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1 Introduction
In the latest RAN2#124 meeting, we discussed on on eRedCap to use 2-step RA resource for RedCap, and the following is captured [1]:
1. In case 2 (4-step . In case 2 (4-step PRACH eRedCap + 2-step PRACH RedCap), R18 eRedCap UE is allowed to select 2-step RA. If the R18 eRedCap UE selects 2-step RA, the R18 eRedCap UE performs 2-step RA by using the 2-step PRACH RedCap resources. In this case, if fallback from 2-step RA to 4-step RA is required (according to the current specification), the R18 eRedCap UE initiates 4-step RA by using the 4-step PRACH RedCap resources.
2. We will discuss how to capture this in the spec over email.
Even though we discussed in [Post124][811] 38.321 CR to introduce eRedCap (vivo), because of limited time, the intended behaviour for UE is still not resolved in MAC spec. In this contribution, we provide some views on the remaining issues and how to capture it.
2 Discussion
To make things clear, we listed all the cases as show in the following table:
	case
	R17 Redcap EI
	R18 Redcap EI(4-step)
	The RA UE uses
	Spec impact

	#1
	configured
	Not configured
	RRC determines Redcap is applicable, choose Redcap
	Already captured in RRC

	#2
	Not configured
	configured
	RRC determines eRedcap is applicable, choose eRedcap
	Already captured in RRC and MAC

	#3
	Only 4-step configured
	configured
	RRC determines eRedcap is applicable, choose eRedcap
	FFS

	#4

	2-step EI configured

(optional with 4-step EI)
	configured
	R18 eRedCap UE is allowed to select 2-step RA as agreed in last meeting
	FFS


For case2, since only eRedcap EI is configured, RRC will indicated eRedcap as applicable, then UE will treat it as eRedcap UE. Then the behaviour has already been captured in MAC as highlighted as yellow as in below. 

For case3, we can understand the part as highlighted as green is intended to indicated this case that only R17 Redcap 4-step EI configured but R18 EI configured is configured, then Redcap EI resource is only used by Redcap UEs. 

For case4, we understand the part as highlighted as blue is intended to indicated this case that R17 Redcap 2-step EI configured (optionally with R17 Redcap 4-step EI) but R18 EI configured is configured, then both Redcap EI resource and eRedcap EI resource can both be used by the UE thus the final check is based on the feature priority just as in legacy way is an option. 
	· 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.

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.


For the case1, as RRC has already captured that “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.”, then an eRedcap UE will treat it as Redcap UE. For the branch highlighted as green, there is no problem that UE will use the Redcap EI resource. But for the branch highlighted as blue, bullet “2>
consider eRedCap as both eRedCap and RedCap in the following procedure in clause 5.1.1c and 5.1.1d.” will still be performed which is obviously not needed.

Also, we noticed that in the beginning of clause 5.1.1.c, MAC has specified that “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” that UE will judge the resource for each set of RA resource either configured for 2-step or 4 step, while the context below describes as if the resource for each set can be configured for 2-step and 4 step which is very confusing to the readers.
However, since RAN1 has agreed that Redcap 2-step EI can only be used when UE performs 2-step RACH, we can add that condition that when RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the UE considers Redcap to be applicable for random access procedure.

	· If MsgA PRACH early indication for Rel-17 RedCap UEs is configured, a Rel-18 eRedCap UE shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs if the Rel-18 eRedCap UE performs 2-step RACH.




Proposal 1.   For the case (4-step PRACH eRedCap + 2-step PRACH RedCap), if RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the UE considers Redcap to be applicable for random access procedure, then 2-step PRACH RedCap will be chosen. Otherwise, UE considers eRedcap to be applicable for random access procedure, then 4-step PRACH eRedCap will be chosen.
Based on this, we think a better way to capture this is to let RRC to determine which feature is applicable, i.e., eRedcap or Redcap, thus MAC will use it for resource choosing and the MAC RACH framework is not impacted. Thus, the MAC can be simplified as show below.
	5.1.1c  Availability of the set of Random Access resources

(…omitted)

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.

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.

(…omitted)


Proposal 2.   RAN2 is suggested to consider the 2 options to capture the use of 2-step RA resources for eRedCap either in RRC or in MAC.

