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1. Introduction
[bookmark: _Toc529013720]One objective of the coverage enhancement WID is to specify mechanism(s) to support Type A PUSCH repetitions for Msg3. This contribution provides a summary of proposed Msg3 enhancements in contributions submitted under AI 8.8.3. 
2. Summary of Tdocs 
2.1  Differentiation and triggering mechanisms for Msg3 repetition
Issue#1: Differentiation and triggering mechanisms for Msg3 repetition
In RAN1#104-e, the differentiation mechanism between UEs with and without CE and the triggering mechanism for Msg3 repetition were discussed, and four options were achieved. 
	Agreements:
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
·  Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
· Other options are not precluded. 



Companies’ views are summarized below. 
·  Option 1-1 (Using PRACH for differentiation + gNB scheduled Msg3 PUSCH repetition without UE request)
· Support (14): [1, Huawei, HiSilicon] (with modification), [3, Spreadtrum Communications], [4, ZTE], [6, CATT], [7, China Telecom], [9, InterDigital], [11, Apple], [12, Qualcomm]?, [13, Panasonic], [17, Ericsson], [18, Sharp], [20, NTT DOCOMO], [22, LG], [23, WILUS] (second preference)
·  Pros: 
1) Compared to Option 1-2/2-2: No blind detection on Msg3 transmission; More resource efficient; Better Msg3 performance. 
2) Compared to Option 2-1, it allows gNB schedule Msg3 initial transmission without repetition while Msg3 re-transmission with repetition, and vice versa.  
·  Cons: In general, it could cause more PRACH collision issues or higher PRACH resource overhead. 
1) All Rel-17 UEs capable of Msg3 PUSCH repetition including those cell-center UEs have to use separate PRACH configuration.
a)  If less PRACH resources are allocated for Rel-17 UEs, it would increase the PRACH collision probability among Rel-17 CE UEs. 
· If PRACH collision occurs between Rel-17 CE UE in cell centre and Rel-17 CE UE in cell edge, the probability of a successful contention resolution for Rel-17 CE UE in cell edge is lower compared to that for the cell centre UE. Thus, the coverage of the Rel-17 CE UE in cell edge cannot be guaranteed when the amount of Rel-17 CE UE is high in a cell. 
b)  If more PRACH resources are allocated for Rel-17 UEs, legacy UEs may suffer from lower RACH capacity and longer access delay.
2) To solve the issues in 1), gNB can configure separate RO for UEs supporting Msg3 repetition, while it would cause higher PRACH resource overhead. 
·  Option 1-2 (Using Msg3 for differentiation + gNB scheduled Msg3 PUSCH repetition without UE request)
·  Support (3): [5, vivo] (second preference), [16, Nokia/NSB], [14, Samsung]
·  Pros: 
·  1) Less impact on PRACH transmission for legacy UEs.
·  Cons: 
· 1) Increase gNB complexity: gNB has to detect the Msg3 PUSCH with two different assumptions, i.e. with or without repetition. No matter how many CE UEs in the network, gNB has to blind detect every Msg3 PUSCH. It will increase the complexity of gNB implementation.
· 2) Introduce scheduling restriction and resource waste: As gNB cannot know whether the Msg3 PUSCH would be repeated or not, gNB would not be able to schedule any other transmissions on the repetition resources even the UE doesn’t actually use these resources. It will introduce significant scheduling restriction and resource waste.
· 3) Degrade Msg3 performance: The overall Msg3 decoding performance would depend on the DMRS blind detection performance. It may lead to performance loss, especially when the number of allocated RBs is limited for DMRS transmission. In addition, the blind detection can only rely on the first repetition of Msg3, which may not be reliable for cell edge UEs. 
·  Option 2-1 (Using PRACH for differentiation + UE triggered Msg3 PUSCH repetition) 
·  Support (11): [2, OPPO], [5, vivo] (first preference), [6, CATT], [10, Intel], [12, Qualcomm]?, [13, Panasonic], [18, Sharp], [19, NEC], [21, Lenovo, Motorola Mobility], [23, WILUS] (first preference), [24, CMCC]
·  Pros: 
· 1) Compared to Option 1-1, less impact on PRACH transmission for legacy UEs.
· The Rel-15/16 RACH resources can still be used for Rel-17 UEs supporting Msg3 repetition when in good channel condition. 
· 2) Compared to Option 1-2/2-2: No blind detection on Msg3 transmission; More resource efficient; Better Msg3 performance. 
·  Cons: 
·  1) If a UE triggers Msg3 PUSCH repetition via separate PRACH configurations, it implicitly means the repetition number requested by the UE is at least 2. This constrains gNB’s scheduler and link adaptation algorithms significantly.
·  2) This prevents the network from scheduling a Msg3 re-transmission with repetition if the UE doesn’t trigger repetition for Msg3 initial transmission.
·  3) Compared to Option 1-2/2-2, higher impact on PRACH transmission for legacy UEs.
·  Option 2-2 (Using Msg3 for differentiation + UE triggered Msg3 PUSCH repetition)
·  Support (1): [14, Samsung]?
·  Pros: 
·  1) Less impact on PRACH transmission for legacy UEs.
· Cons: 
·  1) Except the drawbacks of Option 1-2, it makes Rel-17 CE UE does not follow the repetition number for Msg3 PUSCH as indicated by NW. 
Note 1: It seems a bit controversial about whether gNB or UE would know better about the channel condition of the UE for Msg3 transmission.
·  For companies supporting gNB triggered Msg3 repetition, they think UL measurements based on PRACH transmission are the only reliable measurements for UL Msg3 transmission, especially in case of paired spectrum. 
·  For companies supporting UE triggered Msg3 repetition, they think the Msg3 PUSCH repetition should be triggered by UE based on CE level (e.g., based on measured SS-RSRP threshold), which is similar to CE mechanism of MTC. 
[1, Huawei, HiSilicon]: Support Option 1-1 with the following highlighted modifications to identify legacy UE and enhanced UE. FL understanding is this is a good compromise to consider, and could be further discussed in the next step. 
	· Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE requests Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE requesting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· The UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.


