RAN2 following questions:
· Considering the UL skipping for DG agreement made at RAN1#102-e meeting for UL transmission with a single PHY priority, can there be cases wherein MAC may NOT deliver a PDU to PHY even when a grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH?
· For a MAC PDU generation, what is the correct interpretation of the relative order between LCH priority check and UL skipping-related check, i.e., for UL skipping, check whether there is PUCCH carrying UCI overlapping with a set of PUSCHs?
· If you do not agree, please share your suggestions.
	 Company
	Comments

	CATT
	We are fine with FL proposal

	Nokia, NSB
	Same comment as above – should be restricted to different priority CG/DG PUSCH.  

	HW/HiSi
	We think it is good to ask RAN2 these questions.

	Intel
	Support the Proposal 2.

	Samsung
	Agree with the proposal

	Ericsson
	For 1st question: Do not agree with this question. The UL skipping agreement is copied below. Clearly it only requires MAC to generate a PDU for the PUSCH with UCI mux. For other PUSCHs in the set (i.e., those do not have UCI mux), MAC can skip. Also: it’s strange to ask RAN2 how to interpret a RAN1 agreement.
Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.

FL response: based on the discussion in [103-e-NR-7.1CRs-08], people’s understanding is the DG/CG agreements are not take into Rel-16 intra-UE prioritization into account, mainly address single PHY priority and lch-based priority is not configured case. Note that the DG skipping discussion is triggered about one year ago and originally targeting for Rel-15. But due to time limitation, it was postponed in Rel-16, so actually it does not consider the Rel-16 URLLC/IIoT features i.e., intra-UE prioritization in PHY and lch-based priority in MAC into account.
If checking the FL summary, how RAN1 can make the decision without consulting RAN2? How we can decide by ourselves that RAN1 UL skipping agreements is prioritized over RAN2 lch-based priority rule? From the discussion, majority companies think we needs to ask RAN2. We should avoid the situation that RAN1 make the decision for granted but RAN2 cannot implement.

For 2nd question: suggest the following change:
“For a MAC PDU generation, what is the correct interpretation of the relative order between  MAC prioritization of overlapping UL grants (with and without lch-basedPrioritization configured) LCH priority check and UL skipping-related check, i.e., for UL skipping, check whether there is PUCCH carrying UCI overlapping with a set of PUSCHs?”

FL response: the spec of 321 you cited is for the timeline defined in 214. Not for the case we are discussing, not for the UL skipping agreement. For your suggest change in the summary, for the case of without lch-based prioritization, it is still under discussion in [103-e-NR-7.1CRs-08]. In this email thread, let’s focus on with lch-based prioritization.

	Apple 
	Regarding the text “   Considering the UL skipping for DG agreement made at RAN1#102-e meeting, can there be cases wherein MAC may NOT deliver a PDU for the grant that is expected to have UCI multiplexing to PHY even when the grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH?“,

Our preference is not to send that to RAN2, we haved explained our concern multiple times, If some companies still want to indicate something to RAN2, we can use the following text:

the UL skipping for DG agreement made at RAN1#102-e meeting did not consider two level physical layer priorities and LCH based prioritization, RAN1 is still discussing whether the agreement can be extended to cases where physical layer priorities and/or LCH based prioritization are configured. There is also ongoing discussion regarding UL skipping with configured grant related to UCI multiplexing with neither two level physical layer priority  nor LCH prioritization. Under the hypothetical situation  that the same design from  UL skipping DG agreement applies for cases where physical layer priorities and/or LCH based prioritization are configured along with UL skipping for DG, can there be cases wherein MAC may NOT deliver a PDU to PHY even when a grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH? 


	Ericsson 2
	Regarding the two scenarios listed, basically the following should be included for completeness:
1. For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG with the different priority and there is no collision between PUCCH and the DG with the different priority
1. For the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the different priority and/or there is collision between PUCCH and the DG with the different priority, 

My earlier comment to Proposal 1 is related to (c) above. That is, remove ‘with the same priority’ so that Proposal 1 covers (c) as well.