And the proposed TPs are attached in Annex.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1.   For the case (4-step PRACH eRedCap + 2-step PRACH RedCap), if RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the UE considers Redcap to be applicable for random access procedure, then 2-step PRACH RedCap will be chosen. Otherwise, UE considers eRedcap to be applicable for random access procedure, then 4-step PRACH eRedCap will be chosen.
Proposal 2.   RAN2 is suggested to capture the use of 2-step RA resources for eRedCap in RRC spec.
4 References
[1] RAN2 124 meeting minutes

5 Annex A for capture the use of 2-step RA resources for eRedCap in MAC spec (Option1):
Start of change

· 5.1.1b
Selection of the set of Random Access resources for the Random Access procedure

The MAC entity shall:

1>
if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>
if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>
assume Msg3 repetition is applicable for the current Random Access procedure.

1>
else:

2>
assume Msg3 repetition is not applicable for the current Random Access procedure.

1>
if contention-free Random Access Resources have been provided for this Random Access procedure and a Msg1 repetition number is indicated in rach-ConfigDedicated:

2>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number indicated in rach-ConfigDedicated.

1>
else if contention free Random Access Resources have not been provided for this Random Access procedure and the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources with msg1-Repetitions set to true and set(s) of Random Access resources without msg1-Repetitions set to true:
2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 8 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 8.

2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 4 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 4.

2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 2 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 2.

2>
else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
3>
assume Msg1 repetition is not applicable for the current Random Access procedure.

1>
else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:

2>
assume Msg1 repetition is applicable for the current Random Access procedure;

2>
if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:

3>
if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 8.

3>
if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:

4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 4.

3>
if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 2.

3>
else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:

4>
assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.

2>
else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):

3>
assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.
NOTE 1:
Void.

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:

NOTE 2:
The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of NSAG-ID is determined by upper layers when the Random Access procedure is initiated. The applicability of (e)RedCap is also determined by upper layers except for the case that there is at least one set of configured RA resources for 2-step RA type with RedCap set to true among all sets of configured RA resources and RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the UE considers Redcap to be applicable when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity. 
NOTE 3:
SDT is not applicable for the Random Access procedure initiated by upper layers for MT-SDT.

2>
if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):

3>
select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.

2>
else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:

3>
select this set of Random Access resources for this Random Access procedure.

2>
else if there are more than one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure and Msg1 repetition is applicable for this Random Access procedure:

3>
select the set of Random Access resources that associated with highest repetition number among the sets of Random Access resources.
2>
else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):

3>
select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d 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.

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 the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:

3>
select the set of Random Access resources corresponding to the active additionalPCI.

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.

2>
else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:

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.

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.

End of change
6 Annex A for capture the use of 2-step RA resources for eRedCap in RRC spec (Option2):

Start of change
6.2.2
Message definitions

–
FeatureCombination
The IE FeatureCombination indicates a feature or a combination of features to be associated with a set of Random Access resources (i.e. an instance of FeatureCombinationPreambles).

FeatureCombination information element

-- ASN1START

-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {

    redCap-r17                 ENUMERATED {true}                                    OPTIONAL,  -- Need R

    smallData-r17              ENUMERATED {true}                                    OPTIONAL,  -- Need R

    nsag-r17                   NSAG-List-r17                                        OPTIONAL,  -- Need R

    msg3-Repetitions-r17       ENUMERATED {true}                                    OPTIONAL,  -- Need R

    msg1-Repetitions-r18       ENUMERATED {true}                                    OPTIONAL,  -- Need R

    eRedCap-r18                ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare2                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare1                     ENUMERATED {true}                                    OPTIONAL   -- Need R

}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

-- TAG-FEATURECOMBINATION-STOP

-- ASN1STOP

	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. If there is at least one set of configured RA resources for 2-step RA type with RedCap set to true among all sets of configured RA resources and RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the UE considers Redcap to be applicable for random access procedure. In other cases, the UE considers eRedCap 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.

	msg1-Repetitions

If present, this field indicates that signalling of msg1 repetition is part of this feature combination. This field is not configured in a set of preambles that is configured with 2-step random-access type.

	msg3-Repetitions

If present, this field indicates that signalling of msg3 repetition is part of this feature combination. This field is not configured in a set of preambles that is configured with 2-step random-access type.

	nsag

If present, this field indicates NSAG(s) that are part of this feature combination.

	redCap

If present, this field indicates that RedCap is part of this feature combination.

	smallData

If present, this field indicates that Small Data is part of this feature combination.


End of change
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