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1 Introduction
In RAN#75, a work item (WI) proposal for New Radio was approved [1]. One objective of the WI is to specify the MAC sub-layer for NR, including the Random Access Procedure.

TR 38.802 [2] states that resources can be configured per regions e.g. random access regions. A preamble sequence is further defined as one or multiple RACH OFDM symbol(s) such that different preamble lengths can be supported. It is further stated that a RACH transmission occasion is defined as the time-frequency resource on which a PRACH message 1 is transmitted using the configured PRACH preamble format with a single particular tx beam.

TR 38.804 [3] states that a single MAC entity can support one or multiple TTI durations and that RRC can configure a mapping between a logical mapping and applicable TTI duration(s). It further states that it is FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices. 
During email discussion [97bis#14][NR] Slicing, PRACH partition was discussed in the context of initial access as a mean for the UE to implicitly select the slice or meet its requirements [5]. This contribution discusses partitioning of PRACH resources for NR, with focus on RA in non-initial access.
2 Partitioning of PRACH Resources
During the NR SI, PRACH partitioning was discussed from the perspective of access and overload mechanisms to support network slicing. PRACH partitioning can also provide means for unsynchronized UEs to perform a scheduling request (RA-SR) with an implicit indication of the desired numerology and/or TTI duration or, more generally, with an implicit indication of the type of latency requirement and transmission timeline associated with data available for transmission on a certain slice. It can also be useful to ensure seamless mobility for low-latency services by supporting dedicated PRACH resources. Finally, it may be necessary to support UE with different capabilities in terms of supported bandwidth such as mMTC devices. 

It is preferred to consider slice information during the initial access procedure. The discussion should be split between random access in idle mode and in connected mode. For random access in idle mode, we can rely on access class barring to differentiate UE behavior in a cell for different slices. However, for non-initial access, some form of service differentiation can be provided via PRACH partitioning, as latency requirements are more stringent. A PRACH partition and resource configuration can be constructed such that a UE is able to meet the slice requirements (e.g. different numerology, TTI length, or reliability) through a configuration for each PRACH partition. Multiple slices can be supported by a PRACH configuration within a PRACH partition; multiple slices can be configured with same RAN configuration to meet the slice requirements, which eliminates the need to partition PRACH resources for each and every slice.

The UE should thus have means to select the most appropriate PRACH resource when performing a random access procedure, when it is configured with multiple PRACH resources for a given carrier. The UE may obtain such configuration in the minimum system information (Minimum-SI), in the Other-SI or by dedicated signaling.

3 Conclusion

This contribution discusses support for the partitioning of PRACH resources for NR. The proposals aim to preserve flexibility for the network in supporting different configurations, with the objective of enabling means to accommodate UEs with different capabilities and service requirements in an extensible manner.
Consequently, RAN2 should discuss the above and and agree to the following for PRACH resources in NR:

Observation 1:
PRACH partitioning provides means for unsynchronized UEs to perform an RA-SR with implicit indication of the desired numerology and/or TTI duration

Observation 2:
PRACH partitioning provides means UEs to meet the slice requirements (e.g. different numerology, TTI length, reliability, or latency targets).

Proposal 1:
Partitioning of PRACH resources is supported.

Proposal 2:
Separate PRACH regions can be multiplexed in the frequency domain for a carrier frequency.

Proposal 3:
There is one default PRACH region, with configuration in the Minimum SI for the carrier.

Proposal 4:
Additional PRACH regions can be configured in Other-SI or by dedicated signalling.

Proposal 5:
Each PRACH region can be configured with its own set of parameters.

More specifically, each PRACH region should be configured with:

· The set of available PRACH resources prach-ConfigIndex;

· The configuration for the grouping of RA Preambles, with applicable thresholds;

· The size of the RA response window ra-ResponseWindowSize;

· The Power Ramping factor powerRampingStep;

· The maximum number of preamble transmission preambleTransMax;

· The initial preamble power preambleInitialReceivedTargetPower;

· The preamble format based offset;

· Other applicable parameters;

such parameters are configured and provided on Other SI only if they are different from the ones provided for the default region.

Proposal 6:
A PRACH region can be associated with a specific identifier.

Proposal 7:
The identifier associated with a PRACH region can be mapped to a TTI duration (or equivalent information related to the mapping of a DRB, SRB and specific uplink resources).

Proposal 8:
The mapping identifier defined for a PRACH region can be extended to other characteristics. 

For example, such characteristics can include slice-related parameters (e.g. identity and/or type), indication of 2-steps vs 4-steps RACH procedure or supported bandwidth (e.g. for mMTC).

Proposal 9:
Support PRACH resource selection based on the TTI duration associated with the trigger for random access procedure (or equivalent information related to the mapping of a DRB, SRB and specific uplink resources).
Proposal 10:
Multiple PRACH configurations, each corresponding to a set of access requirements, can be provided by system information.

4 References

[1] RP-170847, “Work Item on New Radio (NR) Access Technology”, Work Item Description.

[2] 3GPP TR 38.802 V2.0.0, “Study on New Radio (NR) Access Technology; Physical Layer Aspects”.
[3] 3GPP TR 38.804 V1.0.0, “Study on New Radio Access Technology; Radio Interface Protocol Aspects”.
[4] 3GPP TS 36.321 V14.2.0, “Medium Access Control (MAC) protocol specification (Release 14)”.
[5] R2-1704128, “Report of email discussion: [97bis#14][NR] Slicing”, Xiaomi (Rapporteur), May, 2017.

2/2
2017-05-05

