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Introduction
The following agreements were made on PRACH Format in RAN1#93 [1]:

	Agreements:
For the previous working assumption “For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is at least N symbols after DL part and/or the last symbol of an SSB”, N = 2 for Msg1 SCS = 120kHz

Agreements:
Confirm the current WA on starting OFDM symbol number for all formats using short sequences in FR1 and unpaired spectrum

Agreements:
For PRACH configuration table for FR2, for the configuration indices 
8
22
37
47
75
104
123
152
163
181
191
slot numbers 7 & 15 are supported.

Agreements:
Confirm the following working assumption with updates
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2For the Semi-static UL/DL configuration in RMSI, PRACH occasions in the UL part are always valid, and only a PRACH occasions within the UL part and X part is are valid as long as it does not precede or collide with an SSB in the RACH slot and it is at least N symbols after the DL part and/or the last symbol of an SSB. 
N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
N = 2 for Msg1 SCS = 15kHz
N = 2 for Msg1 CS = 30kHz
N = 2 for Msg1 SCS = 60kHz 
N = 2 or 3 for Msg1 SCS = 120kHz
Note for format B4, N = 0 irrespectively of Msg1 SCS
UE is not expected to receive DL signals during any valid RACH occasion and N symbols before valid RO occasions
The SSB to RO association pattern period shall repeat at most every 160 ms
If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
Agreements:
To adopt to the following TPs:
38.213 Section 8.1
<Unchanged parts>
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol a PRACH occasion is valid if 
It is within the UL symbols or,
It does not precede or collide with an SS/PBCH block in the RACH slot, and it is at least  symbols after the last downlink symbol right before the PRACH occasion and the last symbol of an SS/PBCH block right before the PRACH occasion, 
where  is provided in Table 8.1-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  
<Unchanged parts>
-----------Text Proposal--------
38.213 Section 11.1
<Unchanged parts>
For a the set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, occupied by valid PRACH occasions as described in Subclause 8.1 and symbols before valid PRACH occasions where  is provided in Table 8.1-2 and for preamble format B4 [4, TS 38.211], , the UE does not receive PDSCH or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect theis set of symbols of the slot to be indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 
<Unchanged parts>

Agreements:
-------------- Text proposal for 38.211, section 6.3.3.2 ---------------------------
<omitted >
For the purpose of slot numbering in the tables, the following subcarrier spacing shall be assumed:
-	 for PRACH preamble formats 0 – 3
-	 for PRACH preamble formats A1, A2, A3, B1, B2, B3, B4, C0, C2 where  is the configured PRACH subcarrier spacing.
- 15kHz for FR1
- 60kHz for FR2
For paired spectrum and within the same frequency range, and L = 4,
the UE may for handover purpose assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell is less than , if the any of the following conditions of the PRACH configurations are met:
for PRACH configurations in which  is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3
for PRACH configurations in which  is equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3 and the association period in Table 8.1-1 of [38.213] is not equal to 1




The following agreements were made on PRACH Procedure in RAN1#93 [1]:

	Agreements:
Confirm the following working assumption.
For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
N2+BWPSwitching+ Delay, 
If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
N2 is dependent on the SCS of Msg1
Working assumption: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.
Delay includes at least MAC layer delay in initializing PRACH
Delay = 250 us for FR2, Delay = 500 us for FR1
Agreements:
Update previous agreements as follows:
PDCCH order for RACH procedure includes the following fields:
Random Access Preamble index – 6 bits. Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
For CFRA only:
FFS BWP index. Indicating which BWP to transmit the Random access preamble on  (no BWP index is necessary in Rel-15)
SUL indicator – 1 bit. Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
SSB index - 6 bits are used to indicate an SSB index, which, in turn, identifies a group of RACH occasions
PRACH occasion Mask index – 3 4 bits are used to indicate the relative RACH occasion PRACH Mask index that corresponds to the RO(s) in the set of RACH occasions identified by the indicated SSB index the indicated SSB index identified group of RACH occasions
RAN1 supports RAN2’s agreements regarding the PRACH table as in R1-1805803.
The set of RACH occasions identified by the indicated SSB index within one association period are ordered in the following way:
In the order of increasing frequency multiplexed RACH occasions and then
In the order of increasing time multiplexed RACH occasions within a RACH slot and then
In the order of increasing RACH slot indices

Agreements:
Confirm the following working assumption with updates in red:
Error! Reference source not found.
Error! Reference source not found.
N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1 and is determined by the reference SCS
N2 also refers to the value determined in control session with UE capability #1 and is determined by the reference SCS 
The reference SCS for N1 & N2 is the minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG, and their corresponding configured downlink carriers/BWPs.
L2 refers to the MAC processing latency and is equal to 0.5 msec.
TA_max is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the UL SCS  minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG and initial active UL BWP
Note: Spec captures the value k offset for different SCS
UE is not expected that UL transmissions in the same slot shall apply different TA values
If this happens, it is up to UE’s implementation.
Slot m and slot_duration are defined based on the minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG.

