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Introduction
[bookmark: _Ref129681832]In the new WID on I-IoT, there are the following enhancements related to DL SPS [1]:
	The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.



In the RAN1 #96bis and #97 meeting, the following agreements related to DL SPS for URLLC were achieved:
	Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations 
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 
Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16
Agreements:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details. 
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs



[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK26]This contribution mainly discusses DL SPS enhancement, including shorter SPS periodicities than the existing ones, multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE, resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs, and TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.
DL SPS issues 
Shorter SPS periodicities than the existing ones
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In NR Rel-15, the shortest periodicity of DL SPS is 10ms [2], which is too long to meet the URLLC requirement. Therefore, shorter SPS periodicities than 10ms are needed. The question to address is how short they have to be for supporting the URLLC use cases, considering an efficient network operation and reasonable standardization effort. The periodicity of one slot with SCS 15 kHz can meet the latency requirement of 1ms while repetitions within one slot can be used for reliability. The periodicity of one slot with SCS 30 kHz can meet the latency requirement of 0.5ms.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For uplink transmission with configured grant type 1 and type 2, the periodicities could be 2OS or 7OS because of no obvious drawback or significant increased complexity for UE side. But for the DL SPS, these short periodicities would not be efficient or would not be needed at all. The shorter the periodicity becomes in DL, the more complex UE processing. For example, assuming a DL SPS period of 2OS, the UE has to detect data 7 times during one slot and it has to feedback the corresponding ACK/NACKs. This will increase the overhead for HARQ-ACK feedback substantially, because PUCCH resources have to be reserved for each SPS occasion and feedback has to be sent even though no data on SPS occasion is detected at all. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation 1: For DL SPS, the periodicities shorter than one slot would significantly increase the overhead for HARQ-ACK feedback while the 1ms/0.5ms delay requirement can be met by periodicity of one slot with 15/30 kHz SCS. 
Additionally, in NR Rel-15, the configured PUCCH resource for DL SPS is using format 0 or format 1, which could only carry 1 or 2bits ACK/NACKs. This may be not enough if the periodicity is smaller than one slot, for example, if the periodicity is 2OS, 7 bits are needed. Also, for HARQ-ACK codebook type 2, the ACK/NACK of SPS should be one bit adding to the last of feedback information of GB PDSCH, which is also not suitable when the periodicity of DL SPS is smaller than one slot. For HARQ-ACK codebook type 1, only configured SLIVs are considered to construct the codebook, which means the new SLIVs caused by the periodicity smaller than 1 slot have not been taken into consideration, the ACK/NACK of these SLIVs could not be transmitted. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In conclusion, for DL SPS, the periodicities shorter than one slot would cause more specification effort and result in significant unwanted overhead. 
Observation 2: For DL SPS, the periodicities shorter than one slot would cause more specification efforts.
It has been agreed in RAN2 that the shortest DL SPS periodicity is 0.5ms. This is met with 1 slot duration at 30 kHz SCS. Considering the extra specification effort and overhead it would take to include periodicities of less than a slot, a good solution with sufficient performance at a reasonable cost is to allow the shortest periodicity of DL SPS to become no smaller than one slot.
Proposal 1: The shortest periodicity of DL SPS should not be less than one slot.
