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1. Introduction
RAN2 agreements/working assumptions in RAN2 #115e-meeting on PRACH partitioning in agenda item 8.18 were summarized in [1].

	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/or 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.

6.
As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 

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).   

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.

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.


Also, in RAN1 106bis e-meeting [2], we have the following conclusion.

	Conclusion:

· It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication


The above agreements indicates that PRACH preamble partitioning can be discussed by RAN2. In this contribution, we will discuss which cases should be identified for the PRACH configuration, especially for CE and Redcap from RAN1 perspective.

2. Discussion

For the R17 CovEnh, it is agreed that msg1 is used to earlier indicate CE UE or Non-CE UE. Correspondingly, the following agreements [3] are achieved.

	Agreement in RAN1 105e:

· For requesting Msg3 PUSCH repetition, support the following:

·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.

· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 

· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).

· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include

· the separate RO configured by a separate RACH configuration index from legacy UE, and

· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.
Agreement  in RAN1 106e

The separate preambles for requesting Msg3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg3 repetition.


For RedCap, msg1 identification is also supported. Moreover, the RedCap identification can be disabled.  In this case, PRACH resource are shared for RedCap and non-RedCap UE. The following agreement [4] in 106e-meeting is indicated.

	Agreement

Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource

· PRACH preamble partitioning

· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 

Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.


Therefore, there are four kinds of UEs, non-RedCap UE without CE, non-RedCap UE with CE, RedCap UE with CE, RedCap UE without CE.  Similar discussion in [5] is also raised in 106bis e-meeting, e.g., an explosion of combinations ({no repetition, no early indication}, {no repetition, early indication}, {repetition, no early indication}, {repetition, early indication}).  From our understanding, there exists the possibility that 2 kinds of UEs would share the same PRACH resource. Based on the current agreement, the illustration for the possible cases is shown as following:
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Figure 1. Case 1: For RedCap UE with CE and RedCap UE without CE, non-RedCap UE with CE and non-RedCap UE without CE, they have different PRACH resources.
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Figure 2. Case 2: RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.
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Figure 3. Case 3: RedCap UE with CE and non-RedCap UE with CE have different PRACH resources, RedCap UE without CE and non-RedCap UE with CE share the PRACH resources.
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Figure 4. Case 4: RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.
For case 1, it means early indication for both RedCap and CE is needed. 

For case 4, it means only early indication for CE is required and identification for RedCap is not needed. 

For case 2, it means when the UE is configured with CE identification, the RedCap UE identification by msg1 is not configured for UE with CE and the RedCap UE identification by msg1 is configured for UE without CE. 

For case 3, it means when the UE is configured with CE identification, the RedCap UE identification by msg1 is configured for UE with CE and the RedCap UE identification by msg1 is not configured for UE without CE.

For the above different cases, they have different applicability. When the initial UL BWP for non-RedCap UE is larger than 20M, then RedCap UE should be identified. Based on this, case 1 should be supported at least. Similar, if the initial UL BWP for non-RedCap UE is NOT larger than 20M, RedCap UE and non-RedCap UE can share the PRACH resource. Then case 4 also is supported at least. 

If we consider to avoid unnecessary PRACH overhead and partitioning of PRACH resources, case 2 and case 3 could be considered. In case 2, Redcap UE without CE and non-Redcap UE without CE have different PRACH resource. They have higher priority to achieve flexible access control and scheduling. Redcap UE with CE and non-Redcap UE with CE share the same PRACH resource to save PRACH resources. Vice versa in case 3.

Whether the above four cases are supported will affect the discussion of RAN2, and RAN1 needs to give a conclusion or clarification.
Proposal 1: At least the following PRACH resource configuration should be supported 

· For RedCap UE with CE and RedCap UE without CE, non-RedCap UE with CE and non-RedCap UE without CE, they have different PRACH resources.

· RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.

Proposal 2:  Further discuss the following PRACH resource configuration

· RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.

· RedCap UE with CE and non-RedCap UE with CE have different PRACH resources, RedCap UE without CE and non-RedCap UE with CE share the PRACH resources.

3. Conclusions

In this contribution, we have discussed the issues on PRACH resource configuration for RedCap and CovEnh. We make the following observations and proposals:

Proposal 1: At least the following resource configuration should be supported 

· For RedCap UE with CE and RedCap UE without CE, non-RedCap UE with CE and non-RedCap UE without CE, they have different PRACH resources.

· RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.

Proposal 2: Further discuss the following PRACH resource configuration

· RedCap UE with CE and non-RedCap UE with CE share PRACH resources, RedCap UE without CE and non-RedCap UE with CE have different PRACH resources.

· RedCap UE with CE and non-RedCap UE with CE have different PRACH resources, RedCap UE without CE and non-RedCap UE with CE share the PRACH resources.
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