In summary, my suggestion is edited on top of Lihui’s version:


Send an LS to RAN2 to convey the following:
  Proposal 1: For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG with the same priority and there is no collision between PUCCH and the DG with the same priority, the behavior mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655. if the revision CR on TS 38.214 for Rel-16 in R1-2008655 is approved in RAN plenary.
  Proposal 2: when the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behavior. To consider in RAN1 discussions, RAN1 would like to ask the following to RAN2
  Considering the UL skipping for DG agreement made at RAN1#102-e meeting, can there be cases wherein MAC may NOT deliver a PDU for the grant that is expected to have UCI multiplexing to PHY even when the grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH?
  For a MAC PDU generation, does RAN2 specify the order, and if so, what is the correct interpretation of the relative order between LCH priority check and UL skipping-related check, i.e., for UL skipping, check whether there is PUCCH carrying UCI overlapping with a set of PUSCHs?
  RAN1 confirms that previous RAN1 URLLC agreement (see LS endorsed in R1-2004899) still holds even when considering the RAN1 UL skipping agreement, i.e., RAN1 expects MAC to generate one TB only for the overlapping uplink grants of the same PHY priority.
  For the scenario where the PUCCH and PUSCH (CG-PUSCH or DG-PUSCH) of different priorities overlaps, existing procedure as described in TS 38.213 continues to apply. For instance, a lower-priority PUSCH can be cancelled by an overlapping higher-priority PUCCH, and the lower-priority PUSCH is not transmitted by physical layer in the end.


	Intel 2
	It would be really unfortunate if we cannot include the actual questions in Proposal 2, since those are the only points with any real substance. 

Regarding the comment that different PHY priorities were not considered during previous RAN1 meeting and the decision on UL skipping, this is not relevant to either question under Proposal 2. The first question is clearly referring to the case involving PUCCH and PUSCH with same PHY priority. We are asking them a question as to what happens for the case with *same priority* between PUCCH and PUSCH (“RAN1 would like to ask RAN2 can there be cases wherein MAC may NOT deliver a PDU to PHY even when a grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH”), then why this long-winding confusing prologue about different priorities?! 

We also do not agree that “LCH based prioritization” should be included in the modified version of the first sub-bullet under Proposal 2 (with the questions). LCH prioritization is a feature entirely transparent to RAN1 at least until now, and thus, something RAN1 was not expected to take into account in the first place. Further, how can RAN1 can discuss and decide on handling details pertaining to LCH prioritization “RAN1 is still discussing whether the agreement can be extended to cases where physical layer priorities and/or LCH based prioritization are configured” is not clear to us.

Similarly, for the second question, it is again not relevant to PHY priority configuration, but is about LCH priority handling. We should not decide on our questions to RAN2 based on side information on whether some aspect has been discussed there yet or not. They sent us an LS, that triggered certain basic questions that are unclear in RAN1 and requires confirmation from RAN2. For all we know, RAN2 has/is/will discuss the RAN1 LS (from RAN1 #102e on UL skipping) during the ongoing meeting weeks if not discussed at all yet. I had the understanding that they have, but I cannot confirm/refute this at the moment from my side; but again, it should not matter.
Within RAN1, it should be abundantly clear that without these clarifications, we will only have repetitive discussions in RAN1 again at next meeting without getting anywhere. 

We really hope the LS can be sent to RAN2 with the original version of the questions in Proposal 2.


	CATT 2
	Regarding proposal#2, we think it is necessary to describe detail cases on relationship between lch-basedPrioritization and UCI multiplexing and related questions for RAN2 information and get RAN2 ‘s response on the right understanding.
So  for proposal#2, at least below 2 questions should be included.
· Considering the UL skipping for DG agreement made at RAN1#102-e meeting, can there be cases wherein MAC may NOT deliver a PDU for the grant that is expected to have UCI multiplexing to PHY even when the grant overlaps with a PUCCH and the priority is the same for the grant and the PUCCH?
· For a MAC PDU generation, does RAN2 specify the order, and if so, what is the correct interpretation of the relative order between LCH priority check and UL skipping-related check, i.e., for UL skipping, check whether there is PUCCH carrying UCI overlapping with a set of PUSCHs?
Of course,  for the sake of progress, below possible agreement with weidong’s modification from Younsun is fine.



