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1	Introduction
This document is the report of the following email discussion:
[Post123][756] eRedCap UEs behaviour without eRedCap RA-partition (Nokia)
Scope: Discuss and agree on one option from R2-2309061.
Intended outcome: Agreeable TP submitted to next meeting
Deadline: Long


2	Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Nokia (Rapporteur)
	Sunyoung LEE
	sunyoung.lee@nokia.com

	Huawei, HiSilicon
	Yulong
	shiyulong5@huawei.com

	LG electronics
	Hanseul Hong
	hanseul.hong@lge.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



3	Discussion
For RA partition, the agreements from RAN1 and RAN2 are captured below:
	RAN2
· [bookmark: _Int_gVHpP5i5]RAN2 confirms there are cell(s) supporting Rel-18 eRedCap only, i.e. not supporting Rel-17 RedCap UE to camp and access.
· [bookmark: _Int_hYAUbxOy]Additional (on top of RedCap) early indication in MsgA PRACH is not supported.
· Add a new value “enhRedCap-r18” in FeatureCombination-r17
· One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true

RAN1
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.



3.1	Availability of RA resource set
In RAN2#123, RAN2 discussed the UE behaviour without RA partition for R18 eRedCap. In R2-2308237, three options are provided, and in R2-2309061, seven examples of specification implementation are presented. Companies seemed to have different views on the consequence/implication of each option and the specification impact. From rapporteur’s understanding, the options listed in R2-2308237 seems to address two different aspects, i.e., 1) how to determine a set of RA resource is available or not for R18 eRedCap, and 2) when to determine a set of RA resource for R17 RedCap is also available for R18 eRedCap. For easier progress, it is suggested to discuss these aspects step by step.
The yellow-highlighted part in RAN1 agreements may be understood differently because it is not clearly stated whether the agreement is applied to each set of RA resources, or all sets of RA resources:
· Option A. For each set of configured RA resources, the UE considers the set of configured RA resources is available for R18 eRedCap if it is set to true for either R18 eRedCap or R17 RedCap.

· Option B. For each set of configured RA resources, the UE considers the set of configured RA resources is available for R18 eRedCap if it is set to true for R18 eRedCap. Among all sets of configured RA resources, if there no set of configured RA resources with R18 eRedCap set to true, the UE further considers the set of configured RA resources for which R17 RedCap is set to true.

[bookmark: _Int_xolSiI86][bookmark: _Int_0CE92KiN]Option A considers that Msg1 indication for R18 eRedCap is not configured if R18 eRedCap is not set to true for a set of RA resources, but allows use of the set of configured RA resources if R17 RedCap is set to true for that set of RA resources. Option B considers that Msg1 indication for R18 eRedCap is not configured if R18 eRedCap is not set to true for all sets of configured RA resources. In option B, the UE is allowed to use the set of configured RA resources for which R17 RedCap is set to true only after checking the R18 eRedCap availability for all sets of configured RA resources. 
The difference between two options appears when there is at least one set of configured RA resources for which R18 eRedCap is set to true. In such case, option A allows the R18 eRedCap UE to use of additional sets of configured RA resources for which R17 RedCap is set to true. However, option B does not allow use of the sets of configured RA resources for which R17 RedCap is set to true in such case, but it imposes a restriction only on the use of the sets of configured RA resources for which R18 eRedCap is set to true. 
In option B, the network can distinguish RA resources for R17 RedCap and R18 eRedCap by providing at least one set of RA resources for R18 eRedCap. In option A, the set of configured RA resources for R17 RedCap can be used for R18 eRedCap even if there is a R18 eRedCap UE. However, this may not bring any big issue because Msg3 can be used for indication of R18 eRedCap UE anyway. 
From specification perspective, option B may need further discussion on, e.g., when (in which point in time) the UE further considers use of the set of configured RA resources for which R17 RedCap is set to true, i.e., fallback to R17 RedCap UE. For example, two options are provided in R2-2308237:
· [bookmark: _Int_Kufuem1C][bookmark: _Int_pa10a8AI][bookmark: _Int_U7EM1pNB]Option B.1 (Option 2 in R2-2308237): The eRedCap UEs select the set of Random Access resources according to TS 38.321 clause 5.1.1b and clause 5.1.1c. If none of the sets of Random Access resources are available for any feature applicable to the current RACH procedure, the eRedCap UE should consider itself as RedCap UE and perform the selection of Random Access resources procedure again.

· [bookmark: _Int_Ha0fOhPY][bookmark: _Int_vM98WBK6][bookmark: _Int_wYFMq4Up][bookmark: _Int_8x5D2PRa]Option B.2 (Option 3 in R2-2308237): If there is at least one configured set of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UE should perform the selection of Random Access resources procedure considering the eRedCap feature is applicable. Otherwise, if there is none of the configured sets of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UEs should perform the selection of Random Access resources procedure considering RedCap feature is applicable.

The option B.2 suggests fallback to R17 RedCap when there is no set of configured RA resources for which R18 eRedCap is set to true while the option B.1 suggests fallback to R17 RedCap when there is no set of configured RA resources available for any feature triggering the current RA procedure. 
From rapporteur’s understanding, availability check and resource selection are quite separate in the current TS38.321, i.e., the UE first determines the availability for each set of RA resources in S5.1.1c, and then selects the set of RA resources by considering all sets of RA resources in S5.1.1b. However, option B may require some forward-backward interaction because selection of the set of RA resources needs to be repeated by updating the availability of the set of RA resources (option B.1), or availability check already needs to consider all sets of RA resources (option B.2). 
Question 1: Please indicate a preferred option among option A and option B.
	Answers to Question 1

	Company
	A/B
	Technical Arguments

	Huawei, HiSilicon
	No strong view
	The consequence of option A is that UE may consider multiple sets as available, while some of those available sets is to indicate enhRedCap-r18, and some of those is to indicate redCap-r17. Then, the selection among those two sub-sets will be up to NW configuration on the priority. Hence, there is the possibility that eRedCap UE indicates redCap-r17, even if there is available set for enhRedCap-r18.