[14, Samsung]: gNB holds the knowledge on whether it can afford using msg.1 or msg3 based method to differentiate UEs. And gNB indicates the differentiation methods (msg.1 based or msg.3 based) to UE via SIB1. 
[bookmark: _Toc68654390][16, Nokia/NSB]: In case approaches are to be designed, to let gNB blindly detect if Msg3 repetitions are to be expected or not, after the first instance of Msg3 transmission is received by gNB over the allocated T/F resource, the following options should be considered:
· Different DMRS configuration used by UEs which repeat Msg3.
· UCI multiplexing performed by UEs which repeat Msg3.
· Shifting allocated frequency resources performed by UE which repeat Msg3.
· REs blanking/avoidance performed by UE which repeat Msg3.
· No differentiation, all is left to gNB’s implementation, e.g., energy detection.
[18, Sharp]: gNB configures either Option 1-1 or Option 2-1 to UE. 
[24, CMCC]: The PRACH resources could be divided into several groups to present different coverage levels. UE can chose the PRACH resources to reflect the coverage situation according to the measurements.
Based on companies input, majority companies support Option 1-1 and Option 2-1. Therefore, it proposes to further down-select from the two options. In addition, it should allow us to find some middle-ground by potential modifications on the options. 
Proposal 1: For Msg3 PUSCH repetition, further down-select from Option 1-1 and Option 2-1, aiming for down-selection in RAN1#104b-e.
· Note: potential modifications of the two options are not precluded.  

2.2  Early termination of Msg3 repetition
Issue#2: Early termination of Msg3 repetition
In Rel-15/16 RACH procedure, a UE starts the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission. The UE shall monitor PDCCH for Contention Resolution while the ra-ContentionResolutionTimer is running. If Msg3 repetition is enabled, then it needs to discuss whether the ra-ContentionResolutionTimer can start or re-start after one repetition instead of after all repetitions. 
[image: ]
Figure 2.2.1 Early termination for Msg3 repetition
There are two options discussed, and summarized as follows. 
·  Option 1: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring in the first symbol after the end of the all repetitions of Msg3 (re-)transmission
· [2, OPPO], [6, CATT]
·  Option 2: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring before the end of Msg3 (re-)transmission.
· [5, vivo], [7, China Telecom], [14, Samsung]
· Pros: Could save the PUSCH resources by avoiding the unnecessary Msg3 repetition transmission
Regarding power saving: If Msg3 is decoded successfully by gNB before the end of Msg3 (re-)transmission, it can save UE power for the transmission of remaining repetitions. If Msg3 is not decoded successfully by gNB before the end of Msg3 (re-)transmission, it will bring additional power consuming for UE PDCCH monitoring. 
Many companies pointed out that this issue is RAN2 related, and propose to send an LS to RAN2. From FL perspective, if an LS is to be sent, we need to inform RAN2 about our RAN1 views (e.g., the pros&cons) on the two options, and also ask RAN2 feedback for potential RAN2 impact and feasibility of the two options. 
Q 2.2.1: Do you think it is necessary to send an LS to RAN2 regarding this issue? If so, what’s your views about the LS contents? The following texts could serve as a starting point. 
	RAN1 has discussed the following two options about the (re)-start of ra-ContentionResolutionTimer and PDCCH monitoring for Msg3 PUSCH repetition, and no consensus is reached. From RAN1 perspective, Option 2 could achieve early termination of Msg3 PUSCH repetition, which could save some unnecessary repetition resources and potentially reduce the RACH access latency. It is particularly beneficial in case of TDD operation. However, it’s RAN1 understanding that Option 2 may have RAN2 impacts on Contention Resolution procedure. 
· Option 1: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring in the first symbol after the end of the all repetitions of Msg3 (re-)transmission
·  Option 2: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring before the end of Msg3 (re-)transmission, e.g., in the first symbol after the end of the first repetition of Msg3 (re-)transmission. 
RAN1 respectfully ask RAN2 about the feasibility of Option 2 from RAN2 perspective. 



2.3  Cell selection for CE UE
Issue#3: Cell selection criterion S for CE
In [13, Panasonic], it raises that the cell selection criterion S for CE should be specified, similar to LTE eMTC. The issue seems valid and RAN1 should send LS to RAN2 to trigger related discussion. 
	When a UE camp on a cell, it shall satisfy S criteria (Srxlev and Squal) defined in Section 5.2.3.2 of TS 38.304 as shown in Appendix A. This actually determines the coverage measured by RSRP/RSRQ. If UL coverage is less than DL coverage, Qrxlevmin and Qqualmin are configured properly to have sufficient UL coverage. Qrxlevmin and Qqualmin are configured by q-RxLevMin and q-QualMin in SIBs. If coverage enhancement increases Msg.3 coverage, we think q-RxLevMin and q-QualMin for CE UE (or Msg.3 repetition capable UE) would be required or some offset specific to CE UE is necessary since CE UE would not start registration to a cell even unless the Srxlev > 0 AND Squal > 0 as shown in Fig.1. For LTE eMTC, the cell selection criterion S for enhanced coverage has been specified in Section 5.2.3.2 of TS 36.304 as shown in Appendix B. Similar mechanism would be necessary for NR specification. 
Proposal 6: Cell selection criterion S for coverage enhancement should be specified.
Proposal 7: RAN1 asks to RAN2 to notify the issue related to cell selection criterion S for coverage enhancement.

[image: ]
Fig.1: Cell selection issue for CE UE.



