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In RAN1#104-e, mechanism(s) to support Type A PUSCH repetitions for Msg3 was discussed with reaching the following agreements [1][2].  
	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

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

Agreements:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.

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. 



In this contribution, we provide our views on further analysis on specifying Msg3 PUSCH repetition. 
Indication of the number of repetitions
1.1 On Msg3 initial transmission 
For the three options agreed for repetition indication for Msg3 initial transmission, Table 1 provides a comparison with some details and pros&cons. 
Table 1 Comparison of the options for repetition indication for Msg3 initial transmission
	Solution
	Details
	Pros&Cons

	Option 1: UL grant scheduling Msg3
	For instance, the number of repetitions can be indicated in one column of the TDRA table configured by SIB1, and using ‘PUSCH time resource allocation’ bit filed in UL RAR grant to indicate one row of TDRA table. 
	More flexible compared to Option 2 and Option 3;


	Option 2: DCI format 1_0 with CRC scrambled by RA-RNTI

	Using some reserved bits in DCI format 1_0 with CRC scrambled by RA-RNTI for indication
	More flexible compared to Option 3;
RA-RNTI is associated with RO. A same repetition factor would apply to all UEs using the same RO in which RACH preamble is transmitted.
Using the bit field in DL DCI for repetition indication for Msg3 PUSCH transmission may impact forward compatibility.

	Option 3: SIB1 only
	A fixed repetition factor is indicated, and it applies to all UEs supporting/requesting Msg3 repetition. 
	Less spec impact while less flexible for repetition indication. 
A same repetition factor would apply to all Rel-17 UEs supporting/requesting msg3 repetitions. It may cause resource waste if a conservative repetition factor is configured. 



