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Introduction
In RAN1#112, several remaining issues, such as support of an additional separate early indication of Rel-18 RedCap UE in Msg1, peak data reduction, Msg4/MsgB bandwidth restriction, etc., were discussed.
A number of companies preferred to support additional separate early indication of Rel-18 RedCap UE in Msg1, but there was no consensus. A compromise proposal was made and discussed, but there was no conclusion.
For peak data reduction, X value was discussed among two values but no agreement was made.
For Msg4 bandwidth restriction, the following working assumption was made, but further check is necessary to confirm it. For MsgB bandwidth restriction, no conclusion nor agreement was made.
Msg4 bandwidth:
Working Assumption
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
In this contribution, we provide our view on these issues.
Discussion
Additional separate early indication(s)
In RAN1#112, a number of companies preferred to support a configurable additional separate early indication in Msg1 for Rel-18 RedCap UE for network flexibility by reusing Rel-17 scheme, but there was no consensus. As a compromise, a proposal was made during online session and captured as FL Proposal 2.3-1g [1].
High Priority Proposal 2.3-1g:
· From RAN1 perspective, support additional separate early indications from Rel-17 RedCap in Msg1, at least when separate early indication for Rel-17 RedCap is not configured:
· Msg1 indication specific for Rel-18 RedCap UEs can be configured by the network (otherwise the Rel-17 RedCap UE behavior is used).
· From RAN1 perspective, support additional separate early indications from Rel-17 RedCap in Msg3:
· Msg3 indication specific for Rel-18 RedCap UEs is expected to always be provided.
· Send LS to RAN2 (cc RAN4) to communicate this week’s relevant agreements and conclusions and ask for their feedback, if any.
· Detailed signaling solution is up to RAN2.
· For 2-step RACH: FFS
FL made another trial of the proposal as follows, but there was a comment this scenario is not agreed by RAN1.
High Priority Proposal 2.3-1h:
· Send LS to RAN2:
· RAN1 has identified a scenario where Rel-17 RedCap UEs and non-RedCap UEs share the legacy initial BWP but a separate initial BWP specific to Rel-18 RedCap UEs is configured and early indication in Msg1 is used only for Rel-18 RedCap UEs.
· RAN1 would like to ask RAN2 for their input on the feasibility of supporting the above scenario from RAN2 perspective.
· For UE BB complexity reduction, decide whether to support additional separate early indication in Msg1 based on the LS response from RAN2 and the outcome of the RAR-Msg3 timeline (i.e., value of ‘X’).

In our understanding, Proposal 2.3-1h is one of possible scenarios of Proposal 2.3-1g, though we agree RAN1 has not agreed this scenario. It seems companies had different understandings of scenarios of the Proposal 2.3-1g in mind during the discussion. It would be dangerous to agree anything without a clear understanding of the scenario Proposal 2.3-1g would imply. 
Proposal 2.3-1g would imply scenarios where PRACH resources of the legacy initial BWP are shared between non-RedCap UE and Rel-17 RedCap. A couple of scenarios could be considered.
Observation:
· FL Proposal 2.3-1g in RAN1#112 would imply couple of scenarios, such as:
· Scenario#1
· All non-RedCap UE, Rel-17 RedCap UE and Rel-18 RedCap UE share the PRACH resources of legacy initial UL BWP, and
· A partition of preambles specific to Rel-18 RedCap UE is configured, no specific partition is configured for Rel-17 RedCap UE
· Scenario#2
· Non-RedCap UE and Rel-17 RedCap UE share the PRACH resources of legacy initial UL BWP, and
· Separate PRACH resources specific to Rel-18 RedCap UE are configured.
Examples for these scenarios could be considered as below:
Observation:
· Example of scenario#1
· A case where channel bandwidth of the carrier is 20 MHz or less and all UE types share initial UL BWP and its PRACH resources. In this scenario, early indication in Msg1 specific to Rel-18 RedCap is not additional one.
· Example of scenario#2 
· A case where a separate initial UL BWP specific to Rel-18 RedCap is configured and separate PRACH resources for Rel-18 RedCap UE are configured on it.
The example of scenario#1 seems useful while the example of scenario#2 would require discussion in RAN1.
Proposal:
· Before discussing proposals such as FL proposal 2.3-1g, clarify the scenarios which is implied by proposals, or
· Add note that such proposals does not imply all possible scenarios are supported.

