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[bookmark: _Ref4817]Introduction
In the RAN1#104bis-e meeting, the enhancement methods for TBoMS were discussed, and the following agreements were achieved[1][2]: 
[bookmark: _Hlk69477917][bookmark: _Hlk69480891]Agreement:
Non-consecutive physical slots for UL transmission can be used to transmit TBoMS at least for unpaired spectrum.
· How TBoMS is transmitted over non-consecutive physical slots for UL transmission for unpaired spectrum is to be discussed further. 
· Whether and how non-consecutive physical slots for UL transmission can be used to transmit TBoMS for paired spectrum and SUL band as well, is to be discussed further.
[bookmark: OLE_LINK21]Working Assumption
The concept of transmission occasion for TBoMS (TOT) is utilized for the purpose of discussion, where a TOT is constituted of time domain resources which may or may not span multiple slots
· FFS: details, whether multiple slots which constitute a TOT are consecutive or non-consecutive physical slots for UL transmissions
· FFS: other details. 
· FFS: whether such concept will be specified or not.
Agreements:
For the definition of a single TBoMS, down select among the following options:
· Option 1: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using a single RV. 
· FFS: whether and how the single RV is rate matched across the TOT, e.g., continuous rate-matching across the TOT, rate matched for each slot and so on.
· Option 2: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
· FFS: how RV index is refreshed within the TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on. 
· Option 4: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using different RVs. 
· FFS: whether and how RV index is refreshed within one TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· FFS: the exact TBS determination procedure. 
· FFS: whether a single TBoMS can be repeated or not.
· FFS: other implications, e.g., power control, collision handling and so on. 
In this contribution, we further analyze the potential enhancements and provide our views on TBoMS. 
TB processing over multi-slot PUSCH 
Time domain resource determination for TBoMS
· [bookmark: OLE_LINK2] Time domain resource pattern
For PUSCH type A repetition in Rel-15/16, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. It would be further enhanced by the number of slots counted by the available UL slots in agenda 8.8.1.1. If collision happens in one slot due to DL/UL interaction, the repetition in this slot is omitted. For repetition type B, the nominal repetition can be back-to-back transmitted within one slot, and one nominal repetition could be segmented to multiple actual transmissions if the nominal repetition across slot boundary or colliding with invalid symbols. In general, PUSCH repetition type A is much simpler compared to PUSCH repetition type B. 
[bookmark: OLE_LINK24]In RAN1#104-e, one or both of PUSCH repetition type A like TDRA and PUSCH repetition type B like TDRA has been agreed as starting point to design time domain resource determination of TBoMS [3]. In our view, PUSCH repetition type B is mainly for low latency by allowing back-to-back transmissions in one slot. For coverage enhancement, PUSCH repetition type A like TDRA is sufficient and much simpler. Some companies argued that type B like TDRA may occupy more symbols (e.g. UL symbols in special slot) than type A like TDRA and better coverage performance can be achieved. However, PUSCH repetition type A like TDRA could also achieve the same coverage performance by configuring a relatively larger number of slots/symbols or relying on more HARQ re-transmissions. It may result a larger latency, but low latency is not the target in coverage limited scenario. In addition, the symbols in special slot can be reserved for transmission of other channels (e.g. PUCCH or SRS) or for transmission of cell center UEs. As a result, we have the following proposal. 
[bookmark: OLE_LINK27]Proposal 1: For time domain resource determination of TBoMS, PUSCH repetition type A like TDRA should be supported. 
·  No optimization specific for the use of special slot in TDD is pursued. 
The philosophy based on repetition type A could apply to not only TDRA but also other aspects such as determination of the number of slots, collision handling and UCI multiplexing etc. More detailed analysis is provided for time domain resource determination for TBoMS below. 
· Indication of the number of slots for TB processing over multiple slots
In Rel-16, dynamic repetition indication is supported for both repetition type A and repetition type B. An additional column is added in TDRA table to indicate the number of repetitions, and the time resource allocation field in DCI (for DG or type 2 CG) or by RRC (for type 1 CG) is used to indicate one row of the TDRA table. Similar rule could be used for dynamic indication of the number of slots for TB processing over multiple slots. As a result, we have the following proposal. 
[bookmark: OLE_LINK29]Proposal 2: For TBoMS, the number of slots is jointly coded with the TDRA table. 
· Collision handling due to DL/UL interaction
For PUSCH type A repetition, the collision handling rules are summarized as follows according to [4]. From our perspective, the legacy rules for PUSCH repetition type A could be reused by replacing a repetition to a slot of the multiple slots for TB processing. New collision handling rules can be considered only if strong motivation is identified. 
	Summary of Rel-15 behavior
· For DG PUSCH and the first PUSCH after Type 2 CG activation DCI
· Regardless of whether dynamic SFI is configured or not, 
· The case without repetition: no conflict with semi-static DL symbol is expected.
· The case with repetitions: if a repetition conflicts with a semi-static DL symbol, the repetition is not transmitted.
· If dynamic SFI is configured,
· DG
· The case with and without repetition: follow the dynamic grant. No conflict with dynamic DL symbols is expected.
· The first PUSCH after Type 2 CG activation DCI
· The case with and without repetition: follow the activation DCI. No conflict with dynamic DL/flexible symbols is expected.
· For CG PUSCH (other than the first PUSCH after Type 2 CG activation DCI)
· If dynamic SFI is not configured, 
· The case with and without repetition: if a repetition conflicts with a semi-static DL symbol, the repetition is not transmitted.
· [bookmark: _Hlk18017386]If dynamic SFI is configured and received,
· [bookmark: _Hlk18017561]The case with and without repetition: if a repetition conflicts with a semi-static DL symbol or a dynamic DL/flexible symbol, the repetition is not transmitted.
· If dynamic SFI is configured and not received,
· The case with and without repetition: if a repetition conflicts with a semi-static DL/flexible symbol, the repetition is not transmitted. (there is some timeline defined.)