Companies are encouraged to check above issue, and we can send an LS to RAN2 together with Issue#2. 
Question 2.3.1: Do you think is it necessary to send an LS to RAN2 about cell selection criterion S for CE? 

2.4  RV pattern
Issue#4: RV pattern for Msg3 repetition 
In NR Rel-15/16, a UE shall use RV0 for Msg3 initial transmission, and use the 2-bit RV bit field in DCI format 0_0 scrambled by TC-RNTI for RV indication. If Msg3 repetition is enabled, it needs to further determine the RV pattern for repetitions. Companies’ views are summarized as follows. 
· RV sequence determination
· Use a fixed RV sequence [0, 2, 3, 1]
· [4, ZTE], [12, Qualcomm], [13, Panasonic]
· Configurable RV sequence by SIB1
· [2, OPPO]
· RV id for the first repetition of Msg3 PUSCH initial transmission.
· Use a fixed RV id
· [4, ZTE] (RV=0), [12, Qualcomm], [13, Panasonic]
· Configurable by SIB1
· [2, OPPO]?
· RV id for the first repetition of Msg3 PUSCH re-transmission.
· Indicated by DCI format 0_0 scrambled by TC-RNTI.
· [2, OPPO], [4, ZTE], [12, Qualcomm], [13, Panasonic] 
Based on above input, FL suggests to discuss the following proposal.
Proposal 4: For the determination of RV for Msg3 PUSCH repetition, use one predefined RV sequence [0 2 3 1], or one configured RV sequence for Msg3 PUSCH initial and re-transmission. 
· FFS determination of the RV sequence.  
· Use a fixed RV id for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id for the first repetition of Msg3 PUSCH re-transmission.

2.5  Frequency hopping related issues. 
Issue#5: Details for inter-slot frequency hopping
Inter-slot FH is supported in RAN1#104-e, and the details are for further study. 
	Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.


[1, Huawei, HiSilicon]: Inter-slot frequency hopping enhancements for PUSCH can be reused for Msg3 PUSCH repetition, such as inter-slot frequency hopping with inter-slot bundling and the frequency offset number.
[4, ZTE]: Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle should be supported. 
[6, CATT]: For Msg3 PUSCH with repetition, frequency hopping flag indicates whether inter-slot frequency hopping is enabled or not.
[8, Xiaomi]: RB offset list configuration and dynamic indication for msg3 inter-slot FH can reuse the mechanism of intra-slot FH for msg3.
[12, Qualcomm]: Indicate inter-slot frequency hopping flag by
· Reinterpreting a field in UL grant scheduling initial Msg3 transmission for Msg3 initial transmission,  
· Repurposing the reserved field “New data indicator” in DCI format 0_0 with CRC scrambled by TC-RNTI for Msg3 retransmission. 
Considering the signaling design depends on 1) whether intra-slot FH is supported and 2) whether to support inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation, it suggests to postpone the discussion to the next meeting. 
Issue#6: Support of intra-slot frequency hopping for Msg3 PUSCH with repetition 
In Rel-15/16, intra-slot FH is supported for Msg3 transmission without repetition. If repetition is introduced, it needs to discuss whether intra-FH could be still supported, and the FH pattern if supported.
Option 1: Support intra-slot FH for Msg3 PUSCH with repetition
·  [4, ZTE], [10, Intel], [11, Apple], [12, Qualcomm], [13, Panasonic], [16, Nokia/NSB], [18, Sharp]
·  Intra-slot FH could provide additional flexibility for UE multiplexing. An example is shown in Figure 1. 
·  [4, ZTE], [10, Intel], [16, Nokia/NSB]: If both intra-slot and inter-slot FH is supported for Msg3 PUSCH repetition, one of the FH mechanisms can be configured by higher layers via SIB1. Further, FH flag in the RAR UL grant and DCI format 0_0 can be used to enable FH. 
·  [11, Apple]: FH is always enabled for a UE with Msg3 transmission with repetitions.The single bit for FH flag is repurposed to indicate the FH mode.
·  [12, Qualcomm]: Use the existing FH flag for indicating intra-slot FH, and reinterpret another bit filed for inter-slot FH. 
[image: ]
Figure 2.5.1 Multiplexing among two legacy UEs without Msg3 repetition and one Rel-17 UEs with Msg3 repetition
Option 2: Not support intra-slot FH for Msg3 PUSCH with repetition
· [6, CATT], [17, Ericsson], [23, WILUS],[14, Samsung]
Based on the majority, FL suggests to discuss the following proposal. 
Proposal 6: Support intra-slot frequency hopping for repetition of Msg3 initial and re-transmission. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled simultaneously. 
· When intra-slot frequency hopping is configured, the UE assumes the same starting RB and the same frequency offset for Msg3 PUSCH repetitions within a transmission. 

2.6  Indication of the number of repetitions for Msg3 
Issue#7: Indication of the number of repetitions for Msg3 initial transmission
For Msg3 initial transmission, the following agreements were reached for repetition indication in RAN1#104-e. 
	Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively



Companies’ views on repetition indication for Msg3 initial transmission are summarized below. 
· Option 1: UL grant scheduling Msg3
· Support: [1, Huawei, HiSilicon], [ 2, OPPO], [4, ZTE], [5, vivo], [6, CATT], [7, China Telecom], [8, Xiaomi], [9, InterDigital], [10, Intel], [11, Apple], [12, Qualcomm], [13, Panasonic], [14, Samsung], [15, ETRI], [16, Nokia/NSB], [17, Ericsson], [18, Sharp], [20, NTT DOCOMO], [21, Lenovo, Motorola Mobility], [23, WILUS], [24, CMCC]
· [1, Huawei, HiSilicon], [ 2, OPPO], [6, CATT], [8, Xiaomi], [10, Intel], [11, Apple], [12, Qualcomm], [21, Lenovo, Motorola Mobility], [28, WILUS]: The existing bit fields (e.g. MCS, TPC, FDRA and CSI request bit fields) in RAR UL grant can be used to indicate the repetition number.
· [ 2, OPPO] [4, ZTE], [5, vivo], [6, CATT], [7, China Telecom], [8, Xiaomi], [9, InterDigital], [13, Panasonic], [15, ETRI], [18, Sharp], [20, NTT DOCOMO], [21, Lenovo, Motorola Mobility], [28, WILUS], [24, CMCC]: The TDRA field of the RAR UL grant indicates the number of repetitions for the initial transmission of msg3, where a new TDRA table for Msg3 repetition can be introduced which contains the repetition number. 
· [16, Nokia/NSB] proposes to use the bit fields ( TC-RNTI or TAC) in MAC RAR or use appending signalling in MAC PDU for repetition indication.  
· Option 2: DCI format 1_0 with CRC scrambled by RA-RNTI 
·  Support: [2, OPPO], [3, Spreadtrum Communications], [28, WILUS] 
· Option 3: SIB1 only 
· Support: [14, Samsung], [22, LG]
A clear majority of companies support Option 1, though the detailed design is diverse. Thus, it suggests to discuss the following proposal.
Proposal 7: For indication of the number of repetitions for Msg3 initial transmission, Option 1 is adopted. 

Issue#8: Indication of the number of repetitions for Msg3 re-transmission
For Msg3 re-transmission, the following agreements were reached for repetition indication in RAN1#104-e. 
	Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
FFS details.
Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
Option2: Can be determined based on the repetition number for Msg3 initial transmission



Companies’ views on repetition indication for Msg3 re-transmission are summarized below. 
· Option 1: DCI format 0_0 with CRC scrambled by TC-RNTI
· Support: [1, Huawei, HiSilicon], [2, OPPO], [4, ZTE], [5, vivo], [7, China Telecom], [8, Xiaomi], [9, InterDigital], [10, Intel], [11, Apple], [12, Qualcomm], [13, Panasonic], [15, ETRI], [17, Ericsson], [18, Sharp], [20, NTT DOCOMO], [22, LG], [23, WILUS], [24, CMCC]
· Option 2: Can be determined based on the repetition number for Msg3 initial transmission
· [3, Spreadtrum Communications], [6, CATT], [16, Nokia/NSB] 
In addition, [12, Qualcomm] proposes that the UE indicates the recommended number of repetitions in UCI multiplexing with initial Msg3 PUSCH for Msg3 retransmission. [16, Nokia/NSB] also proposes that the repetition number for Msg3 re-transmission is configured via higher-layer signalling, e.g., SIB1. 
A clear majority of companies support Option 1. Thus, it suggests to discuss the following proposal.
Proposal 8: For indication of the number of repetitions for Msg3 re-transmission, Option 1 is adopted. 
Issue#9: Candidate values for Msg3 initial/re-transmission repetitions 
In Rel-16, the candidate values for the number of repetitions of PUSCH repetition Type A/B are copied as follows. The maximum number of repetitions would be further increased in Rel-17 as to be discussed in AI 8.8.1.1. 
	numberOfRepetitions-r16                   ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}


For Msg3 repetition, the candidate values including the maximum number of repetitions should be discussed. 
· [1, Huawei, HiSilicon]: The maximal repetition number up to 16 can be considered for Msg3 PUSCH repetition. 
· [5, vivo]: Msg3 PUSCH repetition should support at least with 4 repetitions.
· [8, Xiaomi]: The maximum number of repetitions for type A PUSCH repetition in release 17 can be adopt for Msg.3 repetition.
· [12, Qualcomm]: Support separate configurations on the number of repetitions for initial Msg3 transmission and for Msg3 retransmission.
· [16, Nokia/NSB]
· [bookmark: _Toc68654287]Msg3 repetitions yield non-negligible coverage benefits which increase with the number of repetitions, however diminishing returns are observed for N>8.
· [bookmark: _Toc68654288]Msg3 repetitions yield coverage benefits at the cost of higher latency, possible lower efficiency and flexibility of UL resources utilization prior to RRC connection and possible larger payload of previous indicators/messages.
· Selecting the most meaningful number of repetitions for specification, and/or the set of supported repetition numbers (if more than one configuration is supported), is a non-trivial matter which requires further analysis and discussions
Based on above, FL suggest to discuss the following proposal. 
Proposal 9: Support at least {1, 2 ,4, 8} for the repetition factors of Msg3 PUSCH repetition. 
·  FFS other values. 

2.7 Support of enhancements studied for PUSCH in RRC_CONNECTED state for Msg3 PUSCH initial and re-transmission
According to the WI scope, the following enhancements are included for regular PUSCH enhancements. It needs to discuss whether these enhancements could be applied for Msg3 repetition or not.
	· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]