Peak rate reduction:
In RAN#99, peak data rate of Rel-18 RedCap UE has been confirmed as 10 Mbps [2]. It is required a Rel-18 RedCap UE meets the requirement of 10 Mbps peak data rate. It should be the minimum requirement, otherwise, Rel-18 RedCap devices can take any peak data rate up to 10 Mbps.
Proposal:
· Confirm the requirement of 10 Mbps is minimum requirement.

Rel-18 RedCap UE is required to support data rate of 10 Mbps. From specification point of view, Rel-18 RedCap UE needs to achieve data rate derived from X for add-on as well as Y for stand-alone, as SA-PR1 is agreed in RAN#99 [2]. 10 Mbps could not be guaranteed if data rate derived from X or Y is less than 10 Mbps. Therefore, we make the following proposal.
Proposal:
· For Rel-18 RedCap UE peak data rate reduction,
· 10 Mbps ≤ data rate derived from X or Y ≤ Rel-18 RedCap UE peak data rate.

For X value, two values, 3.0 and 3.2, are on the table. The reason is that BB bandwidth is different between 15 kHz SCS and 30 kHz SCS according to the current agreement. There would be no good reason BB bandwidth is different between subcarrier spacing. This itself is not preferable. And it is also not preferable in deciding value of X and Y. If the maximum number of PRBs for 15 kHz SCS would be revised to 24 PRBs, BB bandwidth for 15 kHz SCS and 30 kHz SCS would be the same.
Proposal:
· It is undesirable that BB bandwidth is different between 15kHz SCS and 30kHz SCS from specification perspective, revise the former agreement of maximum PRBs as follows:
· 24 PRBs for 15 kHz SCS
· 12 PRBs for 30 kHz SCS
· X=3.2

Msg4 bandwidth:
There will be a case where Rel-18 RedCap UE detects a DCI scheduling Msg4 PDSCH with PRB allocation more than maximum number of PRBs, e.g. a DCI intended for a Rel-17 RedCap UE. In such case, Rel-18 RedCap UE may simply discard the DCI due to its inconsistent content, and may try another attempt of initial access.
Proposal:
· Confirm the working assumption on BW restriction of Msg4 from RAN1#112.

Proposal:
· A Rel-18 RedCap may discard DCI scheduling Msg4 PDSCH with more than maximum number of PRBs
· A Rel-18 RedCap may follow existing random access procedure.

MsgB bandwidth:
It was pointed out in RAN1#112, a MsgB may contain multiple contention resolutions (successRAR subSDUs) as shown in Figure 6.1.5a-5 of [3]. In that sense, MsgB has broadcast nature.
 



Figure 6.1.5a-5: Example of a MSGB MAC PDU without MAC SDU(s) [3]
Observation:
· MsgB may contain multiple contention resolutions as specified in TS 38.321
· MsgB has broadcast nature

