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1	Introduction
The RAN2#116Bis-e meeting agreed the following:
	Agreements
3.   If only a subset of features have a matching RACH partition, and the triggered RACH doesn’t fit with any of the configured RACH partitions then the UE behaviour will be specified. Details are TBD
4.   Priority rules are configurable (e.g. can be configured in SI)



In this contribution, we discuss the priority rules as well as the minimization of RACH partitions in the cell.
2	Discussion
2.1	RACH partition selection priority rules
The different RACH partitions that can be configured in the cell by the network could be illustrated as provided in Figure 1. 


Figure 2.1-1: Possible RACH partitions with features A, B, and C
The network may configure individual RA resources (ROs or preambles) per feature (A, B, and C areas in the figure) or common resources for feature combination (AB, AC, BC, ABC) in the figure. Also, for any other feature for which no individual RA resources / RACH partition is configured, the common RACH resources in the cell apply. Furthermore, it should be clear not all the combinations may be provided by the cell, e.g., the cell may provide dedicated RACH partition for features A, B, and C but won’t provide dedicated RACH partition combining all these features, for instance, cell could only provide BC feature combination specific RACH partition.
Observation 1: Network can provide RACH partition for certain features and/or feature combinations in a cell but not necessarily all.
After this, when RA procedure is triggered for a set of features (e.g., data arrives for DRB on Slice #1 for a RedCap UE and the condition for Coverage Enhancement is fulfilled), the UE needs to select an appropriate RACH partition even though the cell does not provide a RACH partition with all these features (slicing, RedCap, CE). However, the cell may provide a RACH partition for combination of Slicing for Slice #1 and CE, and another RACH partition for RedCap. In this case (if both RACH partitions are valid for the UE), it should be defined how the RACH partition is selected.
Observation 2: The UE may need to select between RACH partitions that don’t match for the feature combination that triggered the service request/RA procedure but matches to subset of the features.
Since it was agreed that the NW can indicate the prioritization rules in the SIB, it seems a simple approach for the prioritization rules can be applied. The priority order between features can be provided and the UE selects the partition to be used based on the highest priority feature of the feature set used for RA procedure and available in a certain RACH partition. Naturally, UE should still not select a RACH partition that comes with a feature not in the feature set used for the current RA procedure.
Proposal 1: NW signals priority order of the features with RACH partition configured in SIB.
Proposal 2: UE selects the RACH partition based on the highest priority feature of the feature set used for current RA procedure and available and available in a certain RACH partition.
2.2	Minimizing the number of required RACH partitions
It seems clear the more the features require dedicated RACH resources, the more overhead is exposed to the system in terms of dedicated RACH resources which affects to the achievable capacity of the cell. It should be noted that in NR, dedicated preambles are required per each SSB/beam which already scatters the resources to great extend; further, each RACH partition for individual feature/feature combination shall equally provide preambles per each SSB/beam in the cell. Hence, from network and system point of view, preferably the number of required RACH partitions should be minimized in the cell.
Observation 3: The number of required RACH partitions in the cell is preferably minimized.
For this reason, the requirement for a dedicated RACH partition whenever a feature in the cell is enabled should not be artificially created. In principle, only the CE feature requires dedicated preambles to indicate the requirement for Msg3 repetition, for any other feature (SDT, Slicing, RedCap), the feature could be indicated later, like in Msg3 as agreed for RedCap – Slicing information can also be indicated in RRC over Msg5 if no dedicated RACH partition is allocated.
SDT is currently the only feature for which artificial requirement is created to require separate RACH resources/partition even though the SDT data could be transmitted after the RA procedure is completed given the support of subsequent data in the SDT procedure. UE initiating SDT could as well indicate in the RA procedure Msg3 that the RA procedure is initiated for SDT and NW would deduce that the UE is not performing regular RRC Resume procedure. Similarly, to RedCap, this indication could use a dedicated LCID in the Msg3 to indicate the SDT procedure. Naturally, other alternatives exist, like using different I-RNTI for the RRCResumeRequest for SDT etc. This way, the RACH number of RACH partitions could be minimized while still supporting the Rel-17 features in the cell efficiently.
Proposal 3: SDT can be configured to use common RACH resources in which case Msg3 is used to indicate the SDT procedure to the network.
2.3	Backoff handling with RACH partitioning
Different RACH partitions are considered to share the preambles of a single RO – similarly to 2-step RACH and 4-step RACH as specified in Rel-16. For 2-step RACH and 4-step RACH case where preambles of a single RO is shared, the RA-RNTI and MsgB-RNTI are still different. This allows NW to signal backoff independently for 2-step RACH related resources and 4-step RACH related resources even though they share the same RO.
In case of RACH partitioning, similar issue arises: even though only single RACH partition of a RO shared with multiple RACH partitions suffers from congestion, NW has no means to differentiate the backoff indication between partitions. Defining different RA-RNTIs for each partition sharing the same RO seems heavy and unnecessarily complex – since anyway the RARs can be multiplexed into a same MAC PDU to respond for different RACH partitions. It would be beneficial to be able to selectively indicate for which RACH partition the BI applies.
Proposal 4: When one RO provides preambles for multiple RACH partitions, it shall be possible to selectively apply backoff for specific RACH partition(s).
3	Conclusion
Observation 1: Network can provide RACH partition for certain features and/or feature combinations in a cell but not necessarily all.
Observation 2: The UE may need to select between RACH partitions that don’t match for the feature combination that triggered the service request/RA procedure but matches to subset of the features.
Proposal 1: NW signals priority order of the features with RACH partition configured in SIB.
Proposal 2: UE selects the RACH partition based on the highest priority feature of the feature set used for current RA procedure and available and available in a certain RACH partition.
Observation 3: The number of required RACH partitions in the cell is preferably minimized.
Proposal 3: SDT can be configured to use common RACH resources in which case Msg3 is used to indicate the SDT procedure to the network.
Proposal 4: When one RO provides preambles for multiple RACH partitions, it shall be possible to selectively apply backoff for specific RACH partition(s).
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