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1	Introduction
The PRACH procedure used in the NR5GC processing delay TC 8.1.5.8.1 needs to be documented in TS 38.523-3.

2	Proposed new clause in 38.523-3
7.3.7.3		Procedure delays with RACH procedure 
The following SS and UE configurations apply:
· SS is configured with RACH procedure with contention-based with C-RNTI based contention resolution. 
· By default in TS 38.508-1[5] DRX is not configured.
· In TTCN, this procedure delays with RACH is implemented in parallel to the PUCCH synchronized state procedure, as defined in clause 7.3.7.2, as some UEs may use SR/PUCCH. Therefore, SS is configured to retransmit any DL MAC PDU max 4 times. 

· No HARQ retransmission of RRCReestablishment is taken into account in the delay calculation in the procedure with RACH.
· HARQ retransmissions in UL cannot be compensated, any HARQ error in UL shall result in an inconclusive verdict for the test case (otherwise a UE may get fail due to a HARQ error).
· SS is configured to report  UL HARQ ACK/NACK received from UE to TTCN.
NOTE:	Due to L2 signalling (e.g. RLC STATUS PDUs) it is necessary to limit the reporting of UL HARQ ACK/NACK to the time between sending of the DL RRC message and receiving the HARQ ACK.
· By default, the timeAlignmentTimer is set to infinity and TTCN configures the SS to not send any Timing Advance Command MAC CE during the test case body (since this may result in additional UL HARQ ACK/NACK)
· SS is configured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
· SS is configured to report RACH preamble
The following timing applies:
· Let Nsf be the maximum allowed RRC procedure delay value (in ms) as specified in the test case prose. Nsf is the maximum time allowed for UE from the end of reception of the DL message on the UE physical layer up to when the UE shall be ready for the reception of UL grant for the transmission of the response message.
· Let Nslot = (Nsf * ) + 1
· TTCN schedules at time T1 the transmission of the DL message to the UE as specified in the prose.
· T2 is the time HARQ ACK is received. 
· TTCN schedules UL grants from T3: T3 = T1 + Nslot + ∆1 (as per clause 7.3.7.2)
· The UL RACH preamble is received at T5
· T6 is the last occasion for SS to transmit RAR in message 2
· The UL data is received by SS at T4
· The RRC procedure delay requirements are fulfilled when:  T4 - T1 <= Nslot + ∆TDelaymax
· ∆TDelaymax is expressed in slots. T4 and T1 timing are expressed in SFN/subframe/slots.
· For FDD SCS=15kHz
· ∆TDelaymax  = 13 
· For FDD SCS=30kHz
· ∆TDelaymax  = 30 
· For FR1 TDD SCS=15kHz
· ∆TDelaymax  = 7 
· For FR1 TDD SCS=30kHz
· ∆TDelaymax  = 17
· For FR2 TDD SCS=120kHz
· ∆TDelaymax  = 32 

Figure 7.3.7.3-1 shows the RRC procedure delay check sequence that will be applied when the DL Message is retransmitted once when UE is in PUCCH synchronized state and can respond to UL grants.
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Figure 7.3.7.3-1: Delays with RACH procedure



3	Examples with RACH procedure
3.1	Example for FR1 TDD, SCS=15kHz
· K1=3 (as per TC prose)
· K2=4 (as per TS 38.508-1 entry 2 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· K2_CSS=4 (as per TS 38.508-1 entry 1 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· prach-ConfigurationIndex=160 ( as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric). According to TS 38.211 Table 6.3.3.2-3: Random Access occasions are in SFN mod 1=0 subframe 9) 
· ra-ResponseWindow=sl10 (as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric)
· RRC latency = Nfs=10ms =10 slots
· The SS transmits an RRCReestablishment message on slot #1 in the radio frame (as per prose)
· T_DLmax=7 slots
· T4 – T1 <= RRC_LatencyDelay + ∆TDelaymax
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3.2	Example for FR1 TDD, SCS=30Hz 
K1=7 (as per TC prose)
K2=9 (as per TS 38.508-1 entry 2 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
K2_CSS=4 (as per TS 38.508-1 entry 1 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
prach-ConfigurationIndex = 160 ( as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric). According to TS 38.211 Table 6.3.3.2-3: Random Access occasions are in SFN mod 1=0 subframe 9) 
ra-ResponseWindow = sl20 (as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric)
RRC latency =10ms = 20 slots
The SS transmits an RRCReestablishment message on slot #1 in the radio frame (as per prose)
T_DLmax = 17 slots
T4 – T1 <= RRC_LatencyDelay + ∆TDelaymax
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3.3	Example for FR1 FDD, SCS=15kHz
· K1= 3 (as per TC prose)
· K2=4 (as per TS 38.508-1 entry 2 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· K2_CSS=4 (as per TS 38.508-1 entry 1 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· prach-ConfigurationIndex = 160 ( as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric). According to TS 38.211 Table 6.3.3.2-2: Random Access occasions are in SFN mod 1=0 subframe 1) 
· ra-ResponseWindow = sl10 (as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric)
· RRC latency =10ms = 10 slots
· The SS transmits an RRCReestablishment message on slot #1 in the radio frame (as per prose)
· T_DLmax =  13 slots
· ra-ResponseWindowdefined as ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
· if we change ra-ResponseWindow to sl4 or sl8 then the delay can be reduced
· T4 – T1 <= RRC_LatencyDelay + ∆TDelaymax
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3.4	Example for FR1 FDD, SCS=30kHz
· K1=7 (as per TC prose)
· K2=9 (as per TS 38.508-1 entry 2 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· K2_CSS=4 (as per TS 38.508-1 entry 1 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· prach-ConfigurationIndex = 160 ( as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric). According to TS 38.211 Table 6.3.3.2-2: Random Access occasions are in SFN mod 1=0 subframe 1) 
· ra-ResponseWindow = sl20 (as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric)
· RRC latency =10ms = 20 slots
· The SS transmits an RRCReestablishment message on slot #1 in the radio frame (as per prose)
· T_DLmax =  30 slots
· ra-ResponseWindow    ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
· if we change ra-ResponseWindow to sl4 or sl8 then the delay can be reduced
· T4 – T1 <= RRC_LatencyDelay + ∆TDelaymax
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3.5	Example for FR2 TDD, SCS=120Hz 
· K1 = 3 (as per TC prose)
· K2 = 9 (as per TS 38.508-1 entry 2 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· K2_CSS=4 (as per TS 38.508-1 entry 1 in Table 4.6.3-122: PUSCH-TimeDomainResourceAllocationList)
· prach-ConfigurationIndex = 159 ( as per TC prose). According to TS 38.211 Table 6.3.3.2-4: Random Access occasions are in SFN mod 1=0 subframes 9,19,29,39) 
· ra-ResponseWindow = sl20 (as per TS 38.508-1 Table 4.6.3-130: RACH-ConfigGeneric)
· RRC latency =10ms = 80 slots
· The SS transmits an RRCReestablishment message on slot #21 in the radio frame (as per prose)

· T_DL max =  32 slots
· T4 – T1 <= RRC_LatencyDelay + ∆TDelaymax
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