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1 	Introduction	
This document is for discussion and summary of following offline disuccsion:
[AT125][CE_enh][801] Discuss the eREDCAP and REDCAP switching for CFRA (LG)
	Intended outcome: Agreeable details for handling of eREDCAP to REDCAP switching for CFRA
	Deadline:  Thursday Feb 29th (TBD)
2	Discussion
2.1 Reference
Following papers are used as a reference, as these contributions provide the TP to support CFRA with Msg1 repetition for eRedCap UE.
[1] R2-2401438	Miscellaneous MAC corrections for CE	ZTE Corporation
[2] R2-2401500	Support of Msg1 repetition for eRedCap UEs	LG Electronics Inc.	
[3] R2-2400132	Discussion on open issues on user plane for CE	Huawei, HiSilicon
[4] R2-2401101	Discussion on the CP remaining issues of CE	CATT	discussion

2.2 Background: Related RA procedure in different cases
2.2.1 CBRA procedure with Msg1 repetition for eRedCap
If the eRedCap UE or RedCap UE performs the CBRA procedure, fallback procedure is supported as follows:
· If RRC indicates that eRedCap is applicable, the RACH partition associated with RedCap indication is NOT available, i.e., fallback procedure from eRedCap to RedCap is NOT supported in CBRA procedure.
· Similarly, with Msg1 repetition, fallback procedure from [eRedCap + Msg1 repetition] to [RedCap + Msg1 repetition] is NOT supported in CBRA procedure.
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· For RedCap UE, or if RedCap is applicable for eRedCap UE, the RACH partition associated without any indication is available, i.e., the fallback procedure from RedCap partition to legacy partition is supported in CBRA procedure.
· Similarly, with Msg1 repetition, fallback procedure from [RedCap + Msg1 repetition] Partition to [Msg1 repetition] partition is supported in CBRA procedure.
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In summary, for CBRA with Msg1 repetition, fallback procedure is supported as follows:
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2.2.2 CFRA procedure with Msg1 repetition for RedCap 
From CE perspective, for non-RedCap UE, configuring Msg1 repetition number in CFRA resource is only supported if there is corresponding RACH partition with Msg1 repetition with same repetition number.
For RedCap UE, configuring Msg1 repetition number in CFRA resource is only supported if there is corresponding RACH partition for RedCap with Msg1 repetition with same repetition number. 
Therefore, the fallback procedure from RedCap with Msg1 repetition to Msg1 repetition for normal UE is NOT supported.
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2.2.3 CFRA procedure without Msg1 repetition for eRedCap 
When an eRedCap UE performs CFRA procedure without Msg1 repetition, fallback procedure is supported as follows:
· If RRC indicates that eRedCap is applicable, the RACH partition associated with RedCap indication can be used even though it is NOT available, i.e., fallback procedure from eRedCap to RedCap is supported in CFRA procedure.
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· For RedCap UE, or if RedCap is applicable for eRedCap UE, the RACH partition associated without any indication is available, i.e., the fallback procedure from RedCap partition to legacy partition is supported in CFRA procedure.
[image: ]

In summary, following fallback procedure is supported as follows for CFRA procedure without Msg1 repetition.
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2.3 Discussion
2.3.1 Discussion 1: MAC procedure for CFRA with Msg1 repetition for eRedCap
The TP for MAC procedure for CFRA with Msg1 repetition for eRedCap UE is provided by ZTE[1], LGE[2], Huawei[3], and CATT[4]. Looking at TPs, there are two separated views on whether the fallback from eRedCap to RedCap is allowed in CFRA with Msg1 repetition, i.e., whether “?” in below figure is supported or not.
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 There are two approaches for “?” mark as follows:
· Approach 1: No fallback from eRedCap to RedCap with Msg1 repetition, once RRC indicates that eRedCap is applicable (LGE[2], HW[3])
· Approach 2: Support fallback from eRedCap with Msg1 repetition to RedCap with Msg1 repetition, if RA resource for RedCap with Msg1 repetition is configured. (ZTE[1], CATT[4])
During the online discussion, following points are identified on each approach:
Approach 1:
· This approach follows the same principle as CBRA procedure with Msg1 repetition for eRedCap UE (as in 2.2.1).
· This approach follows the same principle as CFRA procedure with Msg1 repetition for RedCap UE (as in 2.2.2).
· eRedCap and RedCap are defined as separated features. Therefore, if the fallback for eRedCap indication with Msg1 repetition  RedCap indication with Msg1 repetition is supported, the network would be confused since two features are mixed in one RACH partition.
Approach 2:
· This approach follows the same principle for CFRA procedure without Msg1 repetition for eRedCap UE (as in 2.2.3)
Based on the above points, it is suggested to discuss which approach should be adopted:
Discussion Point 1. Discuss to adopt one of the followings on whether the fallback procedure from [eRedCap + Msg1 repetition] to [RedCap + Msg1 repetition] for CFRA with Msg1 repetition is supported or not:
· Approach 1: for CFRA case with Msg1 repetition, when RedCap is not applicable, no fallback procedure from eRedCap with Msg1 repetition to RedCap with Msg1 repetition is defined. Below TP can be used as a baseline: 
	1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and eRedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with eRedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.