A MsgB PDSCH is scheduled by a PDCCH with CRC scrambled by MSGB-RNTI. MSGB-RNTI is derived from corresponding PRACH occasion. Therefore, if Rel-18 RedCap UE shares PRACH occasion and CORESET with non-RedCap UE/Rel-17 RedCap UE, Rel-18 RedCap UE may receive a DCI scheduling MsgB intended for non-RedCap UE/Rel-17 RedCap UE.
Observation:
· MSGB-RNTI is derived from corresponding PRACH occasion 
· Rel-18 RedCap UE may receive a DCI scheduling MsgB intended for non-RedCap UE and/or Rel-17 RedCap UE if Rel-18 RedCap UE shares PRACH occasions and CORESET
Observation:
· A UE may not know whether MsgB contains a single or multiple contention resolution(s) before it decodes MsgB
Observation:
· In case Rel-18 RedCap UE shares PRACH occasions among non-RedCap UE and/or Rel-17 RedCap UE, it would not be possible 
According to the discussion above, we will make the following proposal.
Proposal:
· MsgB is considered as broadcast
· Number of PRBs for MsgB PDSCH is not restricted up to 25 PRBs / 12 PRBs for 15kHz / 30 kHz SCS

Summary
In this contribution, we discussed about additional separate early indication and peak data reduction, and made the following observations and proposals:

Additional separate early indication(s)
Observation:
· FL Proposal 2.3-1g in RAN1#112 would imply couple of scenarios, such as:
· Scenario#1
· All non-RedCap UE, Rel-17 RedCap UE and Rel-18 RedCap UE share the PRACH resources of legacy initial UL BWP, and
· A partition of preambles specific to Rel-18 RedCap UE is configured, no specific partition is configured for Rel-17 RedCap UE
· Scenario#2
· Non-RedCap UE and Rel-17 RedCap UE share the PRACH resources of legacy initial UL BWP, and
· Separate PRACH resources specific to Rel-18 RedCap UE are configured.
Observation:
· Example of scenario#1
· A case where channel bandwidth of the carrier is 20 MHz or less and all UE types share initial UL BWP and its PRACH resources. In this scenario, early indication in Msg1 specific to Rel-18 RedCap is not additional one.
· Example of scenario#2 
· A case where a separate initial UL BWP specific to Rel-18 RedCap is configured and separate PRACH resources for Rel-18 RedCap UE are configured on it.
Proposal:
· Before discussing proposals such as FL proposal 2.3-1g, clarify the scenarios which is implied by proposals, or
· Add note that such proposals does not imply all possible scenarios are supported.

Peak rate reduction:
Proposal:
· Confirm the requirement of 10 Mbps is minimum requirement.
Proposal:
· For Rel-18 RedCap UE peak data rate reduction,
· 10 Mbps ≤ data rate derived from X or Y ≤ Rel-18 RedCap UE peak data rate.
Proposal:
· It is undesirable that BB bandwidth is different between 15kHz SCS and 30kHz SCS from specification perspective, revise the former agreement of maximum PRBs as follows:
· 24 PRBs for 15 kHz SCS
· 12 PRBs for 30 kHz SCS
· X=3.2

Msg4 bandwidth:
Proposal:
· Confirm the working assumption on BW restriction of Msg4 from RAN1#112.

Proposal:
· A Rel-18 RedCap may discard DCI scheduling Msg4 PDSCH with more than maximum number of PRBs
· A Rel-18 RedCap may follow existing random access procedure.

MsgB bandwidth:
Observation:
· MsgB may contain multiple contention resolutions as specified in TS 38.321
· MsgB has broadcast nature
Observation:
· MSGB-RNTI is derived from corresponding PRACH occasion 
· Rel-18 RedCap UE may receive a DCI scheduling MsgB intended for non-RedCap UE and/or Rel-17 RedCap UE if Rel-18 RedCap UE shares PRACH occasions and CORESET
Observation:
· A UE may not know whether MsgB contains a single or multiple contention resolution(s) before it decodes MsgB
Observation:
· In case Rel-18 RedCap UE shares PRACH occasions among non-RedCap UE and/or Rel-17 RedCap UE, it would not be possible 
[bookmark: _GoBack]Proposal:
· MsgB is considered as broadcast
· Number of PRBs for MsgB PDSCH is not restricted up to 25 PRBs / 12 PRBs for 15kHz / 30 kHz SCS
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