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Introduction
In the last 116-e meeting, we achieved the relevant agreements as follows[1]:
	Resource partitioning
· [bookmark: OLE_LINK12]No new feature and/ feature combination specific preambles are defined within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
· [bookmark: OLE_LINK2]Specification allows for use of Separate time-frequency resources, not defined through legacy RRC signalling, within Contention free preamble defined through legacy RRC signaling and the combination of these (i.e. using the reserved preamble at the end of SSBs like 2-step RACH)
· RAN2 baseline is that preambles for a particular feature combination shall be present in all SSBs (e.g., a feature combination cannot only have preambles in SSB0 but not SSB1)
· As a baseline, a feature combination shall have the same number of preambles in all SSBs
· As a baseline, multiple "RA partitions" for one RA type which map to the same feature/feature combination is not supported on a given BWP.  FFS if there is any special use case that requires multiple RA partition configuration. 
RACH signalling
· Signalling should allow that a particular feature/feature combination can be mapped only to a subset of the RACH occasions of a RACH configuration.
· The legacy masking index approach is reused in Rel-17 RA partitioning
· RAN2 adopts Approach A as baseline (an IE contains one field for each of the features) for indicating which feature/feature combination a partition applies to. Details are FFS, e.g. details around slicing.  FFS how to encode and design the signaling in a future compatible way (i.e. naming)


In this contribution, we share our considerations on the common signalling framework for RACH partitioning.
Discussion
Preamble partitioning in shared RO
In Rel-16, 2-step RA is introduced to accelerate random access, and it is configured with specific RACH resource (RO partitioning or preamble partitioning in shared RO) so as to enable network distinguish 2-step RA from 4-step RA to simplify the decoding of msgA. In shared RO, the preamble partitions of 2-step RACH is after that of 4-step RACH to introduce no impacts on the legacy UE not supporting 2-step RACH. In the R17 RACH common design, the same principle should also be applied for following cases:
1) R17 feature/feature combination specific RACH shares RO with legacy 2-step/4-step RACH.
2) 2-step feature/feature combination specific RACH shares RO with 4-step feature/feature combination specific RACH.
Observation 1: In legacy design, to avoid the impacts on the legacy UE not supporting 2-step RACH, the preamble partitions of 2-step RACH is after that of 4-step RACH in shared RO.
Proposal 1: If feature/feature combination RACH shares RO with legacy 2-step and/or 4-step RACH, the preamble partition in shared RO should be after that of legacy 2-step and/or 4-step RACH.
Proposal 2: If 2-step feature /feature combination RACH shares RO with 4-step feature/feature combination specific RACH, the preamble partition in shared RO should be after that of 4-step feature/feature combination specific RACH.
In shared RO, how to determine the starting point of preamble partitions for a specific feature/feature combinations should be defined. There are two configuration options as follows:
1) Determined by the configured starting preamble index.
2) [bookmark: OLE_LINK5]Determined by the order of feature/feature combination in shared RO, and one preamble partition is immediately following the other.
And for the order of feature/feature combinations, it can be decided by pre-defined rules, however, as there are too many feature combinations, it seems difficult to cover so many cases and it seems not flexible.
The other option is to be indicated by network, for example, it can be implicitly indicated by the order of feature/feature combination in the RACH configuration list.
Proposal 3: In shared RO, the starting preamble index of feature/feature combination can be determined by following options:
1) Determined by the configured starting preamble index.
2) Determined by the order of feature/feature combination in shared RO, and one preamble partition is immediately following the other.
Observation 2: The order of preamble partitions for feature/feature combination in shared RO can be decided by pre-defined rule or network configuration, and the former one seems inflexible and difficult to cover all cases.
Proposal 4: The order of preamble partitions for feature/feature combinations in shared RO can be indicated by network, e.g. same as the order of feature/feature combination in the RACH configuration list.
RA-RNTI collision
In current spec, the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed based on the following formula [2]:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission.


Figure 1. Example of RA-RNTI collision
We can note that if there are two different UEs using two different ROs configured by separate RACH configuration, the RA-RNTI calculated by the two UEs may be the same because the s_id, t_id and f_id are possibly the same, namely RA-RNTI collision. In this case, if these two UEs select the same preamble, both UEs may response to the same RAR or a UE may receive two different RARs and then drop it with no response to network which will introduce latency.
This issue has been discussed in RAN slicing, and it is agreed to be resolved by network implementation (e.g. network configure RO in different time). We agree that this issue is not very critical if we only focus to support RACH partitioning for few of features. However, as the possibility of RA-RNTI collision increases with the number of feature/feature combinations requiring RACH partitions increasing, it seems impossible to be totally resolved by network implementation.
[bookmark: OLE_LINK1]Thus, we think RA-RNTI collision should be discussed and resolved in RACH common design. 
Solutions proposed in the post meeting email discussion are as follows: [3]
Option1: Configure a custom offset associated to each PRACH configuration, which can be added in the formula for RA-RNTI and/or MSGB-RNTI, while the legacy is assumed to have offset = 0.
Option 2: Configure a specific search space for RAR/MSGB monitoring per RACH resource partition ( which was already agreed anyway for some features – e.g. SDT)
For option1, as the RA-RNTI space is limited especially after MSGB-RNTI is introduced, it seems impossible to avoid all collisions for so many feature combinations. Thus, we prefer to adopt option 2 to provide a flexible solution and be align with some features (e.g. SDT). 
Observation 3: The possibility of RA-RNTI collision increases with the number of feature/feature combinations requiring RACH partitions increasing, it seems impossible to be totally resolved by network implementation.
[bookmark: OLE_LINK8]Proposal 5: RA-RNTI collision should be resolved in RACH common design.
Proposal 6: In R17, the RA-RNTI collision can be resolved by configuring a specific search space per RACH partition.
Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: In legacy design, to avoid the impacts on the legacy UE not supporting 2-step RACH, the preamble partitions of 2-step RACH is after that of 4-step RACH in shared RO.
Observation 2: The order of preamble partitions for feature/feature combination in shared RO can be decided by pre-defined rule or network configuration, and the former one seems inflexible and difficult to cover all cases.
Observation 3: The possibility of RA-RNTI collision increases with the number of feature/feature combinations requiring RACH partitions increasing, it seems impossible to be totally resolved by network implementation.
 
Proposal 1: If feature/feature combination RACH shares RO with legacy 2-step and/or 4-step RACH, the preamble partition in shared RO should be after that of legacy 2-step and/or 4-step RACH.
Proposal 2: If 2-step feature /feature combination RACH shares RO with 4-step feature/feature combination specific RACH, the preamble partition in shared RO should be after that of 4-step feature/feature combination specific RACH.
Proposal 3: In shared RO, the starting preamble index of feature/feature combination can be determined by following options:
1. Determined by the configured starting preamble index.
1. Determined by the order of feature/feature combination in shared RO, and one preamble partition is immediately following the other.
Proposal 4: The order of preamble partitions for feature/feature combinations in shared RO can be indicated by network, e.g. same as the order of feature/feature combination in the RACH configuration list.
Proposal 5: RA-RNTI collision should be resolved in RACH common design.
Proposal 6: In R17, the RA-RNTI collision can be resolved by configuring a specific search space per RACH partition.
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