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Introduction
In the last 115-e meeting, we have achieved some agreements on the general principles for the common aspects of RACH procedure. The relevant agreements are as follows[1]:
	[bookmark: OLE_LINK14]Agreements:
1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
3.	New feature and/ feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
4.	A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.
5.	A common MAC CR capturing the changes to sections 5.1.1 and section 5.1.1a of the MAC spec can also be considered and if agreeable, this CR should also be maintained as part of the common RACH agenda item.
[bookmark: OLE_LINK4][bookmark: OLE_LINK16]6.	As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
[bookmark: OLE_LINK3][bookmark: OLE_LINK9][bookmark: OLE_LINK15][bookmark: OLE_LINK10]a: Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).   
[bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK11]b: Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.
[bookmark: OLE_LINK2]c: As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.


In this contribution, we share our considerations on the details of common aspects of RACH procedure, e.g RACH resource selection and RACH retransmission.
Discussion
[bookmark: OLE_LINK1]RACH resource selection
For the R17 RACH resource selection procedure, there are two key issues to be discussed and decided:
1) When to perform the RACH resource selection in R17 RACH procedure.
2) How to perform the RACH resource selection especially when the network can not configure the RACH resource for all possibly feature/feature combination.
For 1), in current RACH procedure, UE firstly performs carrier selection (between NUL/SUL) and then performs RA type selection (between 2-step RA and 4-step RA) based on the resource configuration and RSRP, and the final step is the RACH resource selection procedure. 
For RACH resource selection in R17, it has been agreed that the carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection). As for the order of RA type selection and RACH resource selection, we can note that if UE firstly performs RA type selection only considering the RSRP, it may finally selects a RA type without RACH resource partitions for R17 feature, which may leads to the feature (e.g. SDT) not supporting. 
[bookmark: OLE_LINK23]Proposal 1: RACH resource selection in R17 RACH procedure should happen ahead of RA type selection (between 2-step RA and 4-step RA). 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK13][bookmark: OLE_LINK12]For 2), in R17, if UE meets the criteria for multiple individual feature-specific RACH and there is a RACH resource partition configured for the combination of these features, UE will select it. However, limited by the RACH resource and network deployments, it is possible that not all possibly feature combination-specific RACH resource partitions can be supported and configured by network. Therefore, if UE meets the criteria for multiple individual feature-specific RACH but there is no RACH resource partition configured for the combination of these features, how to perform R17 RACH resource selection needs to be discussed.
For example, if UE meets the criteria for SDT, CE and slice #1, but network configures only three RACH resource partitions for the combination of 1) slice#1 and SDT 2) SDT+CE 3) slice#1 and CE, in this case, UE needs to decide which RACH resource partition to use.
Observation 1: If UE meets the criteria for multiple individual feature-specific RACH but there is no RACH resource partition configured for the combination of these features, how to perform the R17 RACH resource selection needs to be discussed.
There are some solution options as follows:
Option A: Skip the R17 RACH resource selection procedure and choose a common RACH resource.
[bookmark: OLE_LINK20]Option B: Up to UE implementation (e.g. random selection)
[bookmark: OLE_LINK21]Option C: Perform R17 RACH resource selection based on a pre-defined rule (e.g. based on the feature/feature combination priority).
[bookmark: _GoBack]Proposal 2: If UE meets the criteria for multiple individual feature-specific RACH but there is no RACH resource partition configured for the combination of these features, UE can perform as follows:
Option A: Skip the R17 RACH resource selection procedure and choose a common RACH resource.
Option B: Up to UE implementation(e.g. random selection).
Option C: Perform R17 RACH resource selection based on a pre-defined rule (e.g. based on the feature/feature combination priority).
RACH retransmission
The relevant agreements on the RACH retransmission made in the last meeting are as follows:
As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource. However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.
As required by some separate WIs (e.g. RAN slicing requiring for the supporting on the fallback case of 2-step slice-specific RACH fallback to 4-step common RACH), we needs to have a common design to support the fallback mechanism. 
For the R17 fallback mechanism, The key issue is whether the UE can fallback from feature-specific RACH to common RACH. 
We can note that as in the initial RACH resource selection, if 4-step feature-specific RACH resource is not configured, UE selects 2-step feature-specific RACH resource without RSRP checking, in this case, 2-step feature-specific RACH is quite possibly failed due to bad radio condition. 
[bookmark: OLE_LINK24][bookmark: OLE_LINK26]However, for some features, it can not be supported if UE gets access over common RACH resource. Thus for these features, UE can not fallback from to common RACH resource. For the other features (e.g. RAN slicing) which are not very strict to get access based on the feature-specific RACH resource , the fallback case from 2-step feature-specific RACH to 4-step common RACH can be supported.
[bookmark: OLE_LINK27]Observation 2: As in the initial RACH resource selection, if 4-step feature-specific RACH resource is not configured, UE selects 2-step feature-specific RACH resource without RSRP checking, in this case, 2-step feature-specific RACH is quite possibly failed due to bad radio condition. 
Observation 3: For some R17 features (e.g. SDT), it can not be supported if the UE gets access over common RACH resource. 
[bookmark: OLE_LINK5]Proposal 3: As a baseline, the common design to support R17 fallback mechanism should adhere to the following general principles: 
1） [bookmark: OLE_LINK22]If 4-step feature-specific RACH is configured, UE can only fallback from 2-step feature-specific to 4-step feature-specific RACH.
2） Only if 4-step feature-specific RACH is not configured, UE can fallback from 2-step feature-specific RACH to 4-step common RACH.
3） [bookmark: OLE_LINK29]For the features can not be supported on common RACH, e.g. SDT, if 2-step feature-specific RACH is configured, 4-step feature-specific RACH should also be configured.
Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: If UE meets the criteria for multiple individual feature-specific RACH but there is no RACH resource partition configured for the combination of these features, how to perform the R17 RACH resource selection needs to be discussed.
Observation 2: As in the initial RACH resource selection, if 4-step feature-specific RACH resource is not configured, UE selects 2-step feature-specific RACH resource without RSRP checking, in this case, 2-step feature-specific RACH is quite possibly failed due to bad radio condition. 
Observation 3: For some R17 features (e.g. SDT), it can not be supported if the UE gets access over common RACH resource. 

Proposal 1: RACH resource selection in R17 RACH procedure should happen ahead of RA type selection (between 2-step RA and 4-step RA). 
Proposal 2: If UE meets the criteria for multiple individual feature-specific RACH but there is no RACH resource partition configured for the combination of these features, UE can perform as follows:
Option A: Skip the R17 RACH resource selection procedure and choose a common RACH resource.
Option B: Up to UE implementation (e.g. random selection).
Option C: Perform R17 RACH resource selection based on a pre-defined rule (e.g. based on the feature/feature combination priority).
Proposal 3: As a baseline, the common design to support R17 fallback mechanism should adhere to the following general principles: 
1） If 4-step feature-specific RACH is configured, UE can only fallback from 2-step feature-specific to 4-step feature-specific RACH.
2） Only if 4-step feature-specific RACH is not configured, UE can fallback from 2-step feature-specific RACH to 4-step common RACH.
3） For the features can not be supported on common RACH, e.g. SDT, if 2-step feature-specific RACH is configured, 4-step feature-specific RACH should also be configured.
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