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1. Introduction
In RAN2_116e meeting, the following agreements are made on Msg3 repetition:
Further agreements (previous Working Assumptions confirmed in the common RACH session):
1. From CE perspective, carrier selection and BWP selection are performed ahead of CE selection during RACH procedure.
2. From CE perspective, UE compares the RSRP of DL path-loss reference with the Msg3 repetition threshold [rsrp-Threshold-Msg3Rep] during the RACH initialization procedure and decides whether to use CE or non-CE RA. 
3. From CE perspective, if CE RA is selected, then the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure). 
In addition, the following proposals from offline summary [1] were postponed:
Proposal 7.3: From CE perspective, if non-CE RA is selected, then the UE is allowed to switch from non-CE to CE after “N” transmission attempts (similar to 2-step RA to 4-step RA switch). This switch is enabled if network configures something like “msg1-TransMax-CE”.
· Postponed
Proposal 8: From CE perspective, if 2-step RA is selected during the RACH initialization procedure, the UE does not perform CE selection during entire RACH procedure (i.e. until RACH failure).
· Postponed
Considering the RACH partitioning related aspects will to be discussed in RACH common session, in this contribution, we focus on the remaining issues from CE perspective. 
2. Discussion
2.1. Switch from non-CE to CE
In RAN2 last meeting, we have agreed that: “if CE RA is selected, then the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure).”, which means switch from CE to non-CE is not supported. However, whether to support the switch from non-CE to CE is still FFS. In our view, this relates to the structure design of RACH partitioning, which is under the discussion in RACH common session. 
So far, there are two alternatives:
Option 1: 	CE is considered as part of the feature combination for each RACH partition (shown in below figure), and the use of CE is determined before RACH partition selection is performed. 
In Option 1, the switch from non-CE to CE refers to RACH partition change. 


Figure 1 Illustration of RACH partitioning structure – Option 1
Option 2: CE is not considered as part of the feature combination for each RACH partition (shown in below figure), each RACH partition may include RACH resources for both CE and non-CE, the use of CE is determined after RACH partition selection is performed (i.e. first evaluates RedCap, slice, SDT…, and then determine whether CE is needed). 
In Option 2, the switch from non-CE to CE does not refer to RACH partition change. 