[bookmark: OLE_LINK30]Proposal 3: For collision handling of TBoMS, legacy collision handling rules for PUSCH repetition type A could be reused by replacing a repetition to a slot of the multiple slots for TB processing. 
FDRA for TBoMS 
[bookmark: OLE_LINK22]The main motivation for TBoMS is to improve the coverage capability for cell-edge UE by obtaining low code rate with less number of RBs in the frequency domain, which could boost the PSD for cell-edge UE for better coverage. When TBoMS is enabled, there is no need to occupy a lager frequency domain resources to achieve even lower code rate thanks to the increased time domain resources from multiple slots. Thus, the maximum number of PRB in the frequency domain can be limited. As a results, some bits of FDRA field in DCI can be saved. As how to define the maximum number of PRBs, it could be further studied, e.g., whether it is a fixed value or it depends on the number of slots for TBoMS. 
[bookmark: OLE_LINK31]Proposal 4: The maximum number of PRBs can be limited when TBoMS is enabled. 
·  FFS how to determine the maximum number of PRBs. 
Transmission occasion for TBoMS and RV determination
In RAN1#104bis-e, the concept of transmission occasion for TBoMS (TOT) is introduced for the purpose of discussion, where a TOT is constituted of time domain resources which may or may not span multiple slots. The details are FFS. As discussed in RAN1#104bis-e, the definition of TOT is too broad, and it causes overlaps among the four options agreed. Therefore, a further restriction on the definition of TOT is needed to make each option clear, which is important when down-selection is proceeded. 
The main motivation of defining TOT is to facilitate the discussion with considering repetition for TBoMS. A TOT can be regarded as the normal TBoMS without repetition of TBoMS. In one TOT, there are more than one slots otherwise it would fall back to legacy single slot PUSCH transmission. Note that, each slot within one TOT can still be regarded as repetition of each other (if necessary) as some companies think the only change to TBoMS compared to repetition type A is the TBS determination based on multiple slots. With this in mind, one TOT can contain non-consecutive physical slots for UL transmission for TBoMS for unpaired spectrum as agreed. For paired spectrum and SUL band, our view is only consecutive physical slots for UL transmission for TBoMS is sufficient. 
Based on above analysis, we propose the following definition of TOT.
[bookmark: OLE_LINK32]Proposal 5: A TOT can contain multiple non-consecutive physical slots for UL transmission for TBoMS for unpaired spectrum, and a TOT contains multiple consecutive physical slots for UL transmission for TBoMS for paired spectrum and SUL band.
With such definition, if repetition of TBoMS is not supported, only one TOT is needed for TBoMS, Then, the following two options are feasible for RV determination.
· [bookmark: OLE_LINK25]Option 1: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using a single RV. 
· Option 2: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
The mainly difference between Option 1 and Option 2 is whether a single RV or different RVs is used for the TOT. To compare the performance of two schemes, simulation results with assuming TOT including 8 slots in Uma and Rma scenario are provided in Figure 1 and Figure 2 respectively. In the evaluation, TDD configuration with ‘DDDSUDDSUU’ is assumed. For single RV case, RV#0 is mapped continuously to the 8 available UL slots. For different RVs, RV sequence [0, 2, 3, 1] is used for RV cycling among the 8 available UL slots. More detailed simulation assumptions are given in the Appendix.

