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1. Overall Description:
[bookmark: _Hlk39740819]RAN1 would like to thank RAN2 for the LS R2-2008599.
RAN1 confirmed that for the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmits the grant for which a transport block is delivered and skips the transmission on the other grant.

2. Actions:
To RAN2 group.
ACTION: 	RAN1 confirmed that above mentioned scenario is supported in RAN1 and the PHY behavior described above is consistent with RAN1 understanding.

3. Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #104-e 	Jan. 25 – Feb.05, 2021			e-Meeting
TSG-RAN WG1 Meeting #104bis-e 	April 12 – 20, 2021			e-Meeting 


Appendix - Discussions for RAN2 LS on intra-UE prioritization
Background for the LS from RAN2
According to R2-2007131, 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, RAN2 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>



It is noted that the agreement made in RAN1#102-e meeting for DG PUSCH skipping with overlapped PUCCH is mainly to reduce the blind detection at the gNB side especially when CA is configured. Since unified solution is preferred for majority companies, in the end the agreement is applied to both CA and non-CA case. From the agreed CR perspective, although the correction was originated from the scenario of skipUplinkTxDynamic, it can cover all cases that MAC does not generate a TB for the dynamic grant, e.g. due to dynamic UL skipping or intra-UE prioritization. 
Interaction with PUCCH carrying UCI overlaps with a set of PUSCHs  
As shown in Figure 1, when there is PUCCH carrying the UCI overlapping with a set of PUSCHs and the set of overlapped PUSCHs having different prioritizes, it is necessary to clarify MAC layer behaviour in terms of data prioritization and generation, PHY layer behaviour in terms of UCI multiplexing. 

[image: ]

MAC spec TS 38.321-g21, clause 5.4.1, 5.4.2 and 5.4.3 specify MAC behaviour in terms of the UL grant prioritization, multiplexing and assembly for data generation. Noted that the UL grant includes both CG and DG. PHY spec TS 38.213 clause 9 specifies the UCI multiplexing on PUSCH. Taking Figure 1 as an example, we summarize the MAC layer and PHY layer procedures in Figure 2-1 for UE is NOT configured with UL skipping and Figure 2-2 for UE is configured with UL skipping taking into account the agreement that “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”.     

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


 [image: ]
Figure 2-2 MAC and PHY layer behaviour for data/data prioritization and UCI multiplexing when UE is configured with UL skipping

As seen from both Figure 2-1 and Figure 2-2, for the overlapped UL grant(s), 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 there is MAC PDU to transmit on the prioritized uplink grant i.e., whether MAC entity shall NOT generate a MAC PDU depends on the conditions defined in TS 38.321-g21 clause 5.4.3. Copy below: 
	
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.



It is noted that in current spec, above conditions has not included one additional condition we agreed in RAN1 that “there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 when the grant indicated to the HARQ entity was addressed to a C-RNTI”. But RAN1 already sent the LS in R1-2007338 to ask RAN2 to update the Rel-16 specification TS 38.321 corresponding to the UL skipping agreement so that UE generates the MAC PDU for the PUSCH with UCI multiplexing. Therefore, additional condition is expected to be added in future RAN2 spec and the corresponding procedure when UE is configured with UL skipping is plot in Figure 2-2.

In short, MAC layer will first conduct data and data prioritization, and prioritize one uplink grant. For the deprioritized uplink grant, MAC will not generate MAC PDU, 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. 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. If all the conditions are not satisfied, the MAC PDU will be generated and delivers to PHY. It is also aligned with RAN1’s understanding that in Rel-16, under the Rel-15 timeline requirement defined in TS 38.214, for the collision scenario between CG and DG with same/different PHY-priority, MAC layer should do the data prioritization and deliver one TB to PHY. PHY does not need to do the DG and CG prioritization. For the delivered single MAC PDU, if there is PUCCH carrying UCI overlapping with the PUSCH, by comparing the priority between the PUCCH and PUSCH, PHY shall further conduct PUCCH and PUSCH prioritization for different prioritise or conduct PUCCH and PUSCH multiplexing for the same priority. For the grant deprioritized in MAC, no TB is generated and no TB is delivered by MAC to PHY, PHY does not need to do anything. In other word, the non-delivered TB shall not participant the subsequent PHY layer procedures in terms of intra-UE prioritization and/or multiplexing. Still taking Figure 1 as example, the final results i.e., step 5 for Case 1, Case 2-1, Case 2-2 and Case 3 in Figure 2-1 and Figure 2-2 are illustrated in Figure 3. 

[image: ]

Based on above discussions, following proposal are made:
Proposal 1: RAN1 confirms that for the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmits the grant for which a transport block is delivered and skips the transmission on the other grant.

Proposal 2: for the transport block that is not delivered, it shall not participant the intra-UE prioritization/ multiplexing procedure.

Reference
[1] R2-2008599, LS on Intra UE Prioritization Scenario, RAN2, Ericsson
[2] R1-2005078, LS on Intra-UE Prioritization for data with different priorities, RAN1, vivo

image1.png
UL grant ending PUCCH
in symbol i (LP)

N,

> time

Figure 1. intra-UE prioritization scenario with overlapping PUCCH
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