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Discussion
1. Introduction
RAN2 has agreed that for both contention based and non-contention based random access procedure, Random Access Response (Msg2) should be addressed by RA-RNTI [1]. So when UE sends out a RA preamble (Msg1) on a specific PRACH resource, it should monitor the corresponding RA-RNTI in L1/L2 control channel for Msg2. However, how to map between RA-RNTI and PRACH resource is still FFS.
In this contribution, we summarize the options for mapping between RA-RNTI and PRACH resource. 
2. Discussion
2.1 RA-RNTI concept
The concept of RA-RNTI was first raised in [2]. It is a common view that RA-RNTI should be used to unambiguously identity a PRACH resource (i.e. a RACH occasion). It has been agreed that Different RA-RNTI’s are associated with different time-frequency RA resources. The relation is to 1-to-1 [3].
2.2 Options for mapping between RA-RNTI and PRACH resource
Option 1: Provide RA-RNTI number for all subframes
This method provides RA-RNTI number for all subframes in one RA-RNTI repetition period (i.e., 10ms). In FDD, there is only one PRACH frequency could be used for PRACH, and we assume there are 4 frequencies at most could be used in TDD. So that common for FDD and TDD fifty RNTI value (from 0x0000 to 0x0027) is reserved for RA-RNTI as shown in Fig 1.
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Fig 1: RA-RNTI numbers for option 1
Option 2: Provide RA-RNTI number for potential PRACH opportunities
This method provides RA-RNTI number for all potential PRACH opportunities in one RA-RNTI repetition period (i.e., 10ms) and takes no account of the change of PRACH configuration. 

In FDD mode, the max number of PRACH resource in a single subframe is 1, so every subframe will have a RA-RNTI number as option 1, therefore ten RNTI values (from 0x0000 to 0x0009) is reserved for RA-RNTI as shown in Fig 2.
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Fig 2: RA-RNTI numbers for option 2 (FDD)
In TDD mode, every potential PRACH opportunities will be arranged a RA-RNTI number. We assume there are 4 frequencies at most could be used for PRACH in TDD, and subframe #1, #2, #6, #7 can be allocated for PRACH, then there need 16 RA-RNTI values (from 0x0000 to 0x000F) as shown in Fig 3.
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Fig 3: RA-RNTI numbers for option 2 (TDD)
Option 3: Provide RA-RNTI number for PRACH resources
This method only provides RA-RNTI number for those actual used PRACH resource, which will depend on the PRACH configuration. Therefore, the UE needs re-calculate the RA-RNTI when if the PRACH configuration changed, so, it is called as a dynamic method. 
For FDD, we assume PRACH configuration #12 is used. In this PRACH configuration, within each radio frame, 5 PRACH resources are defined, therefore 5 RNTI values (from 0x0000 to 0x0004) is reserved for RA-RNTI as shown in Fig 4.
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Fig 4: RA-RNTI numbers for option 3 (FDD)
For TDD, we assume there are 2 frequencies is used for PRACH, and within each radio frame, those PRACH resources are defined in every subframe #1, #2, and #6 as shown in Fig 5.
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Fig 5: RA-RNTI numbers for option 3 (TDD)
2.3 Examples for different options Options
E.g. for FDD:

Assuming in FDD system, PRACH configuration as shown in Fig 4, RA-RNTI value as the following:
Table 1: Example for FDD
	PRACH resource location
	RA-RNTI value

	
	option 1
	option 2
	option 3

	Subframe #0
	0x0000
	0x0000
	0x0000

	Subframe #2
	0x000A
	0x0002
	0x0001

	Subframe #4
	0x0014
	0x0004
	0x0002

	Subframe #6
	0x001E
	0x0006
	0x0003

	Subframe #8
	0x0028
	0x0008
	0x0004


E.g. for TDD:

Assuming in TDD system, PRACH configuration as shown in Fig 5, RA-RNTI value as the following:
Table 2: Example for TDD
	PRACH resource location
	RA-RNTI value

	
	option 1
	option 2
	option 3

	Frequency layer #0
	Suframe #1
	0x0004
	0x0000
	0x0000

	Frequency layer #1
	Suframe #1
	0x0005
	0x0001
	0x0001

	Frequency layer #0
	Suframe #2
	0x0008
	0x0004
	0x0002

	Frequency layer #1
	Suframe #2
	0x0009
	0x0005
	0x0003

	Frequency layer #0
	Suframe #6
	0x0018
	0x0008
	0x0004

	Frequency layer #1
	Suframe #6
	0x0019
	0x0009
	0x0005


2.4 Comparison for different options
The trait of different options is summarized based on table 3:
Table 2: Comparison for different options
	
	option 1
	option 2
	option 3

	Number of RA-RNTI needed
	Most (e.g., reserved 40 number)
	Midst (e.g., reserved 16 number)
	Least (e.g., reserved 10 number)

	The RA-RNTI value of PRACH are numbered in consecutive order
	No
	No
	Yes

	Depend on frame structure type
	No
	Yes
	Yes

	Depend on PRACH configuration
	No
	No
	Yes


With the consideration of simplest (common for FDD and TDD and easy for implementation), option 1 is better than other options. The advantage of option 3 is that provides least RA-RNTI number (e.g., leass than 10) and consecutive RA-RNTI value for PRACH in different PRACH configuration.
3. Conclusion
In this contribution, different options for mapping between RA-RNTI and PRACH resource have been compared. We suggect RAN2 could select one from above options.
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