Note that, regarding the maximum number of repetitions supported for Msg3 repetition, e.g., whether support increased number of repetitions compared to PUSCH repetition type A in Rel-16, it will be discussed under Issue#9. 
Issue#10: Support of the number of repetitions counted on the basis of available slots for Msg3 repetition. 
Based on companies’ input, the support of enhanced PUSCH repetition type A regarding the number of repetitions counted on the basis of available slots for Msg3 initial/re-transmission is summarized as follows. 
·  The number of repetitions is counted on the basis of available UL slots for Msg3 repetition. 
·  Support: [2, OPPO], [4, ZTE], [5, vivo], [10, Intel], [12, Qualcomm](FFS), [24, CMCC]
· [5, vivo]: The flexible symbols, indicated by tdd-UL-DL-ConfigurationCommon, are not always available for Msg3 repetition.
In addition, it needs to discuss whether the number of repetitions counted on the basis of consecutive UL slots should be also supported. 
Issue#11: Support of TB processing over multi-slot PUSCH for Msg3 
Based on companies’ input, the support of TB processing over multi-slot PUSCH for Msg3 initial/re-transmission is summarized as follows. 
·  Support TB processing over multi-slot PUSCH for Msg3 repetition 
·  Support: [2, OPPO], 
·  Not support: [4, ZTE], [12, Qualcomm]
Issue#12: Support of joint channel estimation for Msg3 repetition 
Based on companies’ input, the support of joint channel estimation for Msg3 initial/re-transmission is summarized as follows. 
·  Support joint channel estimation for Msg3 repetition 
·  Support: [1, Huawei, HiSilicon], [2, OPPO], [4, ZTE], [20, NTT DOCOMO], [24, CMCC]
· [1, Huawei, HiSilicon]: The UE’s capability reporting is needed to support joint channel estimation for inter-slot frequency hopping with inter-slot bundling.
·  Most of above companies also support inter-slot frequency hopping with inter-slot bundling. 
·  Not support:[12, Qualcomm]
Some companies also provide evaluation results for joint channel estimation for Msg3 with the following observations. 
	[4, ZTE]: Cross-slot channel estimation among 4 Msg3 repetitions can provide about 1 dB gain. Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle can provide additional performance gain for Msg3 repetition.
[24, CMCC]: The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.



In addition, [14, Samsung], [16, Nokia/NSB] also raise above issues and propose to further discuss. 
2.8  Other issues
Issue#13: Spatial domain transmission relation
[12, Qualcomm]: Consider one of the following options on spatial domain transmission relation for Msg3 PUSCH transmission:
· Option 1: The UE transmits the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the same spatial domain transmission relation.
· Option 2: The UE may transmit the Msg3 PUSCH repetitions within a transmission (initial transmission or re-transmission) using the different spatial domain transmission relations.
[14, Samsung]: The repetitions for the msg3 PUSCH transmission that is scheduled by RAR use the same beam (spatial setting) as the one for the corresponding PRACH transmission. On the other hand, the UE can select the beam for msg3 re-transmissions.
Issue#14: Support of qam64-LowSE MCS
	In [8, Xiaomi]: QAM64-LowSE MCS table provides lower coding rate, which is benefit for Msg.3 coverage enhancement with lower required SNR. So, QAM64-LowSE MCS table can be used for Msg.3 transmission in bad coverage. Therefore, it proposes to support the use of QAM64-LowSE MCS table for Msg.3 transmission with repetitions.
3. Discussion (1st round)
For the first round of discussion, FL suggests to focus on Issue#1/2/3/4/6/7/8/9. For other issues, the discussion would depend on the outcome of above issues or other agendas in CE WI. It suggests to de-prioritize the discussion unless time permits. 
Please first review the corresponding summary for each issue in Section 2 before making any comments below! It’s no need to repeat the same argument if they have already summarized in Section 2. 
Issue#1: Differentiation and triggering mechanisms for Msg3 repetition
Proposal 1: For Msg3 PUSCH repetition, further down-select from Option 1-1 and Option 2-1, aiming for down-selection in RAN1#104b-e.
· Note: potential modifications of the two options are not precluded.  

	Company
	Comments

	Samsung 
	We are not fine to directly down select from option 1-1, and 2-1.
Actually we already hesitated to make this joint options which actually mixed two issues together
1. How to differentiate UE who need to do msg3 repetition or not?
2. Who does trigger the msg3 repetition?
 Any change of the solutions to the single issues will end up with new options, that’s why we add the  “other options are not precluded”.
To solve the first issue, we have analysized in our tdoc that the concerns on either msg1(too much partition) or msg3 (blind detection) are hold on gNB side, thus we suggest to allow gNB to decide which one to use for differentiation and signalled along with CE configuration, instead of forcing gNB to always use only one of them.


	Nokia/NSB
	Agree with Samsung on the fact that down selection is very premature at this stage. We are very puzzled by the fact that many companies do not seem to consider what happens, and is happing, outside of the CovEnh discussion. We did receive several inputs from RAN2 colleagues about this, which reported concerns on the excessive use of PRACH resources for targets “other than RACH”. We think a much deeper discussion on this aspect is necessary since the impact of poor decisions at RAN1 now can be nefarious in the mid to long term, especially if alternative exist. For instance, currently, the following applications/features should make use, or will make use in Rel-17, of PRACH preambles to be operated properly:
· GroupA/B for CBRA in 4-step RACH, depending on Msg3 size and measured pathloss at UE.
· 2-step RACH.
· Multiple SSBs per RO. 
· On demand SI.
· CFRA.
· RACH based small data transmission (RA-SDT, for which if ROs for SDT and non SDT are the same, preamble partitioning is needed).
· UE identification for RedCap in Rel-17.
It should also be noted that discussions are currently ongoing in RAN2 for SDT, and that soon RedCap-related discussion will also start. Now, all the above should be supported with up to maximum 64 preambles, and this is the major source of concerns. The practical feasibility of increasing the partitioning/fragmentation even more, and with no certainty that CE UEs will be in the cell (or will make use of the signalling), is very questionable. In this context, we would like to remark that the share of CE UEs which will experience coverage shortage during access is not expected to be large (not in FR1 deployments, for instance). In other words, further preamble space fragmentation may look like the easiest route, but clearly reality should suggest us otherwise, and other choices should be made. 
If RO are used instead to support solutions such as Option 1-1 or 2-1, either in alternative to or in conjunction with preambles, the most popular possibility among companies’ proposal seem to be to reserve some ROs for the Msg3-related signalling. Such signalling could then take place without reserving any preamble. However, this would reduce the number of ROs available for other uses (e.g., legacy/RedCap and so on), in turn significantly increasing:
· Either the amount of U slots necessary to map all SSBs to at least one RO for the same collision probability, or 
· The collision probability for the same amount of U slots used to map all SSBs to at least one RO.
Both effects would be detrimental for the performance of Msg1 transmission, and RACH in general. This problem would be further aggravated by the fact that the number of ROs (together with the number SSB mapped to each RO) is carefully configured by gNB in NR depending on how, and how many, analogue beams are implemented/used. 
We would really appreciate if a serious technical discussion could be carried out on the above aspects prior to any decision on Issue #1.

