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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
On 2-step RACH for eRedCap, RAN2#125 sent an LS [1] to RAN1, then RAN1#116bis meeting discussed related aspects of 2-step RACH for eRedCap raised in the LS from RAN2 and sent back an LS reply [2]. 

[bookmark: _Hlk164863223]This contribution provides our views on how to standardize 2-step RACH for eRedCap. A TP is also provided in APPENDIX.
Discussion
 RAN1 LS reply stated that there was no consensus in RAN1 to agree with RAN2 recommendation and revert previous RAN1 agreements. 

RAN2 recommendation (to support 2-step RA for eRedCap UEs on 2-step eRedCap resources) was not accepted by RAN1.

 Furthermore, following concerned case and further agreements are indicated in RAN1 LS reply [2]: 

· Concerned case: when eRedCap 4-step RA resources are not configured, but RedCap 4-step RA resources and RedCap 2-step RA resources are configured both RedCap UEs and eRedCap UEs use RedCap 2-step RA resources for 2-step RA and use RedCap 4-step RA resources for 4-step RA including fallback from 2-step RA. RAN1’s understanding is that the LS from RAN2 does not concern this case, and that 2-step RACH will be supported for eRedCap UEs at least for this case.
  
	[bookmark: _Hlk164860648]Agreement:
· On top of earlier RAN1 agreement
· Additional early indication in MsgA PRACH is not supported.
· 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,
from RAN1 point of view, above can be supported with fallback to 4-step Rel-17 RedCap RACH resources by assuming that gNB will apply eRedCap RAR timing relaxation for RedCap UE when needed.
· Send LS to RAN2 to inform the above agreement.




[bookmark: _Hlk164876772]RAN1#116bis agreed Rel-18 eRedCap UE may fall back from shared 2-step Rel-17 RedCap RACH resources to 4-step Rel-17 RedCap RACH resources (if MsgA PRACH early indication for Rel-17 RedCap UEs is configured and if the Rel-18 eRedCap UE performs 2-step RACH).

Based on following agreements achieved in RAN2#123-bis and RAN2#125bis meetings, we observed that the above RAN1 understanding (highlighted in yellow) for the concerned case aligns with RAN2 agreements.
 
	Agreement @RAN2#123-bis meeting:
· 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. 
Agreement @RAN2#125-bis meeting:
· RAN2 understands that Option 1 (if there is no set of configured RA resources with eRedCap set to true: RedCap is applicable, and eRedCap is not applicable) is the correct behaviour and it is clear from the spec already. No further change needed.


[bookmark: _Hlk164864424]
In details, when MsgA PRACH early indication for Rel-17 RedCap UEs (i.e., 2-step RA resources for Rel-17 RedCap UEs) is configured, there are two cases depending on whether 4-step RA resources for Rel-18 eRedCap are configured or not. Expected Rel-18 eRedCap UE behaviour aligning with RAN2 agreement for these two cases are shown below.
[bookmark: _Hlk164862009]
	
	2-step RA resources 
for Rel-17 RedCap UEs
	4-step RA resources for Rel-18 eRedCap UEs
	Expected Rel-18 eRedCap UE behaviour

	Case 1
	Configured 
	Configured
	・considers the set of configured RA resources with eRedCap set to true as available (i.e., 2-step RACH is not supported for Rel-18 eRedCap UEs)

	Case 2
	Configured
	Not configured
	・considers the set of configured RA resources with RedCap set to true as available (i.e., 2-step RACH and fallback to 4-step Rel-17 RedCap RACH for Rel-18 eRedCap UEs are supported)



 It is obvious that the NW can choose the configuration based on its intension, i.e., 
· If the NW intends to differentiate Rel-18 eRedCap UE from Rel-17 RedCap UE via Msg.1, it can choose to configure 4-step RA resources for Rel-18 eRedCap UEs (Case 1). 
· If the NW intends to not differentiate Rel-18 eRedCap UE from Rel-17 RedCap UE via Msg.1 (then Rel-18 eRedCap UE is differentiated from Rel-17 RedCap UE via Msg.3 or Msg.A PUSCH), it can choose to not configure 4-step RA resources for Rel-18 eRedCap UEs (Case 2).
 