· Proposal 3: RAN1 continue the discussion on whether the PUSCH not delivered by MAC will participant in the subsequent intra-UE prioritization/multiplexing PHY procedure or not.
	Case 
	PHY behavior for PUCCH

	Case 1: 
[image: ]

	1-1:  MAC only delivers CG PUSCH
· Whether PUCCH will be transmitted or dropped?
	1-2:  MAC only delivers DG PUSCH
· DG PUSCH carrying the UCI is transmitted 

	Case 2:
 [image: ]

	2-1: MAC only delivers CG PUSCH
· Whether PUCCH will be transmitted or dropped?
	2-2: MAC only delivers DG PUSCH
· DG PUSCH carrying the UCI is transmitted

	Case 3: 
[image: ]
	3-0: whether case3 is also typical case and need to be handled?

	
	3-1: MAC only delivers CG PUSCH
· CG PUSCH carrying UCI is transmitted
· Whether LP PUCCH will be transmitted or dropped?
	3-2: MAC only delivers DG PUSCH
· DG PUSCH carrying UCI is transmitted
· Whether HP PUCCH will be transmitted or dropped?

	Note: above DG PUSCH in case 1, 2 and 3 can also be replaced by CG PUSCH. 



· Do you prefer to discuss above in this meeting or discuss after receiving RAN2 reply LS? 
	Company
	Comments

	DOCOMO
	It would be beneficial to further discuss above from RAN1 perspective. Then, based on the reply LS from RAN2, RAN1 can quickly discuss whether/how to handle the applicable cases.

	CATT
	We are fine with both discussion above in this meeting or discussion after receiving RAN2 reply LS.

	Nokia, NSB
	Similar to the comments above on the overlap of CG & DG PUSCH of the same priority, according to our understanding the CG PUSCH grant would not be regarded as valid (as overwritten by DG PUSCH grant) – and therefore, also case 1 above should be limited to the case of different priority (i.e. HP CG PUSCH and LP DG PUSCH). 

	HW/HiSi
	We think it should be discussed further officially after RAN2 has replied. 

	Intel
	Agree with Huawei that it would not be good use of our time to hypothesize and discuss possible behavior for the above cases without clarifications from RAN2 on the questions in Proposal 2. 
We prefer to discuss these cases and the following questions once we hear from RAN2.

	Samsung
	Same view with HW/HiSi and Intel. We need to spend our time more efficiently. 

	Ericsson
	While RAN2 needs to be involved to decide how to prioritize, RAN1 should provide physical layer handling that MAC can expect, so that RAN2 can discuss MAC procedure accordingly. 
TS 38.321 has this opening phrase for UL grant section:
[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319]“5.4.1	UL Grant reception
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall: …”
RAN1 can inform RAN2 the physical layer handling so that MAC-PHY behaviour are consistent.
· For the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, the grant with the transport block is kept in subsequent physical layer procedure,  while the other grant is dropped immediately (i.e., without participating in subsequent physical layer procedure).
· Otherwise (i.e., if two transport blocks are delivered to PHY), RAN1 will discuss which grant to keep, which grant to drop.



If you prefer to discuss in this meeting, please share your views for following questions. 
· Q-a: For case 1-1 that MAC only delivers CG PUSCH, whether PUCCH will be transmitted or dropped?
	Company
	Comments

	DOCOMO
	As commented to Q6, the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, and hence, LP PUCCH will be transmitted

	CATT
	PUCCH will be dropped if MAC only delivers CG PUSCH because UCI multiplexing will be executed with priority based on RAN1 agreement in RAN1#102-e meeting.

	Nokia, NSB
	As mentioned, case 1 should be limited to the case of HP CG PUSCH here. 
Same view as DOCOMO, we think the LP PUCCH should be transmitted, to prevent unnecessary HARQ-ACK dropping. 
The same behavior for Case 1-1, 2-1, 3-1 and 3-2 is preferred in terms of PUCCH handling (i.e. support transmitting the PUCCH).