	Apple
	Support the proposal. We understand concerns from Nokia/NSB on not further partitioning RACH resources… but the fact is alternative solutions are not stronger than indication by RACH resource, especially for a UE in coverage limited scenario. 

	Sharp
	Samsung’s proposal seems feasible. However, we don’t think msg3 based identification is necessary due to potential performance loss. 
To Nokia, the number of RACH occasions is configurable. When the gNB wants multiple services, then the number of RACH resources can be increased.

	Intel
	We are fine with the proposal.
For Option 1-2 and Option 2-2, there is a clear drawback in terms of PUSCH resource waste and gNB blind decoding complexity. In particular, gNB would always indicate the number of repetitions for all UEs in the network, even for legacy UEs. If UE does not support repetition, UE only transmits Msg3 PUSCH in the first slot, which indicates the remaining slots cannot be used for other uplink transmission. Given the fact that most UEs in the network do not need the Msg3 PUSCH repetition, this indicates that the resource waste would introduce substantial system level spectrum efficiency loss.
For PRACH resource partitioning in Option 1-1 and Option 2-1, given that the number of UEs in a network who need coverage enhancement is limited, the PRACH resource for triggering Msg3 PUSCH repetition can be small. In this case, the impact on the legacy system can be limited. 

	Vivo
	Fine with the proposal.
Besides, we have further comments on the pros and cons provided in section 2.1.
First, Option 1-1 may allow gNB schedule Msg3 initial transmission without repetition while Msg3 re-transmission with repetition. It implies that NW can accurately measures PRACH receive power, and make proper scheduling. However, considering power ramping function in PRACH procedure, NW can not identify the link quality by simply based on measurement on PRACH at gNB receiver. Furthermore, considering higher collision rate between R17 UEs, especially the case between the cell-center UE and the cell-edge UE, the NW measurement accuracy can not be guaranteed when PRACH collision occurs. The proponents of option 1-1 have concern on UE measurement accuracy for option 2-1, however it should be noted that other procedures such as handover is based on UE measurement.
Besides, even if only one repetition is allowed if UE select PRACH resources for legacy UEs, the retransmission can already provide almost 3dB gain compared with initial transmission, which is sufficient for most cases, especially considering UE choose not request MSG3 repetition in MSG1. Another PRACH attempt can be initialized if previous PRACH attempt does not succeed. Hence, the benefit of Option 1-1 that indicate repetition for MSG3 repetition is marginal.
For option 2-1, even if UE have requested MSG3 repetition through separate PRACH resources, it doesn’t mean NW has to schedule at least 2 repetitions for initial transmission. It is still up to NW to determine the number of MSG3 repetitions, as provided in proposal 9. Hence, we don’t think it is a drawback for option 2-1.

	OPPO
	Fine with the proposal. The coverage can be evaluated by UE through measurement, e.g. based on measured SS-RSRP threshold. UE should be responsible for triggering Msg3 PUSCH repetition. For the down-selection from Option 1-1 and Option 2-1, Option 2-1 is preferred in our view. 

	Ericsson
	Looks fine. 
However, option 1-1 is preferred from our side considering the scheduling flexibility, resource utilization efficiency and implementation complexity pointed out by many companies.
We do not understand the logic that it’s more reliable for UE to measure a downlink broadcasting SSB to trigger Msg3 repetition than the gNB to determine Msg3 repetition based on detection of an uplink PRACH and further decoding of Msg3 (re)transmissions before scheduling a Msg3 retransmission and the resource overhead for all UEs that network should guarantee as well for the whole system. 
Note that in legacy, Msg3 retransmission is also triggered by network.



Issue#2: Early termination of Msg3 repetition
Q 2.2.1: Do you think it is necessary to send an LS to RAN2 regarding this issue? If so, what’s your views about the LS contents? The following texts could serve as a starting point. 
	RAN1 has discussed the following two options about the (re)-start of ra-ContentionResolutionTimer and PDCCH monitoring for Msg3 PUSCH repetition, and no consensus is reached. From RAN1 perspective, Option 2 could achieve early termination of Msg3 PUSCH repetition, which could save some unnecessary repetition resources and potentially reduce the RACH access latency. It is particularly beneficial in case of TDD operation. However, it’s RAN1 understanding that Option 2 may have RAN2 impacts on Contention Resolution procedure. 
· Option 1: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring in the first symbol after the end of the all repetitions of Msg3 (re-)transmission
·  Option 2: (Re-)start ra-ContentionResolutionTimer and PDCCH monitoring before the end of Msg3 (re-)transmission, e.g., in the first symbol after the end of the first repetition of Msg3 (re-)transmission. 
RAN1 respectfully ask RAN2 about the feasibility of Option 2 from RAN2 perspective. 



	Company
	Comments

	Sharp
	We propose Option 3 that ra-ContentionResolutionTimer starts at the end of each repetition. We can interpret as Option 3 without spec. update since HARQ retransmission refers to each repetition in TS38.321.

	Intel
	Our understanding is that early termination of PUSCH repetition is out of scope for NR coverage enhancement. It is not clear to us why we need to discuss this issue for Msg3 PUSCH repetition. 
We do not support this proposal.  

	vivo
	LS to RAN2 is necessary, since the spec change should be reflected in TS38.321. 

