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1. Introduction
This contribution discusses remaining issues on PRACH formats and provides text proposals for 38.211.
 
2. Remaining issues for PRACH format	
[bookmark: _GoBack]

2.1    RACH configuration for handover

In LTE, we have the following sentence for RACH formats in TS 36.211 [2].

	--------- In Section 5.7.1 ------------


For PRACH configurations 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .
---------


For frame structure type 2 with PRACH configuration indices 0, 1, 2, 20, 21, 22, 30, 31, 32, 40, 41, 42, 48, 49, 50, or with PRACH configuration indices 51, 53, 54, 55, 56, 57 in UL/DL configuration 3, 4, 5, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame in the current cell and the target cell is less than.
----------------------------------------




The main motivation of time difference constraint for LTE FDD/TDD system as shown above is that UE does not need to decode the PBCH for the transmission of PRACH for the PRACH configuration where the PRACH resource periodicity is 20ms. In LTE, UE can detect the radio frame boundary from the PSS/SSS but it does not know the SFN before decoding PBCH. So by only detecting PSS/SSS of the target cell, the UE does not know in which radio frame PRACH can be transmitted when the PRACH resource periodicity is configured as 20ms. Therefore, UE may need to decode the PBCH of the target cell in order to receive the information of the radio frame that PRACH can be transmitted. However, necessitation of the decoding of PBCH before PRACH transmission in handover would require additional UE complexity as well as the unnecessary delay before transmitting PRACH for the handover, which had motivated to introduce the relative time difference constraint for the hand over scenario in LTE as shown above.

Similarly, NR also includes PRACH configuration of 20ms and even longer periodicities in FR1 paired/unpaired spectrum cases and FR2 unpaired spectrum case. Therefore, similar constraints have to be defined for some of the PRACH configurations.







There are some differences for the detection of radio frame boundary in NR compared to LTE, which is that NR system defines half frame bit. In case of , the half frame bit is included in the PBCH DMRS, where UE can know the radio frame boundary before actual decoding of PBCH: UE anyway need to detect the PBCH DMRS for identifying SSB index. However, in case of   or , the half frame bit is included in the PBCH payload, where UE can just know the half radio frame boundary before actual decoding of PBCH. Therefore, if , UE may assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than  for handover purposes if the PRACH periodicity is larger than 10ms. Otherwise, UE may assume an absolute value of the relative time difference of less than  for all PRACH configuration.

Relevant text proposal for 38.211 is proposed as given below.	



-------------- Text proposal for 38.211 ---------------------------

[bookmark: _Toc510519344]6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where  is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.
Random access preambles can only be transmitted in the time resources given by the higher-layer parameter PRACHConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. 


[bookmark: _Hlk508280483]Random access preambles can only be transmitted in the frequency resources given by parameter prach-FDM. The PRACH frequency resources , where M equals the higher-layer parameter prach-FDM, are numbered in increasing order within the initial active uplink bandwidth part during initial access, starting from the lowest frequency. Otherwise,  are numbered in increasing order within the active uplink bandwidth part, starting from the lowest frequency.
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.
If , for PRACH configurations in which  is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .
Otherwise, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .

--------------------------------------------------------------------


2.2    PRACH OFDM symbol generation

In the section 5.3.2 of 38.211, there is additional clafirication needed for the OFDM baseband signal generation for PRACH. We propose the following text proposal to be refelcted in 38.211 CR.


-------------- Text proposal for 38.211 ---------------------------

[bookmark: _Toc510519305]5.3.2	OFDM baseband signal generation for PRACH


The time-continuous signal  on antenna port  for PRACH is defined by



where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial active uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 



-	 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than ; 
-	[image: ] is the lowest numbered resource block of the initial active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter initial-UL-BWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter UL-BWP; 
-	[image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part given by the higher-layer parameter prach-frequency-start during initial access associated with the initial active uplink bandwidth part. Otherwise, [image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part given by the higher-layer parameter prach-frequency-start associated with the active uplink bandwidth part;
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1.



-	 and  are given by clause 6.3.3 and  where 


-	for ,  



-	for ,  is the number of times the interval overlaps with either time instance 0 or time instance  in a subframe



The starting position  of the PRACH preamble in a subframe (for ) or in a 60 kHz slot (for ) is given by

	
where 
-	and  is given by clause 5.3.1
-	the subframe or 60 kHz slot is assumed to start at [image: ] ;
-	a timing advance value [image: ] shall be assumed;
-	[image: ] shall be assumed for [image: ], otherwise it is given by [image: ] and the symbol position [image: ] is given by
	[image: ]
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if [image: ], then [image: ]
-	if [image: ] and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then [image: ]
-	otherwise, [image: ]



The quantities  and  are given by clause 6.3.3 and  where 


-	for ,  




-	for ,  is the number of times the interval  overlaps with either time instance 0 or time instance  in a subframe
--------------------------------------------------------------------


3. Conclusion

This contribution discusses the remaining issues for PRACH formats. It is proposed that the text proposals discussed above has to be captured to TS38.211 for the complete operation of PRACH.


4. References
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