Figure 1. Single RV vs RV cycling for TBoMS transmission with 8 slots in UMa scenario

Figure 2. Single RV vs RV cycling for TBoMS transmission with 8 slots in RMa scenario
[bookmark: OLE_LINK7]As can be observed in Figure 1, similar performance is achieved for single RV and RV cycling for TBoMS transmission with 8 slots in Uma VoIP scenario. In Uma eMBB scenario, where the TBS is relative large, TBoMS with RV cycling cannot be successfully decoded since the number of systematic bits of LDPC coding is too large to be fully mapped within one slot. Instead, using a single RV#0 for TBoMS can achieve good performance in Uma eMBB scenario. As can be observed in Figure 2, about 2.2dB gain can be achieved by using single RV than RV cycling for TBoMS transmission with 8 slots in Rma eMBB scenario.
Observation 1: Compared to use RV cycling for TBoMS without repetition, using a single RV can achieve similar or better performance under different scenarios. 
[bookmark: OLE_LINK23]Observation 2: For a given TBS, it is more likely that systematic bits of LDPC coding cannot be fully mapped within one slot in case of using RV cycling for TBoMS without repetition, which may cause decoding failure.
[bookmark: OLE_LINK26]Proposal 6: If repetition of TBoMS is not supported, Option 1 is supported, i.e., one TOT is determined for TBoMS and the TB is transmitted on the TOT using a single RV.
If repetition of TBoMS is supported, multiple TOTs determined for a TBoMS should be considered. In this case, each TOT can be regard as a repetition of TBoMS, and the following two options could be considered.
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· Option 4: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using different RVs. 
In Rel-15/16, the RV is cycled among different repetitions of PUSCH. Similar way can be reused for TBoMS repetition transmission. The RV can be the same, e.g., using all RV#0, or cycled with RV sequence [0, 2, 3, 1]. 
[bookmark: OLE_LINK33]Proposal 7: If repetition of TBoMS is supported, both Option 3 and Option 4 can be considered.   
[bookmark: OLE_LINK3]TBS determination 
· [bookmark: OLE_LINK6]NInfo determination for TBoMS
[bookmark: OLE_LINK8][bookmark: OLE_LINK5]In RAN1#104-e, the following approaches were agreed as a starting point to decide how NInfo for TBoMS is calculated:
· Approach 1: Based on all REs determined across the symbols or slots (FFS whether symbols or slots are used) over which the TBoMS transmission is allocated
· Approach 2: Based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated, scaled by K≥1.
· FFS: the definition of K
Note: L is the number of symbols determined using the SLIV of PUSCH indicated via TDRA

[bookmark: OLE_LINK34][bookmark: _GoBack]As discussed in section 2.1, type A based TDRA table is sufficient for TBoMS. In such case, the number of REs is the same for each slot within multiple slots of TBoMS, and the total number of REs is also the same for both approaches when the value of K is equal to the number of slots for TBoMS. However, the intention of approach 2 is to potentially accommodate TBoMS with type B based TDRA table and it requires more specification efforts to determine the value of K. Thus, approach 1 is more concrete and preferred by us.   
Proposal 8: Approach 1 is supported for determination of NInfo for TBoMS. 
· [bookmark: OLE_LINK15]NohPRB determination for TBoMS
[bookmark: OLE_LINK17][bookmark: OLE_LINK4][bookmark: OLE_LINK20][bookmark: OLE_LINK14]In Rel-15/16, NohPRB  is the overhead configured by higher layer parameter xOverhead in PDSCH-ServingCellConfig. If the xOverhead in PDSCH-ServingCellconfig is not configured (a value from 6, 12, or 18), the NohPRB is set to 0. In RAN1#104-e, the following two options were agreed for further consideration to calculate NohPRB for TBoMS:
· [bookmark: OLE_LINK10][bookmark: OLE_LINK13]Option 1: NohPRB is assumed to be the same for all the slots over which the TBoMS transmission is allocated and can be configured by xOverhead as in Rel-15/16.
· Option 2: NohPRB is calculated depending on both xOverhead and the number of symbols or slots (FFS whether symbol or slot are used) over which the TBoMS transmission is allocated.
· FFS: if either the number of symbols or the number of slots is used. 
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12]FFS: if xOverhead is separately configured from the one in Rel-15/16.
As discussed in [2], Option 1 can be interpreted as using the legacy configured xOverhead which applies to all slots for TBoMS slots. In this sense, it can also be included in Option 2. However, the intention of Option 2 is to potentially accommodate TBoMS with type B based TDRA table. As discussed in section 2.1, type A based TDRA table is sufficient, and therefore Option 1 is more concrete and preferred by us. 
[bookmark: OLE_LINK35]Proposal 9: NohPRB is assumed to be the same for all the slots over which the TBoMS transmission is allocated and can be configured by xOverhead as in Rel-15/16.

