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1. Introduction
In this paper, we share some understanding on the following aspects:
· Configuration of separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group. RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) for slice or slice group. 
· How to resolve prioritization parameter collision with MPS/MCS.
2. [bookmark: _Toc12718547]Discussion
2.1. PRACH configuration and RACH prioritization per slice or slice group
Issue 1: How to indicate the slice or slice group?
Since we will focus on the slice specific CBRA RACH for IDLE and INACTIVE mode, which will also be broadcast in system information, we also need to address the security concern and SIB size concern.
The following options on slice availability in system information have been proposed and discussed last meeting with no consensus reached:
· Option 1: Part of S-NSSAI (e.g. only the SST)
· Option 2: Slice group ID
· Option 3: Slice associated access category
To address the SIB payload size concern and security concern while minimizing the impact in SA2/CT1 specs, we prefer to go for option 3 with the slice associated access category used to indicate slice(s) also in PRACH configuration and RACH prioritization parameters configuration.
Proposal 1: The slice associated access category should be used to indicate slice(s) in PRACH configuration and RACH prioritization parameters configuration.
Issue 2: Potential RA-RNTI collision
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as [1]:
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), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211, 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 (0 for NUL carrier, and 1 for SUL carrier).
As we agreed at RAN2#113bis-e [2] that RAN2 aims to support both RO partition and preambles partition.
- For preambles partition, in which case different slices or slice groups would be associated with different preambles while the ROs can be the same, resulting the same RA-RNTI to be used. This would not be problematic as the preambles associated to different slices or slice groups can be used by the NW to differentiate UEs.
- However, for RO partition, in which case different slices or slice groups would be associated with different ROs while the preambles can be the same. And for this case, even different slices or slice groups are associated with different ROs, it is still possible that the values of the s_id, t_id, f_id and ul_carrier_id used in RA-RNTI is the same for the ROs associated different slices or slice groups, resulting the same value of RA-RNTI and that is what we call “RA-RNTI collision”. The following figure is a typical example. The ROs for different slices vary in the frequency domain but are overlapped in the time domain and it is highly possible that RA-RNTI collision would happen.

Figure 1: An example of slice specific PRACH configuration
Observation: For RO partition, RA-RNTI may happen and this issue should be addressed in Slice specific RACH resources configuration.
The following solutions can be considered:
· Solution 1: Change the RA-RNTI calculation to differentiate the slices/slice groups
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 2 ×14 × 80 × 8 × slice_id/slicegroup_id
· Solution 2: Configure slice/slice group specific RA-searchspace
Considering that solution 1 would expand the range of RA-RNTI values greatly, solution 2 is preferred from our perspective.
Proposal 2: RA-searchspace per slice or slice group should be introduced to address potential RA-RNTI collision in RO partition.                                                     
2.2. RACH prioritization parameter collision with MPS/MCS
There has been discussion on this issue at RAN2#113bis-e with the following solutions:
· UE based solution: UE select from the configured slice specific scalingFactorBI and powerRampingStepHighPriority and the MCS/MPS specific scalingFactorBI and powerRampingStepHighPriority with a fixed rule.
· Option 1: Slice override MPS/MCS
· Option 2: MPS/MCS override slice
· Option 3: UE select the most beneficial parameter, i.e. min {slice specific scalingFactorBI, MCS/MPS specific scalingFactorBI} and max {slice specific powerRampingStepHighPriority, MCS/MPS specific powerRampingStepHighPriority}
· NW based solution: NW indicates to UE which set of {scalingFactorBI, powerRampingStepHighPriority} should be applied when both slice specific scalingFactorBI and powerRampingStepHighPriority and the MCS/MPS specific scalingFactorBI and powerRampingStepHighPriority and are applicable for the same UE.
Regarding the option 1 and 2 in UE based solution, having one always overrides the other does not seem to be fair as it is hard to tell which is more important (access from a MPS/MCS UE or access via a certain slice which requires low latency). Which one to prioritize would also be a headache for NW if we make it configurable. Considering that a MPS/MCS UE access via a slice with low latency requirements can be treated as a supper VIP, we would prefer to let it select the most beneficial parameter and get access to NW as soon as possible.
Proposal 3: For the case when slice specific {scalingFactorBI, powerRampingStepHighPriority} and the MCS/MPS specific scalingFactorBI, powerRampingStepHighPriority} are both configured and applicable for the same UE, UE should select min {slice specific scalingFactorBI, MCS/MPS specific scalingFactorBI} and max {slice specific powerRampingStepHighPriority, MCS/MPS specific powerRampingStepHighPriority} for random access.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: The slice associated access category should be used to indicate slice(s) in PRACH configuration and RACH prioritization parameters configuration.
Observation: For RO partition, RA-RNTI may happen and this issue should be addressed in Slice specific RACH resources configuration.
Proposal 2: RA-searchspace per slice or slice group should be introduced to address potential RA-RNTI collision in RO partition.     
[bookmark: _GoBack]Proposal 3: For the case when slice specific {scalingFactorBI, powerRampingStepHighPriority} and the MCS/MPS specific scalingFactorBI, powerRampingStepHighPriority} are both configured and applicable for the same UE, UE should select min{slice specific scalingFactorBI, MCS/MPS specific scalingFactorBI} and max {slice specific powerRampingStepHighPriority, MCS/MPS specific powerRampingStepHighPriority} for random access.
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