Multiple simultaneous active SPS configurations 
[bookmark: OLE_LINK19]It has been agreed that up to 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16. As to the configuration of multiple SPS configurations, according to the agreements for CG, multiple configurations are supported by separate RRC parameters (for both type 1 and type 2 configured grants) for a given BWP of a serving cell. The same method can also be used for DL SPS. Thus, separate RRC parameters shall be supported for different DL SPS configurations for a given BWP of a serving cell. This means that RRC parameters [2] should be configured separately for each of the DL SPS configuration (e.g. periodicity, MCS table, PUCCH resource and number of HARQ processes). 
For activation of DL SPS, it is claimed that using one DCI to activate two or more configurations can somehow reduce L1 signaling overhead as well as activation delay. However, this will lead to several issues on at least following aspects. Firstly, joint activation of multiple DL SPS configurations in a single DCI will pose a huge burden (at least tens of bits) to the DCI payload (more detailed analysis can be found in our companion contribution [3]). Due to limited PDCCH resources this may lead to a reliability issue for the reception of the activation DCI. As a consequence, DCI retransmissions are unavoidable. Therefore, L1 signaling overhead as well as activation delay might not be reduced, but on the contrary, it could even be increased. Secondly, the increasing and varying of the payload size of activation DCI prevent size alignment between DCIs scrambled by C-RNTI and SPS-C-RNTI, as dynamic grant does not need the functionality of group based scheduling. Therefore, a new DCI format is needed to be introduced for joint activation, which further leads to complexity issue on blind detection for UE. Lastly, to support joint activation, much specification work can be expected in both RAN1 and RAN2, e.g. on the detailed design of the DCI format, the high-layer configuration for the reception of the DCI, the configured grant confirmation, and etc.
Therefore, considering the limited benefit and the potential issues, there is no strong motivation from the RAN1 point of view to support joint activation of multiple DL SPS configurations in a single DCI in Rel-16. One DCI to activate one DL SPS configuration is simple and flexible enough, which has been agreed to be supported.
Proposal 2: Joint activation of multiple DL SPS configurations in a single DCI should not be supported.
As for deactivation, it has been agreed to support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. Similar mechanism could be reused to DL SPS.
HARQ-ACK feedback for DL SPS
In RAN1#AH1901 [4], it has been agreed that for a Rel-16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types. Thus, there will be one case where the ACK/NACK of DL SPS would need to be sent in the same slot as the multiple HARQ-ACK codebooks for GB PDSCH, and some rules should be defined to handle this case. For example, the ACK/NACK information of DL SPS could be carried by all the HARQ-ACK codebooks, or it could be transmitted with one of the HARQ-ACK codebooks, as long as it can be identified whether the SPS is for URLLC or for eMBB. Also, because it has been agreed to support multiple PUCCHs for HARQ-ACK within a slot, the ACK/NACK of DL SPS could be transmitted separately to guarantee the latency requirement of DL SPS PDSCH, and multiplexed with HARQ-ACK codebooks for GB PDSCH when their PUCCH resource are overlapped. In the following we discuss the PUCCH resource determination of one or multiple simultaneous active SPS configurations to transmit the HARQ-ACK codebooks.
2.3.1 PUCCH resource determination 
Case 1: DL SPS only
In this case a UE is assumed to only receive PDSCH(s) by one or multiple DL SPS configurations, i.e. no dynamic PDSCH is scheduled. Then, there will be two mechanisms to transmit the corresponding HARQ-ACKs for the DL SPS configurations.
[bookmark: OLE_LINK27]One mechanism is that the corresponding HARQ-ACKs for different DL SPS configurations would be sent in separate PUCCH resources provided by the higher layer parameter of multiple DL SPS configurations. The PUCCH resources carrying the ACK/NACK(s) of multiple active SPS configurations could be overlapped in the time-domain, in this case, ACK/NACK(s) carried in these PUCCH resources would be multiplexed into one PUCCH resource, at least for the SPS configurations with the same priority. How to choose the PUCCH resource should be studied for this case.