· [bookmark: OLE_LINK16]TBS limitation for TBoMS
[bookmark: OLE_LINK46]For TBoMS, TBS is determined based on multiple slots and transmitted over multiple slots. It has been agreed that the maximum supported TBS for TBoMS should not exceed legacy maximum supported TBS in Rel -15/6 for the same number of layers. A following-up question is how to limit the maximum TBS considering the number of REs could be used is K times of the legacy. 
One simple way is to directly limit the maximum number of PRBs as discussed in section 2.2. However, it would need some cautious discussion to determine a specific maximum value. Another approach is to limit the maximum TBS by the conditions of date rate limitations DataRate and DataRateCC. 
[bookmark: OLE_LINK36]Proposal 10: The maximum TBS can be limited by the conditions of date rate limitations DataRate and DataRateCC.
UCI multiplexing on PUSCH for TB processing
[bookmark: OLE_LINK59][bookmark: OLE_LINK55]When TBoMS is enabled, and UE also transmits UCI information during the one or more slots, which overlaps with the PUSCH transmission, the UCI multiplexing rules should be studied. 
In Rel-15/16, when a UE would multiplex UCI on PUSCH, the first symbol of the earliest PUCCH or PUSCH among a group of overlapping PUCCHs and PUSCHs in the slot should satisfy some timeline conditions. In case of PUSCH repetition, UCI multiplexing is performed per repetition basis. In case of PUSCH overlapping with PUCCH repetition, the overlapping PUSCH should be dropped. Similar for TBoMS, at least the following aspects need to be further discussed.
· Whether the timeline condition for UCI multiplexing on PUSCH is based on the first slot or the overlapped slot(s) for TBoMS PUSCH
· Whether or not the UCI should be multiplexed only on the overlapping slots for TBoMS PUSCH. 
· How to determine the number of resources for UCI multiplexing on TBoMS PUSCH.
[bookmark: OLE_LINK19][bookmark: OLE_LINK79][bookmark: OLE_LINK78][bookmark: OLE_LINK37]Proposal 11: Further discuss UCI multiplexing rules for TBoMS. 
Power control determination
In Rel-15/16, the PUSCH transmission power for a PUSCH transmission occasion depends on the total number of REs for the PUSCH with excluding DMRS and PTRS REs . 
When TBoMS is enabled, the TBS is determination based on multiple slots for TB processing. Similarly, the PUSCH transmission power determination should also be based on the total number of REs within multiple slots for TB processing excluding the overhead of reference signals. 
[bookmark: OLE_LINK38]Proposal 12: For TBoMS, the transmission power determination should be based on the total number of REs within multiple slots for TB processing with excluding the overhead of reference signals. 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: For time domain resource determination of TBoMS, PUSCH repetition type A like TDRA should be supported. 
·  No optimization specific for the use of special slot in TDD is pursued. 
Proposal 2: For TBoMS, the number of slots is jointly coded with the TDRA table.
Proposal 3: For collision handling of TBoMS, legacy collision handling rules for PUSCH repetition type A could be reused by replacing a repetition to a slot of the multiple slots for TB processing. 
Proposal 4: The maximum number of PRBs can be limited when TBoMS is enabled. 
·  FFS how to determine the maximum number of PRBs. 
Proposal 5: A TOT can contain multiple non-consecutive physical slots for UL transmission for TBoMS for unpaired spectrum, and a TOT contains multiple consecutive physical slots for UL transmission for TBoMS for paired spectrum and SUL band.
Observation 1: Compared to use RV cycling for TBoMS without repetition, using a single RV can achieve similar or better performance under different scenarios. 
Observation 2: For a given TBS, it is more likely that systematic bits of LDPC coding cannot be fully mapped within one slot in case of using RV cycling for TBoMS without repetition, which may cause decoding failure.
Proposal 6: If repetition of TBoMS is not supported, Option 1 is supported, i.e., one TOT is determined for TBoMS and the TB is transmitted on the TOT using a single RV.
Proposal 7: If repetition of TBoMS is supported, both Option 3 and Option 4 can be considered.   
Proposal 8: Approach 1 is supported for determination of NInfo for TBoMS. 
Proposal 9: NohPRB is assumed to be the same for all the slots over which the TBoMS transmission is allocated and can be configured by xOverhead as in Rel-15/16.
Proposal 10: The maximum TBS can be limited by the conditions of date rate limitations DataRate and DataRateCC.
Proposal 11: Further discuss UCI multiplexing rules for TBoMS. 
Proposal 12: For TBoMS, the transmission power determination should be based on the total number of REs within multiple slots for TB processing with excluding the overhead of reference signals. 
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Appendix
Table 1 Link level simulation assumption for TBoMS
	Parameter
	Value