	OPPO
	Option 2 may have additional power consuming for UE PDCCH monitoring. The repetition number is indicated by gNB. It can be optimized to reach required coverage with minimized repetition number through gNB implementation. Then gNB can decode Msg3 successfully after combine all the Msg3 PUSCH repetition. Consider the spec impacts and UE power consumption, option 1 is preferred. 

	Ericsson
	Early termination, which is a capacity/latency enhancement rather than the performance enhancement in our view, is not in scope for normal PUSCH enhancement after long discussions in study item phase. And we do not see the need of such functions for a Msg3 PUSCH either.
Regarding whether any specification changes are needed in MAC, it should be up to RAN2 to further discuss, they will have TU allocated from August meeting. According to current spec. of 38.321, it seems that the repetition can be covered already, i.e. “the end of Msg3 transmission” means the last repetition (if any) of each Msg3 transmission.
	[bookmark: _Toc67931525][bookmark: _Toc52796466][bookmark: _Toc46490309][bookmark: _Toc37296183][bookmark: _Toc52752004]5.1.5	Contention Resolution
Once Msg3 is transmitted the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;



According to above, we do not see the need of an LS to RAN2 from RAN1 on this.



Issue#3: Cell selection criterion S for CE
Question 2.3.1: Do you think is it necessary to send an LS to RAN2 about cell selection criterion S for CE? 
	Company
	Comments

	Sharp
	For cell selection, the change is not necessary. Cell selection criteria should be set for downlink coverage.

	Intel
	It would be good to clarify more on this proposal. 

	Ericsson
	Msg3 repetition is actually mainly for PDCCH overhead/latency reduction rather than coverage in our understanding compared to legacy msg3 retransmission already supported in Rel-15 and real NR product.
Furthermore, coverage enhancement is not coverage extension of NR, which is different from the purpose of mMTC, cell selection criterion should be the same as Rel-16 NR even if msg3 is repeated in our view. 
[bookmark: _GoBack]Thus, the LS to RAN2 seems not necessary in our understanding.




Issue#4: RV pattern for Msg3 repetition 
Proposal 4: For the determination of RV for Msg3 PUSCH repetition, use one predefined RV sequence [0 2 3 1], or one configured RV sequence for Msg3 PUSCH initial and re-transmission. 
· FFS determination of the RV sequence.  
· Use a fixed RV id for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id for the first repetition of Msg3 PUSCH re-transmission.

	Company
	Comments

	Apple
	Is FFS trying to down-select “or”, basically the RV sequence will be either a fixed sequence or configured by SIB1. Is that the intention?

	Sharp
	We are fine with FL proposal.

	Intel
	We do not see the need to support configured RV sequence for Msg3 PUSCH repetition. We suggest to modify this as 
Proposal 4: For the determination of RV for Msg3 PUSCH repetition, use one predefined RV sequence [0 2 3 1], or one configured RV sequence for Msg3 PUSCH initial and re-transmission. 
· FFS determination of the RV sequence.  
· Use a fixed RV id for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id for the first repetition of Msg3 PUSCH re-transmission.


	vivo
	Fine with this proposal.

	OPPO
	In Rel-16, RV sequence can be flexibly determined by gNB through RV id in the DCI scheduling the PUSCH repetition. For PUSCH repetition Type A with a configured grant, a RV sequence can be configured.
For the RV sequence determination for the repetition of Msg3 PUSCH initial transmission, similar flexibility for RV sequence determination by gNB is preferred. A configurable RV sequence for Msg3 PUSCH initial transmission can be indicated in SIB1. 
For Msg3 PUSCH re-transmission, RV sequence can be determined by RV id indicated dynamically in DCI format 0_0 with CRC scrambled by TC-RNTI.

	Ericsson
	As we’ve discussed in last meeting, it’s always RV0 that is used for the initial Msg3 transmission in legacy which is enough in our view and there’s no need to introduce dynamic RV for the first repetition of initial transmission.
I.e. start with RV0 for initial transmission scheduled by RAR, and the start RV is the one indicated in DCI0-0 for retransmissions scheduled by DCI 0-0, similar to what we have in legacy.
Furthermore, when repetition is enabled, SNR and coding rate should be quite low, and whether different RVs or different RV sequences for multiple repetitions of Msg3 are beneficial should be further studied in simulations on Msg3. Same RV among all repetitions should not be precluded without further study. 
We propose following updates:
Proposal 4: For the determination of RV for Msg3 PUSCH repetition, use one predefined RV sequence [0 2 3 1], or one configured RV sequence for Msg3 PUSCH initial and re-transmission. 
· FFS determination of the RV of repetitions other than first repetition of Msg3 sequence.  
· RV of the first repetition is determined in the same way as legacy
· Use a fixed RV 0 id for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id in DCI0-0 for the first repetition of Msg3 PUSCH re-transmission.





Issue#6: Support of intra-slot frequency hopping for Msg3 PUSCH with repetition 
Proposal 6: Support intra-slot frequency hopping for repetition of Msg3 initial and re-transmission. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled simultaneously. 
· When intra-slot frequency hopping is configured, the UE assumes the same starting RB and the same frequency offset for Msg3 PUSCH repetitions within a transmission. 
	Company
	Comments

	Samsung 
	We added our stance to not support intra-slot FH.
The detailed reasons are described in our tdoc, in short, there are quite strict requirement for this multiplexing to work, and the actual use case for this multiplexing is quite low.

	Nokia/NSB
	From our perspective, it should be clear in the proposal that no additional fields will be added to UL grant to control which FH mode is triggered by gNB. 

	Apple
	Support the intention, and we agree with Nokia/NSB not to introduce additional fields but repurpose existing fields in UL RAR grant for such indication. 

	Sharp
	Agree with Nokia. Intra-slot or inter-slot should be configured by RRC.