Agreements:
To adopt the following TP for section 7.3 of 38.213 (with changes in red).
If the PRACH transmission from the UE is not in response to a detection of a PDCCH order by the UE, referenceSignalPower is provided by ss-PBCH-BlockPower. 
If the PRACH transmission from the UE is in response to a detection of a PDCCH order by the UE which triggers non-contention based random access procedure, referenceSignalPower is provided by ss-PBCH-BlockPower or, when the UE is configured resources for a periodic CSI-RS reception, is obtained by higher layer parameter  ss-PBCH-BlockPower and powerControlOffsetSS; where powerControlOffsetSS  that provides an offset of CSI-RS transmission power relative to SS/PBCH block transmission power [6, TS 38.214], depending on the DL RS that the DMRS of the PDCCH order is quasi-collocated with as described in Subclause 10.1. The UE is provided by higher layer parameters CFRA-SSB-Resource and CFRA-CSIRS-Resource an association between PRACH preamble indexes and corresponding indexes for SS/PBCH blocks and periodic CSI-RS resource configurations.
If the PRACH transmission from the UE is in response to a detection of a PDCCH order by the UE which triggers contention based random access procedure, referenceSignalPower is provided by ss-PBCH-BlockPower.
Agreements:
To adopt the following TP to section 8.2 of 38.213:
A UE When receivinges the PDCCH with DCI format 1_0 with the CRC scrambled by the corresponding RA-RNTI and the corresponding PDSCH that includes the DL-SCH transport block, the UE may assume with the same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a detected SS/PBCH block or a received CSI-RS the SS/PBCH block or the CSI-RS resource the UE used for RACH association and transmission. If the UE attempts to detect the PDCCH with the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order which triggers non-contention based random access procedure, the UE may assumes that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.

Agreements:
To adopt the following to section 5.1 of 38.214:
When receiving PDSCH for Random Access Response (RAR) the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE selected used for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable. When receiving a RAR triggered by a PDCCH order which triggers non-contention based random access procedure, the UE may assume that the DM-RS port of the received PDCCH order and the PDSCH of the corresponding RAR are quasi co-located with the same SS/PBCH block or CSI-RS with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
Agreements:
Kindly request RAN2 to adopt the following TP for 38.331 and send an LS to RAN2 – R1-1807707, which is approved and final LS in R1-1807764
-- ASN1START
-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 				SEQUENCE {
	rach-ConfigGeneric			RACH-ConfigGeneric,
	totalNumberOfRA-Preambles			INTEGER (1..63)																		OPTIONAL,	-- Need S
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}																														OPTIONAL,	-- Need M

	groupBconfigured 					SEQUENCE {
		ra-Msg3SizeGroupA					ENUMERATED { b56, b144, b208, b256, b282, b480, b640, 
														 b800, b1000, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
		messagePowerOffsetGroupB			ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
		numberOfRA-PreamblesGroupA			INTEGER (1..64)



ssb-perRACH-OccasionAndnumberOfRA-PreamblesGroupAPerSSBPerRACH-Occasion	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}		
	}																														OPTIONAL,	-- Need R
	ra-ContentionResolutionTimer			ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
	rsrp-ThresholdSSB						RSRP-Range																		OPTIONAL,	-- Need R
	rsrp-ThresholdSSB-SUL					RSRP-Range																		OPTIONAL,	-- Need RCond SUL
	prach-RootSequenceIndex					CHOICE {
		l839									INTEGER (0..837),
		l139									INTEGER (0..137)
	},
	msg1-SubcarrierSpacing					SubcarrierSpacing,
	restrictedSetConfig						ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
	msg3-transformPrecoding					ENUMERATED {enabled}															OPTIONAL,	-- Need R
	...
}


Conclusion:
From RAN1 perspective, both 56 bits and 72 bits msg 3 payload sizes can be supported in NR. Up to RAN2 to decide whether or not it’s necessary to support both sizes.


R1-1807832
Agreements:
For CSI-RS based Msg1 transmission, from RAN1 perspective, 0dB power offset of CSI-RS resource RE to SS RE is assumed by the UE without any explicit RRC configuration
Up to RAN2 to discuss whether or not a new RRC configuration parameter is necessary

Agreements:
From a UE’s perspective, if a Msg2/3/4 search space overlaps in time with UL part and/or valid RACH occasions, the search space in that particular slot is invalid for the UE

Working assumption:
In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH and or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, only if they are it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, or Type3-PDCCH common search space.