In another mechanism, the DL SPS PDSCH(s) may be corresponding to the same traffic type and then their corresponding HARQ-ACKs could be sent together in one PUCCH resource. How to group the SPS configurations for HARQ-ACK feedback needs to be further discussed. In addition, if separate PUCCH resource is configured for different SPS configurations, how to choose the PUCCH resource should be studied.
Case 2: DL SPS together with dynamic PDSCH
In case that a UE receives both PDSCH(s) from multiple DL SPS configurations and also dynamically scheduled by DCI, it is possible that their corresponding HARQ-ACK would be included in the same codebook. In this case the ACK/NACK(s) of the multiple active SPS configurations should be appended after the ACK/NACK(s) for the dynamic PDSCH(s). The PUCCH resource determination should reuse Rel-15, i.e., if DL SPS ACK/NACK(s) collide with GB ACK/NACK(s) on the same slot, GB PUCCH resource is used for multiplexing DL SPS ACK/NACK(s)  and GB ACK/NACK(s).
No matter case 1 or case 2, considering that the total size of ACK/NACK bits carried in the decided PUCCH resource could be changed, the PUCCH resource used to transmit these ACK/NACK(s) should be selected carefully. And in the determined PUCCH resource for HARQ-ACK, the number of the appended bits and the order should be defined to guarantee the same understanding between the gNB and the UE. 
Proposal 3: For the support of multiple SPS configurations, the following aspects should be further discussed:
· SPS configuration(s) grouping for HARQ-ACK transmission
· How to handle the collision of PUCCHs carrying HARQ-ACK for different SPS configurations 
· Ordering of HARQ-ACK corresponding to multiple SPS configurations
2.3.2 Conflict with DL/UL symbols under TDD
As the periodicity of DL SPS PDSCH can be shortened as down to 1 slot, it is hard to avoid the conflict of SPS PDSCH with UL symbols or SPS HARQ-ACK with DL symbols by gNB implementation. Therefore, it needs to further discuss the UE behavior on handling the conflict between SPS PDSCH/HARQ-ACK with the UL/DL direction.
For the conflict of SPS PDSCH with semi-static UL symbols, the gNB can drop the SPS PDSCH, and the UE is not required to feedback the corresponding SPS HARQ-ACK. For the conflict of SPS PDSCH with flexible symbols, it can be up to the gNB to transmit or drop the SPS PDSCH, and the corresponding SPS HARQ-ACK can still be transmitted to avoid ambiguity.
For the conflict of SPS HARQ-ACK with DL/flexible symbols, it is not desired to drop the collided SPS HARQ-ACK since the SPS PDSCH may carry URLLC traffic. There can be two candidate solutions. One solution is to introduce indicating multiple K1 values for one SPS configuration as shown in Figure 1(a), where a cluster of SPS PDSCHs of this SPS configuration can be associated with different K1 values to ensure their SPS HARQ-ACKs are pointed to the same slot/sub-slot which does not overlap with DL symbol. However, considering the K1 value is indicated by the activation DCI, explicitly indicating multiple K1 values for one SPS configuration would lead to increased overhead in the DCI. 
Another solution is to allow the UE to postpone the collided SPS HARQ-ACK to the UL slot/sub-slot available for HARQ-ACK transmission as shown in Figure 1(b). E.g., the UE can determine a DL SPS only PUCCH resource or multiplex with GB HARQ-ACKs on that UL slot/sub-slot as discussed above. The UL slot/sub-slot can consist of semi-static UL symbols for which gNB and UE have aligned understanding. Alternatively, considering the flexible symbol can be updated to UL by DL/UL grant or dynamic SFI, it can study whether to allow the UE to transmit or postpone the collided SPS HARQ-ACK(s) to the FU slot/sub-slot for earlier feedback.
Proposal 4: Allow the UE to postpone the SPS HARQ-ACK conflict with DL to the UL slot/sub-slot available for HARQ-ACK transmission.
[image: ]
Figure 1. Two candidate solutions for handling conflict between SPS HARQ-ACK and DL/flexible