Based on above analysis, Option 1 is preferred due to better flexibility and better forward compatibility. 
Proposal 1: Support to use UL grant scheduling Msg3 for repetition indication for Msg3 initial transmission.
1.2 On Msg3 re-transmission transmission
Regarding Msg3 re-transmission, Option 1 (DCI format 0_0 with CRC scrambled by TC-RNTI) would allow to reuse similar mechanism as initial transmission, i.e., the number of repetitions can be added in the TDRA table, and the 4-bit time resource allocation field in DCI format 0_0 is used to indicate one row of the TDRA table. On the other hand, Option 2 (based on the repetition number for Msg3 initial transmission) would be more restrictive for scheduling. For instance, once the initial transmission failed, gNB would not be able to adjust the number of repetitions to ensure the successful transmission of Msg3. As a result, Option 1 is preferred.
Proposal 2: Support to use DCI format 0_0 with CRC scrambled by TC-RNTI for repetition indication for Msg3 re-transmission.
Support of intra-slot frequency hopping 
In RAN1#104-e, inter-slot frequency hopping for repetition of Msg3 initial and re-transmission is supported. However, whether to additionally support intra-slot FH is not decided yet. The main concerns of supporting intra-slot FH include:
· It may need 1 additional bit in RAR UL grant for indication, except the one for inter-slot FH. This could increase the RAR UL grant size.
· Unclear motivation to support intra-slot FH on top of inter-slot FH. 
Regarding to the first concern, our understanding is we can simply reuse the Rel-15 legacy ways for regular PUSCH. In Rel-15, the RRC parameter frequencyHopping with value of {intraSlot or interSlot} is used for configuring the FH mode. More specifically, if the field is absent, frequency hopping is not configured. The value ‘intraSlot’ enables 'Intra-slot frequency hopping' and the value ‘interSlot’ enables 'Inter-slot frequency hopping'. This parameter could be simply introduced in SIB1, and the one FH flag bit in RAR UL grant/DCI 0_0 format scrambled by TC-RNTI could be used for enabling FH or not. 
As for the motivation, one use case to support intra-slot FH is to improve resource efficiency for multiplexing different UEs. An example is shown in Figure 1, where Msg3 without repetition and intra-slot FH is scheduled for UE1 and UE2 in slot n and slot n+1 respectively. If gNB would schedule UE3 with 2 repetitions, UE3 would not be able to be multiplexed with UE1 and UE3 in the same PRBs in the same slots if only inter-slot FH is supported for Msg3 repetition. Instead, with enabling intra-slot FH, the resources of UE3 could fit into the concurrent resource allocation for other UEs. 
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Figure 1 Mutilplexing among two legacy UEs without Msg3 repetition and one Rel-17 UEs with Msg3 repetition
Observation 1: Intra-slot FH could provide additional flexibility for UE multiplexing.   
Proposal 3: Support intra-slot frequency hopping for Msg3 PUSCH repetition, including initial and re-transmission. 
· When intra-slot frequency hopping is enabled, the UE assumes the same starting RB and the same frequency offset across Msg3 PUSCH repetitions. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled at the same time. 
· FFS: signaling design.
RV pattern
In Rel-15/16, a UE will always use RV0 for Msg3 initial transmission. If Msg3 repetition is enabled, it needs to further determine the RV pattern. One simple way is to apply a fixed RV sequence, e.g., [0 2 3 1] for Msg3 repetition, and RV=0 is used for the first repetition.
For Msg3 re-transmission, a UE uses the 2-bit RV bit field in DCI for RV indication in Rel-15/16. In case of Msg3 repetition, the RV determination specified for regular PUSCH repetition could be reused. That is, the RV for each repetition is based on RV cycling sequence {0, 2, 3, 1} with the RV index for the first repetition indicated by DCI.
Proposal 4: For RV determination for Msg3 PUSCH repetition, a predefined RV sequence [0 2 3 1] is used for Msg3 PUSCH initial and re-transmission. 
· RV=0 is used for the first repetition of Msg3 PUSCH initial transmission.
· Legacy RV determination rule for regular PUSCH repetition type A is reused for RV determination of Msg3 PUSCH re-transmission.
· The RV id for the first repetition of Msg3 PUSCH re-transmission is indicated by DCI format 0_0 scrambled by TC-RNTI.
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.
·  Specify the following mechanisms for enhancements on PUSCH repetition type A
·  Specify mechanism(s) to support TB processing over multi-slot PUSCH
·  Specify mechanism(s) to enable joint channel estimation
For enhanced PUSCH repetition type A, regardless of increasing the number of repetitions or the number of repetitions counted on the basis of available UL slots, it could be easily applied to Msg3 repetition to achieve direct repetition gain. In addition, the additional specification effort is minor given anyway the indication of Msg3 repetition needs to be specified. 
Proposal 5: The enhancements on PUSCH repetition type A specified for regular PUSCH are supported for Msg3 repetition.
For TB processing over multiple-slot PUSCH, it is not a repetition based enhancement. Considering the scope for Msg3 enhancement is only for specifying Msg3 repetition, it would be not appropriate to specify such enhancement.
Proposal 6: Do not consider TB processing over multi-slot PUSCH for Msg3 repetition.
As studied in SI, two sources showed that joint channel estimation across Msg3 repetitions could provide similar performance gain as for regular PUSCH repetition. In Figure 1, our simulation result on the performance of cross-slot channel estimation for Msg3 PUSCH with 4 repetitions is provided. In case inter-slot FH is disabled, cross-slot channel estimation can be conducted among all 4 repetitions. As can be observed, cross-slot channel estimation could provide 0.88 dB and 1.07 dB gain for Msg3 PUSCH at target BLER 0.1 and 0.01 respectively. If inter-slot FH is enabled, hopping is performed per repetition and cross-slot channel estimation cannot be applied. One way for enhancement is to only perform frequency hopping between the first two repetitions and the last two repetitions. In such case, frequency diversity can still gained in some extent while cross-slot channel estimation can also be applied among each hop. As shown in Figure 2, the enhanced way with joint operation of inter-slot FH and cross-slot channel estimation can provide about 0.5dB and 0.8dB gain over Msg3 PUSCH with inter-slot FH at target BLER 0.1 and 0.01 respectively. 

Figure 2. Performance of Msg3 with cross-slot channel estimation among repetitions
Observation 2: Cross-slot channel estimation among 4 Msg3 repetitions can provide about 1 dB gain.
Observation 3: Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle can provide additional performance gain for Msg3 repetition.
In addition, the conditions to keep power consistency and phase continuity are expected also the same as regular PUSCH. Thus, joint channel estimation can also be supported for Msg3 repetition for better performance, with support of inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation.  
Proposal 7: Support joint channel estimation for Msg3 repetition.
·  Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation is supported. 
Differentiation and triggering mechanisms
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. In Table 2, the pros&cons of each option is summarized based on companies input in [2].
Table 2 Comparison of the options for differentiation and triggering mechanisms for Msg3 repetition
	Solution
	Pros&Cons