· Approach 2: for CFRA case with Msg1 repetition, when RedCap is not applicable, eRedCap UE may fallback procedure from eRedCap with Msg1 repetition to RedCap with Msg1 repetition. Below TP can be used as a baseline:
	1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and eRedCap is applicable for the current Random Access procedure: 
2>	If there is one set of Random Access resources that is only configured with eRedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number:
3>	select this set of Random Access resources for this Random Access procedure.
2> else:
3> select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.


Note: the main difference between the two TPs is whether the yellow highlighted part in Approach 2 is needed
Discussion
· ZTE, Ericsson, QC, HW is fine with Approach 1
· HW would like to confirm that there is no duplicated discussion in eRedCap session.
Proposal: No fallback from eRedCap to RedCap with Msg1 repetition for CFRA, once RRC indicates that eRedCap is applicable.

2.3.2 Discussion 2: Network restriction to configure Msg1 repetition number for CFRA
In order to ensure the fallback procedure from CFRA to CBRA with the same repetition number, msg1-Repetitions can be configured for normal UE (i.e. non-RedCap UE) only if there is RACH partition for Msg1 repetition with same repetition number.
Similarly, msg1-Repetitions can be configured for RedCap UE only if there is RACH partition for [RedCap + Msg1 repetition] with same repetition number.
	Conditional Presence
	Explanation

	4StepCFRArep
	For non-RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.



Since there is already additional field description for RedCap UE, one TP [2] proposes to update the above field description in order to specific in which case msg1-Repetitions can be configured for eRedCap UE. 
Discussion point 2.  To discuss whether field description of condition presence for msg1-Repetitions should be updated to consider eRedCap UE.
If it is agreed to update the above field description, following TP could be used as a baseline for Approach A. In [2], above conditional presense is updated based on whether eRedCap is applicable or RedCap is applicable for the current RA procedure as follows:
· If eRedcap is applicable for eRedCap UE, Msg1 repetition number can only be configured in RACH-ConfigDedicated if there is CBRA resource eRedCap indication and Msg1 repetition indication with the same Msg1 repetition number is configured.
· If Redcap is applicable for eRedCap UE, Msg1 repetition number can only be configured in RACH-ConfigDedicated if there is CBRA resource RedCap indication and Msg1 repetition indication with the same Msg1 repetition number is configured.

	Conditional Presence
	Explanation

	4StepCFRArep
	For non-(e)RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs or if RedCap is applicable for eRedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.
For eRedCap UEs, if eRedCap is applicable, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only eRedCap and msg1-Repetitions which is associated with the same Msg1 repetition number.



Discussion
· ZTE, HW would like to update the text and update the RRC CR.
Proposal: Update the field description of condition presence for msg1-Repetitions should be updated to consider eRedCap UE.
TP in [2] is used as a baseline, and update during the post e-mail discussion.


3	Conclusion
Based on the F2F discussion on [801], followings are proposed:
Proposal 1: No fallback from eRedCap to RedCap with Msg1 repetition for CFRA, once RRC indicates that eRedCap is applicable. TP in Annex A is be used as a baseline.
Proposal 2: Update the field description of condition presence for msg1-Repetitions should be updated to consider eRedCap UE. TP in Annex B is used as a baseline, and update the text during the post e-mail discussion.