	HW/HiSi
	We think we need to wait and see the answer from RAN2 which PDUs will be generated for which cases. Then, a more efficient discussion can be conducted. We are not sure if the assumptions in the presented cases above are always valid.
However, some initial thoughts: A general view is that we think the UE multiplexing/dropping is independent from when the PDU is delivered. That means that we think it is reasonable that after the UE has determined the resources for multiplexing and dropping, it should not revert this decision based on the PDU delivery/non-delivery. With this in mind a first thought on the presented cases would be the following:
· If CG PUSCH is LP, then this PDU should not be delivered to PHY. The assumption in case1-1 does not seem valid for a LP CH PUSCH. We think in this case, the DG PUSCH should override the CG PUSCH and the PUCCH is multiplexed into the DG PUSCH.
· If CG PUSCH is HP, then it seems that LP PUCCH is not transmitted. This is because LP PUCH is multiplexed into LP PUSCH. But then, no PDU for the LP PUSCH is delivered. However, the answer of this question also depends on RAN2 which PDU is delivered.

	Ericsson
	If MAC provides TB (including a TB of padding bits) for one grant only, PHY process this grant. The non-existent grant does not participate in subsequent intra-UE prioritization/multiplexing.
Thus, for Case 1-1, PUCCH is transmitted, as well as CG-PUSCH. 



· Q-b: For case 2-1 that MAC only delivers HP CG PUSCH, whether LP PUCCH will be transmitted or dropped?
	Company
	Comments

	DOCOMO
	As commented to Q6, the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, and hence, LP PUCCH will be transmitted

	CATT
	 PUCCH will be dropped if MAC only delivers HP CG PUSCH because UCI multiplexing will be executed with priority based on RAN1 agreement in RAN1#102-e meeting.

	Nokia, NSB
	Same view as DOCOMO, we think the LP PUCCH should be transmitted, to prevent unnecessary HARQ-ACK dropping. 
The same behavior for Case 1-1, 2-1, 3-1 and 3-2 is preferred in terms of PUCCH handling (i.e. support transmitting the PUCCH).

	HW/HiSi
	We need to wait for the answer from RAN2 on which PDU is delivered and if the assumption from the scenario is in-line with RAN2.
For the given assumption, the same thinking as for the HP CG from case 1-1 should apply here, the PUCCH is dropped, because it is firstly multiplexed into LP PUSCH, which then is dropped due to overlap with CG PUSCH.

	Ericsson
	If MAC provides TB (including a TB of padding bits) for one grant only, PHY process this grant. The non-existent grant does not participate in subsequent intra-UE prioritization/multiplexing.
Thus, for Case 2-1, PUCCH is transmitted, as well as CG-PUSCH. 



· For case 3,
· Q-c: whether case3 is a typical case and need to be handled?
	Company
	Comments

	DOCOMO
	We think it is beneficial to be able to schedule HP PUCCH as many cases as possible, and hence, case3 should be handled as well.

	CATT
	Case3 is a typical case and need be handled.

	Nokia, NSB
	Case 3 needs to be handled. Otherwise, we would need to state that this overlap scenario is not supported. 

	HW/HiSi
	We should discuss this case further but firstly wait for the RAN2 answers. 
In addition we think it is also worthwhile to discuss an additional case where CG and DG PUSCH swap places.

	Ericsson
	This case needs to be handled in specification. After receiving RAN2 reply, RAN1 can discuss how to handle if MAC provides TB for both PUSCH. 



· Q-d: if case 3 needs to be handled and that MAC only delivers HP CG PUSCH, whether LP PUCCH will be transmitted or dropped?
	Company
	Comments

	DOCOMO
	As commented to Q6, the non-exist LP DG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, and hence, LP PUCCH will be transmitted

	CATT
	LP PUCCH will be dropped if MAC only delivers HP CG PUSCH because UCI multiplexing will be executed with priority based on RAN1 agreement in RAN1#102-e meeting.