With the above case 2, RAN1#116bis agreement observed in Observation 2 can be supported. Nothing broken in RAN1 and RAN2 specification.

RAN2 confirm that 2-step RACH will be supported for eRedCap by using RedCap 2-step RA resources when eRedCap 4-setp RA resources are not configured, but RedCap 4-step RA resources and RedCap 2-step RA resources are configured. 

RAN2 agree to support following Rel-18 eRedCap UE behaviour:
· When 4-step RA resources for Rel-18 eRedCap UEs are configured, Rel-18 eRedCap UEs consider the set of configured RA resources with eRedCap set to true as available
· When 4-step RA resources for Rel-18 eRedCap UEs are not configured, Rel-18 eRedCap UEs consider the set of configured RA resources with RedCap set to true as available

Since TS38.331 captures RAN2#123bis agreement as followings, we propose to change procedural text in TS38.321 to standardize Rel-18 eRedCap UE behaviour. 
[image: ]

TP is provided in APPENDIX.

RAN2 agree the TP in APPENDIX.

Summary
[bookmark: OLE_LINK3]This contribution provided our views on how to standardize 2-step RACH for eRedCap.

Observation 1	RAN2 recommendation (to support 2-step RA for eRedCap UEs on 2-step eRedCap resources) was not accepted by RAN1.

Observation 2	RAN1#116bis agreed Rel-18 eRedCap UE may fall back from shared 2-step Rel-17 RedCap RACH resources to 4-step Rel-17 RedCap RACH resources (if MsgA PRACH early indication for Rel-17 RedCap UEs is configured and if the Rel-18 eRedCap UE performs 2-step RACH). 

Proposal 1	RAN2 confirm that 2-step RACH will be supported for eRedCap by using RedCap 2-step RA resources when eRedCap 4-setp RA resources are not configured, but RedCap 4-step RA resources and RedCap 2-step RA resources are configured. 

Proposal 2	RAN2 agree to support following Rel-18 eRedCap UE behaviour:
· When 4-step RA resources for Rel-18 eRedCap UEs are configured, Rel-18 eRedCap UEs consider the set of configured RA resources with eRedCap set to true as available
· When 4-step RA resources for Rel-18 eRedCap UEs are not configured, Rel-18 eRedCap UEs consider the set of configured RA resources with RedCap set to true as available

Proposal 3	RAN2 agree the TP in APPENDIX.
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APPENDIX TP for TS38.321

[bookmark: _Toc163044283]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.
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‘ FeatureCombination information element-

FeatureCombinavion-rl7 ::= SEQUENCE {;
reaCap-r17 ENUMERATED {true} OPTIONAL,

smallData-rl7 ENUMERATED {True} OPTIONAL,
nsag-rl7 NSAG-List-r17 OPTIONAL,
msg3-Repetitions-ril ENUMERATED {crue} OPTIONAL,
msgl-Repetitions-ris ENUMERATED {true} OPTIONAL,
eRedCap-ris ENUMERATED {crue} OPTIONAL,
spare2 ENUMERATED {true} OPTIONAL,
sparel ENUMERATED {true} OPTIONAL

3

NSAG-List-r17

SEQUENCE (SIZE (1.. maxSliceInfo-rl7)) OF NSAG-ID-rll

3 FeatureCombination field descriptions=

[FeRedCap-
If present, this field indicates that eRedCap is part of this feature combination. The fields redGap and eRedCap shall not be both set to frue.

This field is not configured in  set of preambles that is configured with 2-step random-access typ:

["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.<

[FredCap-
I present, this field indicates that RedCap is part of this feature combination.

["smallData-
If present, this field indicates that Small Data s part of this feature combination.<*