Figure 1 Illustration of RACH partitioning structure – Option 2
For Option 1, we think it is up to RACH partitioning session to decide whether switch between different RACH partitions can be supported. 
Observation 1: If RACH common session decides to consider CE as part of the feature combination of RACH partitioning, then it is up to RACH common session to decide whether switch from non-CE to CE (e.g. RACH partition change) can be supported. 
In CE session, we can discuss the necessity of supporting switch from non-CE to CE by assuming Option 2 is adopted.
Based on the offline discussion [1] in RAN2_116e meeting, two fallback scenarios were touched:
· Scenario 1: Switch from non-CE to CE upon Msg1 retransmission when 4-step RA is selected. 
· Scenario 2: Switch from non-CE to CE when fallback from 2-step RA to 4-step RA upon reaching msgA-TransMax. (Please note Msg3 repetition triggered by fallbackRAR is already excluded by RAN1, this scenario 2 does not relate to fallbackRAR)
2.1.1. Scenario 1- Switch upon Msg1 retransmission
For Scenario 1, based on the offline discussion [1] in RAN2_116e meeting, several companies commented that the UE should determine CE or non-CE during each RA preamble transmission. And if switch from non-CE to CE is not supported, then the UE can not be benefit from Msg3 repetition immediately, thus RA failure may occur. 
However, in RAN2 last meeting, the following agreement is made in CE session, which means UE should compare the Msg3 repetition threshold with the RSRP of DL path-loss reference, not the RSRP of per SSB beams.
Agreements:
From CE perspective, UE compares the RSRP of DL path-loss reference with the Msg3 repetition threshold [rsrp-Threshold-Msg3Rep] during the RACH initialization procedure and decides whether to use CE or non-CE RA.
Based on current MAC spec, UE obtains the RSRP of DL path-loss reference during RACH initialization, then upon Msg1 retransmission, the SSB’s RSRP will be used to select the RACH resource. So supporting “switch from non-CE to CE” somehow contradicts to the agreement made last meeting. 
Observation 2: Supporting switch from non-CE to CE (based on CE RSRP threshold evaluation during each Msg1 retransmission) contradicts to the previous RAN2 agreement, because UE does not compare Msg3 repetition threshold with SSB’s RSRP.  
In addition to comparing the CE RSRP threshold every time, another proposal is to introduce a failure time threshold e.g. msg1-TransMax-CE, see the proposal postponed last meeting. 
[Postponed] Proposal 7.3: From CE perspective, if non-CE RA is selected, then the UE is allowed to switch from non-CE to CE after “N” transmission attempts (similar to 2-step RA to 4-step RA switch). This switch is enabled if network configures something like “msg1-TransMax-CE”.
In our view, there is no difference between CE Msg1 and non-CE Msg1, because RAN2 has agreed that for shared RO, it is not supported to configure a separate set of RACH parameters (preambleReceivedTargetPower, powerRampingStep, preambleTransMax) for requesting Msg3 repetition. So the performance of Msg1 transmission should be the same for CE and non-CE, therefore switch from non-CE to CE after “N” Msg1 attempts does not help much.
Proposal 1: From CE perspective, switch from non-CE to CE upon Msg1 retransmission is not supported. If non-CE 4-step RA is selected, then the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure).
2.1.2. Scenario 2 - Switch upon fallback from 2-step to 4-step RA
RAN1 already concluded that Msg3 repetition cannot be triggered by fallbackRAR, so this scenario only relates to the case that fallback is triggered upon reaching MsgA-TransMax. And it also relates to the proposal postponed last meeting:
[Postponed] Proposal 8: From CE perspective, if 2-step RA is selected during the RACH initialization procedure, the UE does not perform CE selection during entire RACH procedure (i.e. until RACH failure).
Actually, in RACH common session, companies are still discussing the order of RACH type selection and CE determination. In general, there are two alternatives:
· Alt-1: CE determination is performed ahead of RACH-type selection (corresponding to Option 1 in 2.1). 
· If CE is triggered, then only 4-step RA will be performed. 
· If non-CE is triggered, then UE can further decide whether to trigger 2-step RA or 4-step RA, but UE will not perform CE selection until RACH failure.
· Alt-2: RACH-type selection is performed ahead of CE determination (corresponding to Option 2 in 2.2). 
· If 4-step RA is selected, then UE can further determine whether to trigger CE; 
· If 2-step RA is selected, then UE does not perform CE; but FFS whether UE can evaluate CE when UE fallbacks from 2-step RA to 4-step RA due to msgA-TransMax;
Based on above analysis, the question is valid only if RACH common session concludes that RACH-type selection is performed ahead of CE determination (i.e. CE is not part of feature combinations). So from CE perspective, we only discuss the necessity of scenario 1 assuming Alt-2 (Option 2) is adopted by RACH common session.
Observation 3: 	RACH common session haven’t concluded the order of RACH-type selection and CE determination. Only if RACH-type selection is performed ahead of CE determination, there is need to discuss whether UE can evaluate CE when fallbacks from 2-step RA to 4-step due to reach msgA-TransMax.
Based on current MAC spec. when fallback from 2-step RA to 4-step RA is triggered due to MsgA-TransMax, the UE will initialize the variables specific to RACH type according to “TS 38.321 section 5.1.1a”. However, the UE does not initialize other RACH parameters. In our view, it is possible that the fallback behavior is triggered because of performance degradation (e.g. radio quality decreases), so allowing the UE to evaluate and trigger Msg3 repetition can be helpful and can increase the RACH success rate. So we propose:
[bookmark: _GoBack]Proposal 2: In case RACH common session concludes that RACH-type selection is performed ahead of CE determination, from CE perspective, UE can perform CE selection when after switching to 4-step RA upon reaching msgA-TransMax.
2.2. CE only BWP
Based on company contributions in last RAN2 meeting, some company propose to clarify whether the network can configure a BWP with only CE RACH resources? In our understanding, for initial BWP, of course, network should provide RACH resources for CE and non-CE. While for dedicated BWP, since it is UE-specific configuration which sent via dedicated RRC signaling, it seems flexible to allow network to configure BWP with only CE RACH resources. For instance, for a RRC_CONNECTED RedCap UE with 1Rx/1Tx, network instructs the UE to always trigger RACH with Msg3 repetition. This is similar to 2-step RA only case.
However, network is able to manage all the configured BWPs, which means if a CE only BWP is configured and activated, it means the network wants the UE to only trigger CE RACH, so there is no need to evaluate Msg3 repetition RSRP threshold again. This is similar to RA-type selection threshold ‘msgA-RSRP-Threshold’, the threshold is only provided if both 2-step and 4-step RA are configured for the BWP (see below). 
	msgA-RSRP-Threshold
The UE selects 2-step random access type to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). This field is only present if both 2-step and 4-step RA type are configured for the BWP.


