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1. Introduction
In this paper, we share some understanding on the slice info for RACH configuration, the RACH prioritization parameter collision with MPS/MCS and RACH fallback types.
2. [bookmark: _Toc12718547]Discussion
2.1. Slice info for RACH configuration
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.
Furthermore, the existing NAS signaling allowed 1:N and 1:1 mapping between AC and S-NSSAI with full flexibility. Using the existing procedures as much as possible to minimize the impact is what we are always trying to do. Using AC to indicate the slice info does not mean NW has to broadcast the access control information (e.g. the barring factor and timer) associated with this AC. NW has full flexibility to decide whether to broadcast the access control information or not as it is broadcast per AC. The NAS signaling to configure the mapping between AC and slices is reused in option3. When configuring slice specific RACH resources and prioritization, the AC would be used in a similar way as the slice group ID. In other words, the AC is a type of slice group ID with an existing NAS signaling to configure the mapping information.
Proposal 1: The slice associated access category should be used to indicate slice(s) in PRACH configuration and RACH prioritization parameters configuration.                                                    
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 2: 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.
2.3. RACH fallback type
During email discussion [Post114-e] [252][Slicing] RACH partitioning details for slicing (CMCC) [1], there has been discussion on the RACH fallback types and some further understanding from our side is shown:
We can start from the most complex case when all kinds of RACH resources are configured:
· 2-step slice specific RACH
· 4-step slice specific RACH
· 2-step common RACH
· 4-step common RACH
We understand it is also related to whether we will introduce slice specific RSRP threshold for 2-step RACH selection. All the possible fall backs are listed below for the case when a common RSRP threshold is used and the case when slice specific threshold is introduced:
· If the existing RSRP threshold is reused (i.e. one single RSRP threshold for RACH type selection), then the following fall back route applies:
· Case 1-1: Downlink pathloss reference RSRP > msgA-RSRP-Threshold:
2-step slice specific RACH -> 4-step slice specific RACH-> 2-step common RACH -> 4-step common RACH.
· Case 1-2: Downlink pathloss reference RSRP<= msgA-RSRP-Threshold:
4-step slice specific RACH -> 4-step common RACH
· If slice specific RSRP threshold is introduced, the following fall back route applies:
· Case 2-1: Downlink pathloss reference RSRP > slice msgA-RSRP-Threshold && > common msgA-RSRP-Threshold:
2-step slice specific RACH -> 4-step slice specific RACH -> 2-step common RACH -> 4-step common RACH
· Case 2-2:Common msgA-RSRP-Threshold >= Downlink pathloss reference > slice msgA-RSRP-Threshold:
2-step slice specific RACH -> 4-step slice specific RACH -> 4-step common RACH
· Case 2-3:Slice msgA-RSRP-Threshold >= Downlink pathloss reference > common msgA-RSRP-Threshold:
4-step slice specific RACH -> 2-step common RACH -> 4-step common RACH
· Case 2-4:Downlink pathloss reference RSRP <= common msgA-RSRP-Threshold && <= slice msgA-RSRP-Threshold
4-step slice specific RACH -> 4-step common RACH
And we can see that there are two types of fallbacks:
· Type 1: 2-step -> 4-step
· Type 2: Slice specific RACH -> Common RACH
Type 1 should be supported as in Rel-16 as 2-step RACH may fail due to the limited uplink coverage. 
But for type 2, we need to clarify the intention of having slice specific RACH resources first. We understand the intention is to customize the RACH resources configuration and differentiate the RACH resources configured for different slices, which can be met by having RACH partitioning for slices. With type 2 fallback, Rel-17 UE trying to access the intended slice but failed will contend with other UEs for the common RACH resources, which actually offers more access chances for such UE and less chances for other UEs with no intended slice or not supporting the R17 RAN slicing enhancement. This would be meaningful to some slices with higher requirements on the latency but meaningless to other slices without such requirement. Furthermore, if network would like to offer more access chances for a certain slice, more ROs and preambles can be configured instead of having UE contend for the common RACH resources. Also considering the complexity in specifying the UE behavior when two types of fallback is supported, we would recommend not to support RACH fall back from slice specific RACH to common RACH.
Proposal 3a: Fallback from 2-step slice specific RACH to 4-step slice specific RACH should be supported.
Proposal 3b: Fallback from slice specific RACH to common RACH is not supported.
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.
Proposal 2: 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.
Proposal 3a: Fallback from 2-step slice specific RACH to 4-step slice specific RACH should be supported.
Proposal 3b: Fallback from slice specific RACH to common RACH is not supported.
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