	Carrier frequency
	4GHz

	Frame structure
	DDDSUDDSUU

	Channel model
	TDL-C (delay spread: 300ns)

	UE speed
	3 km/h 

	BS antenna configuration
	4 Rx 

	UE antenna configuration
	1 Tx

	System bandwidth
	100 MHz

	Sub-carrier spacing
	30kHz 

	Occupied RB
	4/30

	MCS
	0 for VOIP,  2 for RMa eMBB,  4 for UMa eMBB

	Waveform 
	DFT-s-OFDM

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

	DMRS overhead 
	1 DMRS symbols

	Number of repetitions
	8 

	Frequency hopping 
	w/o

	Channel estimation
	Practical

	Receiver type
	MMSE



Single RV vs RV cycling within 8 slots in UMa scenario
Uma_4GHz_eMBB_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	Uma_4GHz_eMBB_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	0.9984	0.97358	0.90633	0.80464	0.67894	0.54043	0.41073	0.29704	0.20817	0.13451	0.09528	0.06165	Uma_4GHz_VoIP_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.9992	0.97918	0.91033	0.81825	0.71417	0.59087	0.47478	0.36349	0.26821	0.18655	0.14572	0.10809	0.07846	0.05204	0.03283	Uma_4GHz_VoIP_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	0.97358	0.89191	0.80224	0.69416	0.57086	0.46037	0.34428	0.26021	0.18255	0.13451	0.10088	0.07526	0.05044	0.03283	Rma_4GHz_eMBB_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	0.98959	0.94716	0.86709	0.77262	0.66453	0.54123	0.42594	0.32826	0.23779	0.17374	0.13211	0.09768	Rma_4GHz_eMBB_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	0.98719	0.92954	0.83026	0.73419	0.61489	0.4964	0.38431	0.28903	0.19936	0.15212	0.11369	0.08407	0.05685	Rma_4GHz_eMBB_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.98519	0.92474	0.83106	0.73579	0.61649	0.5024	0.39191	0.29183	0.20416	0.15572	0.11129	0.08367	0.05845	Uma_4GHz_eMBB_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	0.9992	0.97278	0.91073	0.80024	0.67494	0.54283	0.41153	0.29303	0.20136	0.13571	0.09367	0.06285	Uma_4GHz_VoIP_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.88271	0.78383	0.67214	0.55364	0.44195	0.33427	0.2482	0.17414	0.13251	0.09928	0.06966	0.04884	0.03243	



Single RV vs RV cycling within 8 slots in RMa scenario
Rma_4GHz_eMBB_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	0.98959	0.94716	0.86709	0.77262	0.66453	0.54123	0.42594	0.32826	0.23779	0.17374	0.13211	0.09768	Rma_4GHz_eMBB_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	0.98719	0.92954	0.83026	0.73419	0.61489	0.4964	0.38431	0.28903	0.19936	0.15212	0.11369	0.08407	0.05685	Rma_4GHz_eMBB_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.98519	0.92474	0.83106	0.73579	0.61649	0.5024	0.39191	0.29183	0.20416	0.15572	0.11129	0.08367	0.05845	Uma_4GHz_eMBB_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	Uma_4GHz_eMBB_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	1	1	0.9984	0.97358	0.90633	0.80464	0.67894	0.54043	0.41073	0.29704	0.20817	0.13451	0.09528	0.06165	Uma_4GHz_eMBB_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	0.9992	0.97278	0.91073	0.80024	0.67494	0.54283	0.41153	0.29303	0.20136	0.13571	0.09367	0.06285	Uma_4GHz_VoIP_O2I_RV cycling	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.9992	0.97918	0.91033	0.81825	0.71417	0.59087	0.47478	0.36349	0.26821	0.18655	0.14572	0.10809	0.07846	0.05204	0.03283	Uma_4GHz_VoIP_O2I_RV0	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1	0.97358	0.89191	0.80224	0.69416	0.57086	0.46037	0.34428	0.26021	0.18255	0.13451	0.10088	0.07526	0.05044	0.03283	Uma_4GHz_VoIP_O2I_RV_ZTE	-15	-13.5	-12	-10.5	-9	-7.5	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.88271	0.78383	0.67214	0.55364	0.44195	0.33427	0.2482	0.17414	0.13251	0.09928	0.06966	0.04884	0.03243	
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