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Introduction
The following agreements were made on NR PRACH format and procedure in RAN1#94 [1]:

	
Agreements:
· To adopt the followingTP in 38.211:
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
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Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum. 
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Agreements:
· To adopt the following TP of 5.3.2 of 38.211:
===== start of TP =====




===== end of TP =====

Agreements:
· To adopt the following TP to section 8.1 of 38.213:
===== start of TP =====
For paired spectrum all PRACH occasions are valid.
For unpaired spectrum, if a UE is not provided higher layer parameter tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least[image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2.
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, a PRACH occasion in a PRACH slot is valid if 
===== end of TP =====


Agreements:
· To adopt the following TP to 38.213, Section 8.1:
===== start of TP =====
A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block per valid PRACH occasion by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive valid PRACH occasions. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per valid PRACH occasion start from preamble index n.64/N n totalNumberOfRA-Preambles/N, where totalNumberOfRA-Preambles is an integer multiple of N. SS/PBCH block indexes are mapped to valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
===== end of TP =====
Agreements:
· To adopt the following TP to 38.213, Section 10.1:
===== start of TP =====
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.
===== end of TP =====

Agreements:
· Adopt the following TP to Section 8.2 of 38.213 (change shown in red color)
===== start of TP =====
If a UE detects a DCI format 1_0 with the CRC scrambled by the corresponding RA-RNTI and receives the corresponding PDSCH that includes the DL-SCH transport block, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association as described in Subclause 8.1, regardless of whether or not the higher layer parameter TCI-StatesPDCCH is provided for the CORESET where the PDCCH is received. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers non-contention based random access procedure, the UE may assume that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.
===== end of TP =====

Agreement:
· The 1st valid RACH occasion in one association period is used as the starting RACH occasion for ordering in PDCCH order case.

Agreements:
The indexing group of PRACH Mask index should be consecutive PRACH occasions per SSB, i.e., SS/PBCH blocks to PRACH occasions mapping cycle per SSB.
· The indexing of PRACH Mask index should be reset after consecutive PRACH occasions per SSB, i.e., SS/PBCH blocks to PRACH occasions mapping cycle per SSB.
· UE selects the next available PRACH occasion after UE can prepare Msg1 transmission.

Agreements:
· Repetition across multiple slots is not supported for message 3.
· To adopt the following TP to 8.3 of 38.213:
===== start of TP =====
A UE transmits an UL-SCH in an Msg3 PUSCH scheduled by a RAR grant in a corresponding RAR message using redundancy version number 0. Retransmissions, if any, of the UL-SCH in an Msg3 PUSCH are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321].

When the UE is configured with aggregationFactorUL, aggregationFactorUL=1 is assumed for Msg3 PUSCH transmission, regardless of which value of aggregationFactorUL is configured for PUSCH for the active BWP.
===== end of TP =====

Agreements:
· To adopt the following TP to section 8, 38.213:
===== start of TP =====
In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with a CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least one at least [image: ] symbols, where the symbol duration is based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, after the last symbol of the RACH occasion corresponding to the preamble sequence  PRACH transmission, where  is defined in [10, TS 38.133] and [image: ] is the subcarrier spacing configuration for Type1-PDCCH common search space. The length of the window in number of slots, based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter ra-ResponseWindow. 
===== end of TP =====





In this contribution, we discuss some remaining issues for physical random access channel and procedure. 
Discussion
The time differences between radio frames
One of the remaining issues is about the absolute value of the time difference between radio frames of the same SFN between the current cell and the target cell for supporting the handover.  In RAN1#93bis, the following decision was made: 

Decision:  Companies are encouraged to check section 3.1 of R1-1809919 – aim to conclude in RAN1#94bis

In Section 3.1 of R1-1809919, the following Text Proposal was included:

	+++++++++++++++++ DRAFT text proposal for 38.211, section 6.3.3.2  +++++++++++++++++ 
For handover purposes, the UE may assume the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell is less than Ntime_diff in Table 6.3.3.2-x, if any of the following conditions are fulfilled: 
- the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 𝑥 ≠ 1
- the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 𝑥 = 1 and the association pattern period in Table 8.1-1 of [38.213] is not equal to 1

Table 6.3.3.2-x. Ntime_diff of the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell
	
	Frequency range for target cell

	
	Paired spectrum with L=4
	Unpaired spectrum with L=4
	Unpaired spectrum with L=8
	Unpaired spectrum with L=64

	Frequency range 
for the current cell
	Paired spectrum with L=4
	153600𝑇s
	153600𝑇s
	153600𝑇s
	153600𝑇s

	
	Unpaired spectrum with L=4
	153600𝑇s
	76800𝑇s
for different frequency layer
	76800𝑇s
	76800𝑇s

	
	Unpaired spectrum with L=8
	153600𝑇s
	76800𝑇s
	76800𝑇s
for different frequency layer
	76800𝑇s

	
	Unpaired spectrum with L=64
	153600𝑇s
	76800𝑇s
	76800𝑇s
	76800𝑇s
for different frequency layer



+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++




The main purpose for defining the requirement for the absolute time difference  between the source and the target cells of the same SFN is to reducing the potential handover delay for decoding the PBCH of the target cell before the handover takes place. The UE needs to know the SSB index, the half-frame index, and SFN of the measured downlink reference signals before the handover because UE needs to determine where the PRACH resources are located in the target cell. Thus, the UE needs to have the information on the frame boundary and SFN of the target cell. But, the handover command does not provide the SFN information of the target cell. 