	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.
	Pros: 
1) No blind detection on Msg3 transmission, more resource efficient, and better Msg3 performance. 
2) Compared to Option 2-1, one benefit of Option 1-1 is it can let gNB know whether the UE is capable of Msg3 repetition. It allows gNB to disable Msg3 repetition for initial transmission while enable Msg3 repetition for re-transmission. For Option 2-1, if UE uses legacy PRACH configuration for Msg1 transmission, gNB cannot enable Msg3 repetition for both initial and re-transmission even the coverage has changed during initial and re-transmission, e.g., in TDD case. 
3) UL measurements based on PRACH transmission are the only reliable measurements in this case, to take any informed decision about the need for Msg3 repetition or not. 
Cons:
1) It may also lead to excessive fragmentation on PRACH resources. PRACH capacity for legacy UEs is reduced, since some of the RACH resources reserved for Rel-17 CE UEs. The impact to legacy UEs should be considered. (More details are in Note 1). 

	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.
	Pros: 
1) Less impact on PRACH transmission for legacy UEs.
2) UL measurements based on PRACH transmission are the only reliable measurements in this case, to take any informed decision about the need for Msg3 repetition or not.  
Cons:
1) gNB has to detect the Msg3 PUSCH with two different assumptions, i.e. with or without repetition. No matter what’s the proportion of CE UEs in the network, gNB has to blind detect every Msg3 PUSCH. It will increase the complexity of gNB implementation.
2) 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.
3) It highly depends on the DMRS detection performance and overall blind decoding performance. Then it may lead to performance loss, especially when the number of allocated RBs is limited. In addition, the blind detection can only rely on the first repetition of Msg3, which would cause additional performance loss. 

	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.
	Pros: 
1) No blind detection on Msg3 transmission, more resource efficient, and better Msg3 performance. 
2) The Rel-15/16 RACH resources can still be used for Rel-17 UEs supporting Msg3 repetition when in good channel condition. 
Cons:
1) It may also lead to PRACH fragmentation. PRACH capacity for legacy UEs is reduced, since some of the RACH resources reserved for RACH procedure with Msg3 PUSCH repetition. The impact to legacy UEs should be considered. (More details are in Note 1). 
2) UL measurements are the only reliable measurements in this case, to take any informed decision about the need for Msg3 repetition or not. Any inference UE may have based on DL measurements can only be imperfect, even more in case of paired spectrum. 

	· 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.
	Pros: 
1) Less impact on PRACH transmission for legacy UEs. 
Cons:
1) gNB has to detect the Msg3 PUSCH with two different assumptions, i.e. with or without repetition. No matter what’s the proportion of CE UEs in the network, gNB has to blind detect every Msg3 PUSCH. It will increase the complexity of gNB implementation.
2) 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.
3) It highly depends on the DMRS detection performance and overall blind decoding performance. Then it may lead to performance loss, especially when the number of allocated RBs is limited. In addition, the blind detection can only rely on the first repetition of Msg3, which would cause additional performance loss. 
4) UE may not follow gNB’s scheduling, e.g., UE may transmit Msg3 without repetition even gNB schedules Msg3 repetition.  



