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1. Introduction
This contribution discusses the necessity of configuring dedicated time-frequency region for contention free random access and the signalling required to enable it.
2. Motivation
In LTE, both contention based random access (CBRA) and contention free random access (CFRA) occur in the same set of RACH occasions. Network configures UE a dedicated preamble for CFRA.
Unlike LTE, the periodicity of RACH configuration can be as long as 160 ms in NR. The long periodicity allows network to reduce RACH overhead, especially in FR2 and in the scenarios where gNB cannot frequency division multiplex UL data with PRACH due to analog beamforming constraint. 
The following part shows RAN1’s agreement regarding some FR2 RACH configurations with different periodicities [1]. The agreement indicates that the periodicity associated with PRACH configuration index 0, 15, 18, 19 and 21 are 10, 160, 80, 40 and 20ms, respectively.
	Working assumption:
· For Random access configurations for FR2 and unpaired spectrum (short sequence)
· The ones in yellow background are not final

	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	15
	A1
	16
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	18
	A1
	8
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	19
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	21
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6






If RACH configuration period is very long (e.g.160 ms) and CFRA and CBRA share the same set of RACH occasions, then in some scenarios UE may have to wait as long as one RACH configuration period to perform preamble transmission or retransmission for CFRA. This long delay can be very undesirable for high priority CFRA events such as handover. Therefore, reducing this latency is very important for NR with multi-beam operation. One possible solution is to give network the flexibility to configure non-overlapping sets of time-frequency resources for CBRA and CFRA. 
Observation 1: If network can configure different sets of time-frequency resources for CBRA and CFRA, it can reduce handover latency for CFRA while limit CBRA overhead by using a long configuration period for CBRA.
[bookmark: _Hlk510549188]Proposal 1: Network can configure dedicated PRACH resources for CFRA that do not overlap with those for CBRA. 
In the next two sections, we discuss two different possible approaches to allow CFRA to have its dedicated PRACH resources.
3. Dedicated PRACH resource in any possible time location for CFRA 
In this scenario, network can configure a RACH occasion in any symbol in time domain. Network needs to signal the actual resource for the 1st preamble transmission and its subsequent retransmissions. To enable this flexibility, network needs to signal the starting symbol of dedicated PRACH configuration within a certain time region. Network also needs to signal how often a region containing dedicated PRACH configuration repeats with time. The required overhead to enable this signalling depends on the granularity of the time region, containing the starting symbol of dedicated RACH resources, and the repetition pattern of the time region.
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Figure 1: Available regions containing the starting symbol of dedicated RACH occasion

In Figure 1, each alternative radio frame contains dedicated RACH occasion for CFRA. The starting symbol of dedicated RACH occasion can be anywhere within the radio frame. Hence, network needs to signal 11 bits (log2(10 * 8 * 14 = 10.13) to convey the starting symbol of PRACH within the radio frame. In addition, network also needs to convey that alternate radio frames are available for this dedicated PRACH resource. The required number of bits to convey this depends on the number of possible repetition patterns for the set of radio frames that contain dedicated RACH regions.

Proposal 2: For CFRA, network can configure dedicated PRACH resource in any time location by signaling  the starting symbol of the dedicated PRACH occasion within a time region and how often the region containing dedicated PRACH occasion repeats with time.

4. Configuring dedicated PRACH resource using valid entries of prach-ConfigurationIndex for CFRA

Another way to configure dedicate PRACH resource would be to configure prach-ConfigurationIndex differently between CBRA and CFRA. This will allow network to configure PRACH configurations with different periodicities between CBRA and CFRA. Figure 2 shows this scenario.
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Figure 2: Use of different prach-ConfigurationIndex for CBRA and CFRA
However, network may not configure UE CFRA resources for all of its actually transmitted SSBs. Hence, the prach-ConfigurationIndex configured for CFRA does not need to hold RACH occasions for all actually transmitted SSBs. Instead, network should be allowed to configure a small subset of actually transmitted SSBs for CFRA so that the UE can have more frequent RACH occasions. Figure 3 describes this scenario.
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[bookmark: _Hlk493885951]Proposal 3: For CFRA, network can configure a different set of actually transmitted SSBs for UEs.  This can be achieved by including ssb-PositionsInBurst IE within RACH-configGeneric IE.

5. Conclusion
Based on the above discussion, we recommend RAN2 to discuss and decide on the following observation and proposals:
Observation 1: If network can configure different sets of time-frequency resources for CBRA and CFRA, it can reduce handover latency for CFRA while limit CBRA overhead by using a long configuration period for CBRA.
Proposal 1: Network can configure dedicated PRACH resources for CFRA that do not overlap with those for CBRA. 
Proposal 2: For CFRA, network can configure dedicated PRACH resource in any time location by signaling the starting symbol of the dedicated PRACH occasion within a time region and how often the region containing dedicated PRACH occasion repeats with time.

Proposal 3: For CFRA, network can configure a different set of actually transmitted SSBs for UEs.  This can be achieved by including ssb-PositionsInBurst IE within RACH-configGeneric IE.
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