In this contribution, we discuss some remaining issues left for physical random access channel and procedure. 
Discussion
TP for the Msg3 PUSCH transmission 
In 38.213 the following is written [2] 

	[bookmark: _Toc517265051]8.4	PDSCH with UE contention resolution identity
In response to an Msg3 PUSCH transmission when a UE has not been provided with a C-RNTI, the UE attempts to detect a DCI format 1_0  with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. In response to the PDSCH reception with the UE contention resolution identity, the UE transmits HARQ-ACK information in a PUCCH. The PUCCH transmission is within a same initial active UL BWP as the Msg3 PUSCH transmission. A minimum time between the last symbol of the PDSCH reception and the first symbol of the corresponding HARQ-ACK information transmission is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured.





“The PUCCH transmission is within a same initial active UL BWP as the Msg3 PUSCH transmission” is true only when a PRACH procedure starts within the initial active UL BWP. In general, a PRACH procedure for a UE in connected mode UE may start in any active UL BWP with configured PRACH resource, which may not be the same as the initial UL BWP. 

Proposal 1: Adopt the following TP for TS 38.213

	8.4	PDSCH with UE contention resolution identity
In response to an Msg3 PUSCH transmission when a UE has not been provided with a C-RNTI, the UE attempts to detect a DCI format 1_0  with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. In response to the PDSCH reception with the UE contention resolution identity, the UE transmits HARQ-ACK information in a PUCCH. The PUCCH transmission is within a same initial active UL BWP as the Msg3 PUSCH transmission. A minimum time between the last symbol of the PDSCH reception and the first symbol of the corresponding HARQ-ACK information transmission is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured.




TP for the Msg1 reception 
The following WA was made in RAN1#93[1], 
	Working assumption:
In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH and or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, only if they are it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, or Type3-PDCCH common search space.



The above WA was captured in TS 38.213 as follows [2]:

“For single cell operation or for operation with carrier aggregation in a same frequency band, a UE is not expected to monitor a PDCCH for Type0/0A/2/3-PDCCH common search space if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH for Type0/0A/2/3-PDCCH common search space.” 

The above description in TS 38.213 actually does not capture the WA correctly as explained in the following: 
1) The WA was made specifically for the case on when there is overlapping of the reception of RAR and reception of other messages, such as RMSI/OSI/Paging. In the description in TS 38.213, this key point was actually missed; 
2) In the description in TS 38.213, the QCL-Type D of the SS/PBCH block or the CSI-RS of PRACH association becomes the condition for the reception of RMSI/OSI/Paging. However, the reception of the RMSI/OSI/Paging is irrelevant to the PRACH association;
3) The description in TS 38.213 may be incorrectly interpreted as that when UE receives RMSI/OSI/Paging, the QCL assumption is not actually limited only to QCL-TypeD. But, when UE receives RMSI/OSI/Paging, the QCL assumption should include all QCL properties, as already correctly captured in TS 38.214: “When receiving PDSCH scheduled with SI-RNTI or P-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.” 
4) The CSI-RS that UE selects for RACH association for Msg1 transmission should have no impact on the reception of the RMSI/OSI/Paging unless for the specific case when there is an overlapping with the RAR.
Thus, we propose the following correction in the TS 38.213 to match the WA agreed in the last meeting.

Proposal 2: Adopt the following TP for TS 38.213

======== Text Proposal  (TS 38.213) ========== 
 
	For single cell operation or for operation with carrier aggregation in a same frequency band, a UE is not expected to monitor a PDCCH for Type0/0A/2/3-PDCCH common search space, if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH for Type0/0A/2/3-PDCCH common search space and if the reception of the PDCCH or PDSCH scrambled by the RNTIs associated for Type0/0A/2/3-PDCCH common search space overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.




Conclusion
In this contribution, we discussed some of the remaining issues for the physical random access channel and procedure. Based on the discussion, the following proposals were made.

Proposal 1: Adopt the following TP for TS 38.213

	8.4	PDSCH with UE contention resolution identity
In response to an Msg3 PUSCH transmission when a UE has not been provided with a C-RNTI, the UE attempts to detect a DCI format 1_0  with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. In response to the PDSCH reception with the UE contention resolution identity, the UE transmits HARQ-ACK information in a PUCCH. The PUCCH transmission is within a same initial active UL BWP as the Msg3 PUSCH transmission. A minimum time between the last symbol of the PDSCH reception and the first symbol of the corresponding HARQ-ACK information transmission is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured.





Proposal 2: Adopt the following TP for TS 38.213

======== Text Proposal  (TS 38.213) ========== 
 
	For single cell operation or for operation with carrier aggregation in a same frequency band, a UE is not expected to monitor a PDCCH for Type0/0A/2/3-PDCCH common search space, if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH for Type0/0A/2/3-PDCCH common search space and if the reception of the PDCCH or PDSCH scrambled by the RNTIs associated for Type0/0A/2/3-PDCCH common search space overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
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