	Intel
	We are fine with the proposal. 

	vivo
	Support this proposal.

	OPPO
	Fine with this proposal.

	Ericsson
	Based on our simulation results, there’s loss from intra-slot FH compared to inter-slot FH in both cases with and without joint channel estimation. Furthermore, supporting both intra-/inter-slot FH for Msg3 repetitions requires more DCI/RAR signalling overhead which is already a problem for signalling of Msg3 repetition itself which needs to be handled in a backward compatible manner.
Regarding the “UE multiplexing” benefit mentioned in the summary section, when a UE is coverage limited, more scheduled symbols (but doesn’t have to be 14 symbols shown in the figure) in one slots are needed to be on the same hop so that more reliable channel estimation accuracy can be achieved instead of dividing the set of scheduled symbols in one slot into 2 hops. Latency critical UEs can be scheduled on other PRBs or symbols not used by the UE with Msg3 repetition, we do not see the benefit from enabling intra-slot FH compared to inter-slot FH, the number of symbols  per slot are already flexible enough.
According to above, we do not see the need of supporting intra-slot FH when Msg3 is repeated.




Issue#7: Indication of the number of repetitions for Msg3 initial transmission
Proposal 7: For indication of the number of repetitions for Msg3 initial transmission, Option 1 is adopted. 
	Company
	Comments

	Samsung 
	Very first of all, could the proponents explain how gNB could determine the repetition number needed for a random access UE dynamically? Does it based on PRACH reception power or TA value?
If this is the PRACH reception power, it is quite doubtful that such method is useful, because the PRACH power control /power ramping mechanism is designed for PRACH transmitted with “enough” power, meaning it is usually starting with a relatively low power than ramp up step by step to reach the detection threshold. So it’s very unlikely that the power level above the detection threshold very be quite different, or so different to allow gNB can dynamically decide the repetition number. No need to say that if collision happened, the detected power level of a preamble is not even accurate to determine a UE.
If this is the TA value (in translation to RTT and distance to gNB), which is even more non-trustable to use. Because distance doesn’t linearly reflect the channel condition and then also whether LOS/NLOS will matter. And we actually did not use TA value as a criteria before to decide the coverage level. The channel measurement (e.g., DL RSRP) is more frequently used in legacy LTE or NR.   
Or any other criteria?

	Nokia/NSB
	Would it be possible to be more specific about Option 1? Having self-explainable proposals gives all companies the possibility to propose modifications.
We suggest adding that approaches based on MAC PDU could also be considered. We do not see the reason to restrict focus on UL grant only, especially if this comes at the cost of lower flexibility and optimization capability at gNB side when providing UL grants. This would indeed be counterintuitive, given that the goal is to provide additional tools to gNB and not reducing the “power” of existing ones. 

	Apple
	Support the intention and also suggest to bring option1 in the text (how number of repetitions is determined by gNB is a valid but separate point of this discussion)

	Sharp
	To Samsung, in Option 1-1 or Option 1-2 where only UE capability is reported by UE, the number of repetitions needs to be indicated by gNB. Don’t you support Option 1-2?
To Nokia, MAC PDU based approach would be an option. On the other hand, we may need to see functional commonality between msg3 initial and retransmission. In msg3 retransmission, there is no MAC PDU.

	Intel
	We are fine with the proposal. 

	vivo
	Support this proposal. 
Besides, the UL grant format in RAR does not need to be changed compared with that for legacy UEs, and additional TDRA table for MSG3 repetition can be configured.

	OPPO
	Fine with this proposal. TDRA based method can be considered. 

	Ericsson
	One question for clarification is:
For option 1, the indication in “UL grant scheduling Msg3” means implicit indication from TDRA field with repetition factors included in a TDRA list and the explicit repetition flag indication in RAR to indicate whether repetition factor should be applied, right?
It would be better to describe the details in the proposal directly if possible.




Issue#8: Indication of the number of repetitions for Msg3 re-transmission
Proposal 8: For indication of the number of repetitions for Msg3 re-transmission, Option 1 is adopted. 
	Company
	Comments

	Nokia/NSB
	Would it be possible to be more specific about Option 1? Having self-explanatory proposals gives all companies the possibility to propose modifications. 
Concerning the content itself, we think technical need of modifications to DCI should be discussed. Alternatives exist and are less expensive. We also know that increasing number of repetitions above a certain threshold yields diminishing returns. Fine tuning number of repetitions for Msg3 re-transmission may not be needed. 

	Apple
	Support the intention.

	Sharp
	We support FL proposal.

	Intel
	We are fine with the proposal. 

	vivo
	Support this proposal.

	OPPO
	Fine with this proposal.

	Ericsson
	One question for clarification is:
For option 1, the indication in “DCI format 0_0 with CRC scrambled by TC-RNTI” means implicit indication from TDRA field with repetition factors included in a TDRA list and the repetition flag indication in TC-RNTI addressed DCI 0_0 to indicate whether repetition factor should be applied, right?
It would be better to describe the details in the proposal directly if possible.
It would be good to use unified signalling method for the repetition of both initial and retransmission of Msg3 instead of treating them differently. 




Issue#9: Candidate values for Msg3 initial/re-transmission repetitions 
Proposal 9: Support at least {1, 2 ,4, 8} for the repetition factors of Msg3 PUSCH repetition. 
·  FFS other values. 
	Company
	Comments

	Apple
	Support

	Sharp
	It depends on whether counting on the basis of available slots is supported or not.

	Intel
	We suggest to defer the discussion. The exact value can be decided at a later stage of WI. We share similar view as Sharp that it also depends on whether Msg3 PUSCH repetition is based on the available UL slot. 

	OPPO
	Fine with this proposal.

	Ericsson
	Seems fine.




Reference
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