Observation 4: 	If only CE RACH resources are configured for a BWP, it means the network wants to the UE to only trigger CE RACH when the BWP is activated, in this case, Msg3 repetition RSRP threshold is not needed. 
So in summary, if CE only BWP is not supported, then there is no need to introduce special handling in MAC spec. But if CE only BWP is supported, we suggest to simplify the UE behavior by always triggering CE RACH on that BWP. RAN2 is asked to discuss the select one of the two options:
Proposal 3: RAN2 to select one of following options for CE RACH configuration:
· Option 1: Dedicated BWP with only CE RACH resources is not supported. When configures RACH resources in dedicated BWP, it must include RACH resources for non-CE. 
· Option 2: Dedicated BWP with only CE RACH resources is supported, in this case, Msg3 repetition RSRP threshold is not configured, and UE should always trigger CE RACH when this BWP is activated. 
2.3. UE capability
RAN1 has sent RAN2 the Rel-17 feature list in [2]. For Msg3 repetition, RAN1 already agreed to introduce 1 bit optional capability, and it is per-UE signaled without FR1/FR2, TDD/FDD differentiation, see below:
	30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	
	Yes
	N/A
	UE does not support repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.
	[Per UE]
	No
	No
	N/A 
	
	[Optional with capability signalling]


So there is no need to discuss the necessity of UE capability in RAN2. 
Observation 5: 	RAN1 already defines 1 bit capability for indicating the support of Msg3 repetition. 
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: 	If RACH common session decides to consider CE as part of the feature combination of RACH partitioning, then it is up to RACH common session to decide whether switch from non-CE to CE (e.g. RACH partition change) can be supported. 
Observation 2: 	Supporting switch from non-CE to CE (based on CE RSRP threshold evaluation during each Msg1 retransmission) contradicts to the previous RAN2 agreement, because UE does not compare Msg3 repetition threshold with SSB’s RSRP.  
Observation 3: 	RACH common session haven’t concluded the order of RACH-type selection and CE determination. Only if RACH-type selection is performed ahead of CE determination, there is need to discuss whether UE can evaluate CE when fallbacks from 2-step RA to 4-step due to reach msgA-TransMax.
Observation 4: 	If only CE RACH resources are configured for a BWP, it means the network wants to the UE to only trigger CE RACH when the BWP is activated, in this case, Msg3 repetition RSRP threshold is not needed. 
Observation 5: 	RAN1 already defines 1 bit capability for indicating the support of Msg3 repetition. 
Proposal 1: From CE perspective, switch from non-CE to CE upon Msg1 retransmission is not supported. If non-CE 4-step RA is selected, then the decision doesn’t change during the entire RACH procedure (i.e. until RACH failure).
Proposal 2: In case RACH common session concludes that RACH-type selection is performed ahead of CE determination, from CE perspective, UE can perform CE selection when after switching to 4-step RA upon reaching msgA-TransMax.
Proposal 3: RAN2 to select one of following options for CE RACH configuration:
· Option 1: Dedicated BWP with only CE RACH resources is not supported. When configures RACH resources in dedicated BWP, it must include RACH resources for non-CE. 
· Option 2: Dedicated BWP with only CE RACH resources is supported, in this case, Msg3 repetition RSRP threshold is not configured, and UE should always trigger CE RACH when this BWP is activated. 
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