When L=4 for the carrier of the target cell, both the SSB index and the half-frame index can be obtained from PBCH DM-RS of the detected SSB. If the absolute timing difference between the source and the target cell is within half-frame, then the UE should be able to derive the frame boundary and the SFN without decoding the PBCH regardless the target cell is TDD or FDD.

When L=8 for the target cell, the SSB index can be obtained from PBCH DM-RS of the SSB, but both the half-frame indicator and SFN are unknown. If the absolute timing difference between the source and the target cell is within 0.25 frame, then the UE should be able to derive the half-frame indicator, the frame boundary and the SFN without decoding the PBCH regardless the target cell is TDD or FDD.

When L=64, the 3 LSBs of SSB index is carried by PBCH DM-RS of the SSB, but the 3 MSBs of SSB index, half-frame indicator and SFN are all carried within PBCH. Thus, unless the timing difference between the source and the target cell is within the half of the timing resolution of the 3MSBs of the SSB index, the UE will need to decode PBCH in order to obtain the frame boundary and the SFN of the target cell.

From above discussion, we come with the following observations:

Observation 1: When L=4 for the target cell, the absolute timing difference between the source and the target cell is within half-frame, the UE should be able to derive the frame boundary and the SFN of the target cell from the PBCH DM-RS;

Observation 2: When L=8 for the target cell, the absolute timing difference between the source and the target cell is within 0.25 frame, the UE should be able to derive the frame boundary and the SFN of the target cell from the PBCH DM-RS;

Observation 3: When L=64 for the target cell, unless the absolute timing difference between the source and the target cell is smaller than half of the timing resolution represented by the 3 MSBs of the SSB index, the UE will need to decode PBCH in order to obtain the frame boundary and the SFN of the target cell;

Observation 4: Observations 1, 2 and 3 are all true regardless whether the target cell is FDD or TDD, and regardless whether the source cell is FDD or TDD, and regardless what the carrier frequency of the source cell is.

Based on above discussion and observations, we like to have the following proposals on the requirements of the absolute value of the time difference between radio frame 𝑖 in the current cell and radio frame 𝑖 in the target cell:

Proposal 1:

· For intra-frequency handover within the unpaired spectrum, UE assumes the timing between source and target cells are fully synchronized, including the SFN.

· For other intra-frequency and inter-frequency handovers within the unpaired spectrum, or within the  paired spectrum, or between unpaired spectrum and paired spectrum, UE assumes the absolute value,  of the time difference between the radio frame i of the current cell and the radio frame i of in the target cell as follows:
· if L=4 for the target cell, UE assumes =153600𝑇s
· if L=8 for the target cell, UE assumes =76800𝑇s
· if L=64 for target cell, UE may not assume is within a certain range.
Summary
In this contribution, we discussed some remaining issues left for physical random access channel and procedure. Based on the discussion, we proposal: 
Proposal 1:

· For intra-frequency handover within the unpaired spectrum, UE assumes the timing between source and target cells are fully synchronized, including the SFN.

· For other intra-frequency and inter-frequency handovers within the unpaired spectrum, or within the  paired spectrum, or between unpaired spectrum and paired spectrum, UE assumes the absolute value,  of the time difference between the radio frame i of the current cell and the radio frame i of in the target cell as follows:
· if L=4 for the target cell, UE assumes =153600𝑇s
· if L=8 for the target cell, UE assumes =76800𝑇s
· if L=64 for target cell, UE may not assume is within a certain range.


Proposal 2: Adopt the following text proposal, 

+++++++++++++++++ text proposal for TS 38.211, section 6.3.3.2  +++++++++++++++++ 

For intra-frequency handover purposes within the unpaired spectrum, UE assumes the source cell and target cell are time synchronized, including the SFN.

For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  iIf any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
for the purposes of intra-frequency handover within the paired spectrum, or inter-frequency handovers, UE assumes the absolute value,  of the time difference between the radio frame i of the current cell and the radio frame i of in the target cell as follows:

· if L=4 for the target cell, =153600 𝑇s
· if L=8 for the target cell, =76800 𝑇s
· if L=64 for target cell,  is undefined
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