Resource conflicts between dynamic grant (DG)/ configured grant (CG) and configured grant (CG) PUSCH 
In the RAN #83 meeting, the scope of RAN2 I-IoT Rel-16 WI was identified [5], and the collision of uplink grants should be jointly studied in RAN1 and RAN2. In the RAN1 #96 meeting [6], it was agreed that for two overlapping dynamic PUSCHs, the earlier scheduled PUSCH would be dropped if there is collision in time domain. Similarly, in the RAN2#105 meeting [7], it was agreed that the later dynamic grant may always be prioritized over an earlier dynamic grant. 
In this part, we focus on the collision between dynamic grant and configured grant (i.e., the identified scenario 2 [8]) and the collision between multiple configured grants (i.e., the newly identified scenario [1][9]).
Firstly, we discuss the collision between dynamic grant and configured grant. The optimization in MAC layer, e.g. grant selection, is being studied for this issue. However, it is observed that in some cases, the MAC layer may already have handled the low priority grant and even have assembled the MAC PDU, and sent it to the PHY layer, when the new grant arrives. In such a case, the MAC layer has to handle the second grant as well and has to send the assembled MAC PDU also to the PHY layer. Then, the PHY layer receives two MAC PDUs mapped on two overlapping PUSCHs. For resolving this case, a prioritization rule should be specified in PHY. 
If the grant selection is agreed in the MAC layer, we can think that the MAC is smart and that it can simply prioritize the MAC PDU which would be sent later from the MAC layer. However, since the grant selection is still in discussion in RAN2, it is better and safer to design a prioritization rule without any assumption about this mechanism. 
The priority of grant has been widely discussed in RAN2 for grant selection, and one potential method is to determine the priority based on logical channel prioritization (LCP), i.e., the grant capable to carry data from logical channels of higher priority is prioritized. In PHY layer, we can reuse this method. That is, if the composition of the MAC PDU is visible to the PHY layer, its priority can be determined by the priority of the logical channels associated to this MAC PDU. However, whether the composition is visible or not is a UE implementation issue, it is better to determine the priority based on some PHY parameters directly indicated in the grant. Due to the maxPUSCH-Duration restriction, a shorter PUSCH can carry data from more logical channels than a longer PUSCH, and according to the LCP, the data from logical channels of higher priority is first mapped on one PUSCH. Hence the data carried by a short PUSCH has higher or at least the same priority than the data carried on a longer PUSCH. As a result, it is reasonable to prioritize the PUSCH with shorter duration. Similarly, a low MCS can provide higher reliability and hence it is reasonable to prioritize the PUSCH of low MCS. 
Observation 3: The PUSCH of short duration/lower MCS should be prioritized.
Alternatively, how to distinguish URLLC service and eMBB service is also been discussed in the UCI multiplexing agenda, and if the method is achieved, e.g., based on RNTI for dynamic channel and RRC parameter for configured channel, we can simply reuse the rule and directly prioritize the URLLC PUSCH over the eMBB PUSCH. 
Observation 4: If the URLLC PUSCH can be distinguished from eMBB PUSCH in the PHY layer, the URLLC PUSCH should be prioritized over eMBB PUSCH.
Moreover, the proposed methods above can be jointly used for PUSCH prioritization. For example, if the two overlapping PUSCHs are of different service types, it is reasonable to directly prioritize the URLLC PUSCH and drop eMBB PUSCH. While, if the two PUSCHs are of the same service type, e.g., both corresponding to URLLC data, the PUSCH associated with logical channels of higher priority or shorter duration/lower MCS should be prioritized.To sum up, the following proposals are presented to solve the resource collision between dynamic grant and configured grant.
Proposal 5: For dynamic PUSCH overlapping with configured PUSCH, perform PUSCH prioritization/dropping in the PHY layer if two MAC PDUs are both received from the MAC layer as follows:
· The URLLC PUSCH is prioritized over the eMBB PUSCH, if a unified solution is agreed for service identification;
· For PUSCHs of the same service type, the PUSCH with shorter duration and/or lower MCS is prioritized.
With respect to the collision between multiple configured grants, the principles is similar, i.e., the PUSCH with short duration/low MCS should be prioritized, or the URLLC PUSCH is prioritized over the eMBB PUSCH if a unified identification rule is agreed for service identification.
TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities
In this section, we discuss the details about the 4 solutions provided by RAN2 for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities and assess their advantages and disadvantages.
-	Solution1： Adjustment of SPS/CG resource by RRC reconfiguration (as per current specification)
RRC reconfiguration (per current specification) does not have specification impact, but this would require the SPS/CG configuration to be often updated to be aligned with the traffic arrival time. This solution is very inefficient because of signaling overhead, especially when the gNB supports multiple UEs configured with multiple active Configured Grants. 
Observation 5: RRC reconfiguration frequently with updated SPS/CG resource would increase RRC signaling overhead. 
-	Solution2： Usage of short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof (for SPS, support for shorter periodicities than those available in Rel-15 may be required)
In NR Rel-15, the periodicity of SPS/CG is configured by RRC signaling. The value of the CG periodicity could be set to 2OS, 7OS, or {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640} slots for 15 kHz SCS. The value of the SPS periodicity could be set to {10, 20, 32, 40, 64, 80, 128, 160, 320, 640} ms. Some companies proposed to introduce shorter periodicities, maybe down to symbol level, to resolve the misalignment between traffic and resource timing. But the TSN message may not need to be sent every symbol, the periodicity of the traffic may be multiple times of resources needed, which would cause a waste of resource. Moreover, the receiver may have to blind decode the data on every configured resource, which will increase the processing time and complexity at the receiver. 
In NR Rel-16, it has been agreed to support multiple CG/SPS configurations for a given BWP of a UE, which may help to solve the misalignment problem. But this is still not a method that would utilize the resources efficiently. For example, if the traffic periodicity is Pt=3 symbols, the gNB has to configure 2 configurations with staggered time domain resources, and both of the 2 configurations’ periodicity would need to be P=2 symbols. The gNB may allocate more resources than actually needed to ensure that the latency requirement could be met. As shown in figure 1, two thirds of the resources may not be occupied. Therefore, more efficient resource utilization schemes should be studied if solution 2 is applied. For example, usage of periodicity scaling to make the SPS/CG resources to better match the traffic patterns, by adding a new parameter in RRC signaling for scaling periodicity value could be configured currently. E.g. option for scaling factor may include 0.25, 0.5, 1.5, 2, 5, 8, if the periodicity is configured to be P=2 symbols, the scaling factor is configured to be 1.5, then the product of the scaling factor and the configured periodicity would be the actual periodicity, which is Pt=3 symbols.