	Nokia, NSB
	Same view as DOCOMO, we think the LP PUCCH should be transmitted, to prevent unnecessary HARQ-ACK dropping. 
The same behavior for Case 1-1, 2-1, 3-1 and 3-2 is preferred in terms of PUCCH handling (i.e. support transmitting the PUCCH).

	HW/HiSi
	Also here, the behavior would depend on the answer from RAN2- 
Our initial thought is a similar to CATT. LP PUCCH is multiplexed into LP PUSCH, which then is not transmitted, because it is assumed that no PDU is delivered.

	Ericsson
	If MAC provides TB (including a TB of padding bits) for one grant only, PHY process this grant. The non-existent grant does not participate in subsequent intra-UE prioritization/multiplexing.
Thus, for Case 2-1, PUCCH is transmitted, as well as CG-PUSCH. 



· Q-e: if case 3 needs to be handled and that MAC only delivers LP DG PUSCH, whether HP PUCCH will be transmitted or dropped?
	Company
	Comments

	DOCOMO
	The skipped HP CG PUSCH does not participant the subsequent PHY layer intra-UE prioritization/multiplexing procedure, and hence, HP PUCCH will be transmitted

	CATT
	HP PUCCH will be dropped if MAC only delivers LP DG PUSCH because UCI multiplexing will be executed with priority based on RAN1 agreement in RAN1#102-e meeting.

	Nokia, NSB
	Same view as DOCOMO, we think the HP PUCCH should be transmitted, to prevent unnecessary HARQ-ACK dropping. Especially in this case, the dropping of HP HARQ should be prevented!
The same behavior for Case 1-1, 2-1, 3-1 and 3-2 is preferred in terms of PUCCH handling (i.e. support transmitting the PUCCH).

	HW/HiSi
	An initial thought is that the HP PUCCH is transmitted, if the CG is not triggered in the PHY. Then, the UCI should be transmitted on PUCCH and not be dropped when the PUCCH overlaps with CG PUSCH.

	Ericsson
	If MAC provides TB (including a TB of padding bits) for one grant only, PHY process this grant. The non-existent grant does not participate in subsequent intra-UE prioritization/multiplexing.
Thus, for Case 3 where MAC provides a TB for LP DG PUSCH only, HP CG PUSCH does not exist, and both LP PUCCH (after mux with LP DG PUSCH) and HP PUCCH are transmitted. 

	
	




5 Email discussion outcome
Following were agreed in Nov. 10th : 
Agreement
Send an LS to RAN2 to convey the following:
1. For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG  and there is no collision between PUCCH and the DG , the behavior mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
1. When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behavior. 

References
[1] R1-2007702	Draft Reply LS on Intra-UE Prioritization Scenario	Ericsson
[2] R1-2007724	[DRAFT] Reply LS on Intra UE Prioritization Scenario	ZTE
[3] R1-2007797	Draft reply LS on intra UE prioritization scenario	CATT
[4] R1-2008077	Discussion on RAN2 LS on Intra UE Prioritization Scenario	LG Electronics
[5] R1-2008117	Discussion on LS on Intra UE Prioritization Scenario	Samsung
[6] R1-2008306	[Draft] Reply LS on Intra UE Prioritization Scenario	Nokia
[7] R1-2008866	Discussion on LS on intra-UE prioritization	Intel Corporation
[8] R1-2008592	Draft reply LS to RAN 2 LS on intra-UE prioritization	Qualcomm Incorporated
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Appendix 
Conditions defined in TS 38.321-g21 clause 5.4.3 on whether MAC entity shall NOT generate a MAC PDU: 
	The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.




Figure 2-1 shows MAC and PHY layer behaviour for data/data prioritization and UCI multiplexing when UE is not configured with UL skipping
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Figure 2-1 

Figure 2-2 shows MAC and PHY layer behaviour for data/data prioritization and UCI multiplexing when UE is configured with UL skipping
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Figure 2-2 
Figure 3 results for Figure 2-1 and Figure 2-2 
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