Annex A	MAC TP for proposal 1
	1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and eRedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with eRedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.





Annex B.	RRC TP for proposal 2
		Conditional Presence
	Explanation

	4StepCFRArep
	For non-(e)RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs or if RedCap is considered to be applicable for this Random Access procedure for eRedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.
For eRedCap UEs, if eRedCap is considered to be applicable for this Random Access procedure, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only eRedCap and msg1-Repetitions which is associated with the same Msg1 repetition number.









Annex C	Related specs and Agreements
Annex C.1 Specs and Agreement for 2.2.1
Agreements from eRedCap
It is up to NW implementation to ensure that all partitions that the NW is interested to use to differentiate UEs. E.g. if the NW wants to be sure to be able to differentiate eRedCap and RedCap UEs, it would need to define all needed partitions for this.
Rel-18 eRedCap UE considers the set of configured RA resources with RedCap set to true as available for the RA procedure only when there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources. 
It is specified in TS 38.331 that RRC determines that RedCap is applicable to the RA procedure for Rel-18 eRedCap UE only if there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources. In TS 38.321, no additional specification change is expected for Proposal 1 unless it is much simpler if we specify this in MAC.

Related RRC specification: 

	FeatureCombination field descriptions

	eRedCap
If present, this field indicates that eRedCap is part of this feature combination. The fields redCap and eRedCap shall not be both set to true. If the UE is an eRedCap UE and there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources, the UE considers redCap to be applicable for random access procedure. This field is not configured in a set of preambles that is configured with 2-step random-access type.




Related MAC specification:

	[bookmark: _Toc155999606]5.1.1c	Availability of the set of Random Access resources
The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:
1>	if eRedCap is set to true for a set of Random Access resources:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
1>	if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
[bookmark: _Hlk152170422]1>	if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which (e)RedCap is not applicable;
2>	consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.
[=> Adopted to support 2-step RedCap RACH, i.e., not related to CE (for 4-step RA)]






Annex C.2 Specs and Agreement for 2.2.2
Agreements from CE sessions
Upon fallback from CFRA with repetition to CBRA with repetition, the UE only selects the RACH resources that associated the same repetition number that indicated for CFRA.

Related RRC specification

	RACH-ConfigDedicated ::=        SEQUENCE {
(...other legacy configurations)
    [[
    msg1-RepetitionNum-r18          ENUMERATED {n2, n4, n8}              OPTIONAL -- Cond 4StepCFRArep
    ]]
}

	CFRA field descriptions

	msg1-RepetitionNum
Indicates the MSG1 repetition number used for contention free 4-step random access type in TS 38.321 [3]. If this field is absent, the UE performs contention free 4-step random access without MSG1-Repetitions.



	Conditional Presence
	Explanation

	4StepCFRArep
	For non-RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.





· Msg1 repetition can be performed for RedCap UE in CFRA only if there is RACH partition for [RedCap + Msg1 repetition] is configured

Related MAC specification

	1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including (e)RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure:
(…procedures for CBRA)
1>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:
2>	select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.
 (…unrelated part)
1>	else:
(… unrelated part)
2>	else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure, and Msg1 repetition number is indicated in rach-ConfigDedicated:
3>	select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.



· No checking on resource availability if the CFRA with Msg1 repetition number is configured for Redcap UE.




Annex C.2 Specs and Agreement for 2.2.3
Agreement from eRedCap session
We attempt to implement in MAC the UE behaviour of CFRA to CBRA fallback for eRedCap UEs. If we find issues we may need to go the RRC way of defining a NW restriction.

Related MAC specification

	1>	if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including (e)RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure:
(…for CBRA procedure)
1> else if …
(…unrelated part)
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication; or
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with eRedCap indication; or
1>	else if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is no set of Random Access resources available that is only configured with eRedCap indication and there is one set of Random Access resources available that is only configured with RedCap indication:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	if (...for R18 MIMO related)
(…unrelated part)
2>	else:
3>	select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.



· If eRedCap is applicable and there is no RACH partition for eRedCap indication, fallback procedure to select RACH partition for RedCap indication is supported, if configured.
· If RedCap is applicable and there is no RACH partition for RedCap indication, fallback procedure to select legacy RACH partition is supported.
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