[bookmark: _Ref3555799]Figure 2 example of multiple CG/SPS configurations
Observation 6: For SPS/CG, shorter periodicities or multiple configurations or combination thereof would cause resources wasting and processing complexity for receiver. 
- 	Solution3： More efficient adjustment of SPS/CG resource timing in the UE as compared to RRC reconfiguration, e.g. based on network configuration or dynamic network signaling and which could be based on knowledge of TSN traffic pattern
Usage of dynamic signaling is also proposed as a more flexible and efficient way for resource timing adjustment compared to RRC reconfiguration. The gNB may use DCI or MAC CE to indicate the UE to adjust the resource timing, if it cannot satisfy the latency requirement due to the misalignment between the traffic arrival and the reserved SPS/CG resources. As shown in figure2, resource periodicity P is the smallest periodicity value that is larger than the traffic periodicity Pt. The deviation between the periodicity of the resource and that of traffic is d=P-Pt. As the misalignment would be accumulated over time, set the accumulated deviation as D=sum (d). If the traffic’s latency requirement E cannot be met due to D, the gNB and the UEs may need to adjust the resource timing by R based on the accumulated deviation D, R could be indicated by dynamic signaling or could be preconfigured.


Figure 3 CG/SPS configurations adjustment by dynamic signaling
Maybe only the adjustment of resource timing needs to be indicated in the dynamic signaling, other parameters such as frequency domain resource assignment, MCS, RV, do not need to be adjusted. So we may apply the scheme used for activation or release for DL SPS and UL grant Type 2 in NR. For example, achieving validation of the DCI format by setting frequency domain resource assignment field or MCS field to fixed values, indicating the adjustment of resource timing by time domain resource assignment field.
Proposal 6: Further study the mechanism to adjust the SPS/CG resource more efficiently.  
-		Solution4： Applying de-jittering buffer at the edges of 5G system
Applying de-jittering buffer is a solution in application layer, therefore, this solution does not require specification effort in RAN1, and it should be handled by higher layers or implementation. 
Observation 7: Applying de-jittering buffer should be handled by higher layers or implementation.