Note 1: 
· Using separate PRACH preamble: Indeed there are many features request the partition on PRACH preambles. While gNB doesn’t have to enable all these features at the same time. For instance, it may not enable two groups of Msg3 size or configure less number of SSBs per RO. So, it may impact legacy UEs, while it can also work well if some configuration limitation is considered.
· Separate PRACH occasions could address the concern from preamble mechanism. The separate PRACH occasions can be totally backward compatible. The separate PRACH occasions can be achieved by separate PRACH configuration index or reuse the remaining RO which cannot be used for the Rel-15/16 UEs. The first one will introduce more RACH configurations which may put more restriction on PUSCH scheduling. The later one may introduce additional latency, which seems not critical for CE UE. Both of these two solutions can guarantee the full usage of preambles.
Based on above analysis, we have concerns on Option 1-2 and Option 2-2 which needs blind detection at gNB side. It would not only cause more complexity at gNB side, but also cause scheduling restrictions and worse Msg3 performance as analyzed in the table. Between Option 1-1 and Option 2-1, we slightly prefer Option 1-1 considering UL measurements are the only reliable measurements to take any informed decision about the need for Msg3 PUSCH repetition or not, especially in paired spectrum.
Proposal 8: Adopt Option 1-1 for Msg3 PUSCH repetition. 
Start of Contention Resolution timer and PDCCH monitoring for Msg3 repetition
In Rel-15/16 RACH procedure, a UE starts the ra-ContentionResolutionTimer and restarts 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. It could reduce the initial access latency and also avoid unnecessary Msg3 repetition. Take 4 repetitions for instance, if the overall reliability target is 99%, i.e., 1-(1-P)^4=0.99. The reliability for one repetition is P= 0.6838, and the probability of successful decoding based on the first 2 repetitions is 1-(1-P)^2 = 0.9. Thus, gNB has a very good chance to successfully decode Msg3 based on the first one or two repetitions. In such case, the resources for remaining repetitions can be saved.
[image: ]
On the other hand, whether this is essential for Msg3 repetition may need some discussion. In addition, it also has RAN2 impact, it may be better to first ask RAN2 about the feasibility. 
Proposal 9: Send an LS to RAN2 about the potential enhancements for the start of Contention Resolution timer for Msg3 repetition. 
Conclusion
According to the analysis given above, we have the following observations and proposals:
Proposal 1: Support to use UL grant scheduling Msg3 for repetition indication for Msg3 initial transmission.
Proposal 2: Support to use DCI format 0_0 with CRC scrambled by TC-RNTI for repetition indication for Msg3 re-transmission.
Observation 1: Intra-slot FH could provide additional flexibility for UE multiplexing.   
Proposal 3: Support intra-slot frequency hopping for Msg3 PUSCH repetition, including initial and re-transmission. 
· When intra-slot frequency hopping is enabled, the UE assumes the same starting RB and the same frequency offset across Msg3 PUSCH repetitions. 
· Intra-slot frequency hopping and inter-slot frequency hopping cannot be enabled at the same time. 
· FFS: signaling design.
Proposal 4: For RV determination for Msg3 PUSCH repetition, a predefined RV sequence [0 2 3 1] is used for Msg3 PUSCH initial and re-transmission. 
· RV=0 is used for the first repetition of Msg3 PUSCH initial transmission.
· Legacy RV determination rule for regular PUSCH repetition type A is reused for RV determination of Msg3 PUSCH re-transmission.
· The RV id for the first repetition of Msg3 PUSCH re-transmission is indicated by DCI format 0_0 scrambled by TC-RNTI.
Proposal 5: The enhancements on PUSCH repetition type A specified for regular PUSCH are supported for Msg3 repetition.
Proposal 6: Do not consider TB processing over multi-slot PUSCH for Msg3 repetition.
Observation 2: Cross-slot channel estimation among 4 Msg3 repetitions can provide about 1 dB gain.
Observation 3: Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation per bundle can provide additional performance gain for Msg3 repetition.
Proposal 7: Support joint channel estimation for Msg3 repetition.
·  Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation is supported. 
Proposal 8: Adopt Option 1-1 for Msg3 PUSCH repetition. 
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Appendix
Table A-1 Simulation assumption for frequency hopping for Msg3 repetition
	Parameter
	Value

	Carrier frequency
	4GHz

	Channel model
	TDL-C (delay spread: 300ns) as in 38.901 for urban scenario 

	UE speed
	3 km/h for Urban 4GHz

	BS antenna configuration
	4Rx for 4GHz

	UE antenna configuration
	1 Tx

	System bandwidth
	100 MHz

	Sub-carrier spacing
	30kHz for 4GHz

	Occupied RB
	2

	MCS
	0

	Waveform 
	DFT-s-OFDM

	Number of OS per repetition
	14 (PUSCH mapping type A)

	DMRS overhead 
	4 DMRS symbols

	Number of repetitions
	4 

	Frequency hopping 
	w/o or w/ hopping

	Channel estimation
	Practical

	Receiver type
	MMSE


[bookmark: OLE_LINK6]

Uma_4GHz_1T4R_O2I
4 repetitions w/o FH	-15	-13.5	-12	-10.5	-9	0.27611	0.12705	0.05262	0.02341	0.0056	4 repetitions w/ inter-slot FH per repetition	-15	-13.5	-12	-10.5	-9	0.22449	0.06963	0.02021	0.0044	0.0008	4 repetitions w/o inter-slot FH, enabling cross slot channel estimation among 4 repetitions	-15	-13.5	-12	-10.5	-9	0.16186	0.07283	0.03301	0.0112	0.0014	4 repetitions w/ inter-slot FH per two repetitions, enabling cross slot channel estimation among 2 repetitions per hop	-15	-13.5	-12	-10.5	-9	0.14226	0.04262	0.0104	0.002	0.0004	
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