Conclusions
The contribution mainly discusses shorter SPS periodicities than the existing ones, and the multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. Based on the discussions, the following observation and proposals are given:
Observation 1: For DL SPS, the periodicities shorter than one slot would significantly increase the overhead for HARQ-ACK feedback while the 1ms/0.5ms delay requirement can be met by periodicity of one slot with 15/30 kHz SCS. 
Observation 2: For DL SPS, the periodicities shorter than one slot would cause more specification efforts.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: The shortest periodicity of DL SPS should not be less than one slot.
Proposal 2: Joint activation of multiple DL SPS configurations in a single DCI should not be supported.
Proposal 3: For the support of multiple SPS configurations, the following aspects should be further discussed:
· SPS configuration(s) grouping for HARQ-ACK transmission
· How to handle the collision of PUCCHs carrying HARQ-ACK for different SPS configurations 
· Ordering of HARQ-ACK corresponding to multiple SPS configurations
[bookmark: _GoBack]Proposal 4: Allow the UE to postpone the SPS HARQ-ACK conflict with DL to the UL slot/sub-slot available for HARQ-ACK transmission.
Observation 3: The PUSCH of short duration/lower MCS should be prioritized.
Observation 4: If the URLLC PUSCH can be distinguished from eMBB PUSCH in the PHY layer, the URLLC PUSCH should be prioritized over eMBB PUSCH.
Proposal 5: For dynamic PUSCH overlapping with configured PUSCH, perform PUSCH prioritization/dropping in the PHY layer if two MAC PDUs are both received from the MAC layer as follows:
· The URLLC PUSCH is prioritized over the eMBB PUSCH, if a unified solution is agreed for service identification;
· For PUSCHs of the same service type, the PUSCH with shorter duration and/or lower MCS is prioritized.
Observation 5: RRC reconfiguration frequently with updated SPS/CG resource would increase RRC signaling overhead. 
Observation 6: For SPS/CG, shorter periodicities or multiple configurations or combination thereof would cause resources wasting and processing complexity for receiver. 
Proposal 6: Further study the mechanism to adjust the SPS/CG resource more efficiently.  
Observation 7: Applying de-jittering buffer should be handled by higher layers or implementation.
References
[1] [bookmark: _Ref535000862]RP-190728, “New WID: Support of NR Industrial Internet of Things (IoT)”, Nokia, Nokia Shanghai Bell, Shenzhen, China, March 18-21, 2019.
[2] [bookmark: _Ref535000872][bookmark: _Ref533433661]3GPP TS 38.331 v15.4.0, “NR; Physical layer procedures for data (Release 15)”.
[3] R1-1908056, “Enhanced UL configured grant transmission”, Huawei, HiSilicon.
[4] RAN1 Chairman’s Notes, Taipei, Taiwan, 21st – 25th January 2019.
[5] RP-190728, “New WID: Support of NR Industrial Internet of Things (IoT)”, Nokia, Nokia Shanghai Bell, 3GPP RAN #83, Shenzhen, China, March 2019.
[6] “RAN1 Chairman’s Notes”, 3GPP RAN1 #96, Athens, Greece, February 2019.
[7] R2-1902364, “TP on UL Data-Data Intra UE prioritization”, InterDigital, 3GPP RAN2 #105, Athens, Greece, February 2019.
[8] R1-1900003, “LS on Intra-UE Prioritization/Multiplexing”, RAN1 Ad-Hoc meeting 1901, January 2019.
[9] R1-1904695, “Discussion on differentiation of eMBB and URLLC services”, Huawei, HiSillicon, 3GPP RAN1 #96b, Xian, China, April 2019

image1.png
@

)

DL symbols Flesible symbols UL symbols.

DL symbols Flesible symbols UL symbols.





image2.emf
P

traffic1

traffic2 traffic3 traffic4

time

traffic0

Pt

P


Microsoft_Visio_2003-2010___1111.vsd
P


P


traffic1


traffic2


traffic3


traffic4


time


traffic0


Pt



image3.emf
P P P

traffic

traffic traffic traffic

d 2d 3d

R

P P

traffic traffic

d 2d

time

traffic

R1

R2

R3

R4 R5 R5' R6

Pt


Microsoft_Visio_2003-2010___2222.vsd
P


P


P


traffic


traffic


traffic


traffic


d


2d


3d


R


P


P


traffic


traffic


d


2d


time


traffic


R1


R2


R3


R4


R5


R5'


R6


Pt