Option A seems not well aligned with RAN1 agreement wording. Anyway, this should be R2 decision. We can go either way.

	LGE
	Option A with Comments
	Question is not clear. 
According to current RACH partitioning framework, the availability of each set of RA resource is described as excluding condition, i.e.,
1>	if featureA 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 feature A is not applicable.
This implementation of current MAC spec is to consider the various feature combination.
Therefore, neither Option A nor Option B is not aligned with the current spec, considering the following feature combination case. 
· The set of RA resource 1 is configured as follow:
·  eRedCap is set to true; and
· smallData is set to true
· On the other hand, an eRedCap UE initiates RA procedure for initial access
In this case, the set of RA resource 1 not excluded due to eRedCap indication, but it should be considered as not available due to smallData indication, which is not aligned with Option A nor Option B.

Therefore, based on original proposal in R2-2308237, it is suggested to discuss about the feature applicability first, i.e.,
· Option A*. eRedCap UE considers both ‘eRedCap’ and ‘RedCap’ features as applicable to its Random Access procedure, regardless of set of RA resource configuration. Then, eRedCap UE selects the set of Random Access resources according to TS 38.321 clause 5.1.1b and clause 5.1.1c.
· Option B*. eRedCap UE determines the feature applicability of ‘eRedCap’ and ‘RedCap’ based on RA resource configuration, i.e., whether at least one set of Random Access resource with enhRedCap-r18 set to true is configured
· Option B.1*. The eRedCap UEs considers that ‘eRedCap’ is applicable and select the set of Random Access resources according to TS 38.321 clause 5.1.1b and clause 5.1.1c. If none of the sets of Random Access resources are available for any feature applicable to the current RACH procedure, the eRedCap UE should consider that ‘RedCap’ feature is applicable and perform the selection of Random Access resources procedure again.
· Option B.2*. If there is at least one configured set of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UE should perform the selection of Random Access resources procedure considering the ‘eRedCap’ feature is applicable. Otherwise, if there is none of the configured sets of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UEs should perform the selection of Random Access resources procedure considering ‘RedCap’ feature is applicable.
 
Considering the above options, the simplest spec implementation of Option A* is  described in Option 1-1 of R2-2309061. In our understanding, if there is more than one available sets of RA resources for eRedCap UE, the set of RA resource is selected based on the feature priority as specified in 5.1.1d. Therefore, the operation of Option A* and Option B* would be exactly same if the network configures featurePriorities of enhRedCap higher than redCap. Given that no different operation among different options is foreseen (based on network configuration), Option A* should be implemented considering the spec complexity and the selection procedure of the set of RA resources. 

[Rapp] The way of excluding RA resource set by considering the feature combination would not be changed and R17 principle will be kept. If a RA resource set is set to true for feature X, it won’t be used for RA procedure for which feature X is not applicable. 

The question in this email discussion is focused on (e)RedCap, i.e., how the set of RA resources with R17 redCap being set to true is considered available for the RA procedure for which R18 eRedCap is applicable. I understand that Option A*/B* is one way of organizing the options/questions. However, I’ve assumed option A*/B* is more conceptual way of describing option A/B and it would be better to discuss the exact condition how the availability determination is done for RA resources.


	Nokia
	A
	The final selection of RS resources set would not be different for option A and B after feature prioritization (after S5.1.1d) although the number of available sets may be different in S5.1.1c. The option B would require iterative structure for R18 eRedCap UE to find additional resources applicable to R17 RedCap when there is no resource sets applicable to R18 eRedCap, which needs to be specified additionally either in S5.1.1b or 5.1.1c. In this sense, we slightly prefer option A.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Question 2: In case of option B, when do company think R18 eRedCap UE should start to consider the set of RA resources for R17 RedCap also available for R18 eRedCap? Please indicate a preferred option among option B.1 and option B.2.
	Answers to Question 1

	Company
	B.1 or B.2 
	Technical Arguments

	Huawei, HiSilicon
	No strong view
	B.2 has less impact to MAC, whose determination condition can be directly checked in RRC spec (e.g. in field description). As to the statement from rapp, “availability check already needs to consider all sets of RA resources (option B.2)”, there is no “forward-backward interaction”, i.e. “all sets checking” can be done in RRC spec directly by checking eRedCap value in ASN.1. 

Note, the feature combination needs to be considered (e.g. eRedCap + SDT). Then, in B.1, 5.1.1d is also needed to check.

	Nokia
	B2
	B1 may not be aligned with RAN1’s intention when considering the feature combination because there can be a set of RA resources available for the features other than eRedCap, in which case the UE would consider that there is no set of RA resources applicable to all sets of features but there is a set of RA resources applicable to a subset of features in the current specification, i.e., the R18 eRedCap UE may not fallback to R17 RedCap UE.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



3.2	Excluding 2-step RA type for R18 eRedCap
In TS38.321, availability check in 5.1.1c of is performed for the sets of configured RA resources for 4-step RA type and 2-step RA type.
	[bookmark: _Toc139032238][bookmark: _Int_3pHjvs2c]5.1.1c	Availability of the set of Random Access resources
[bookmark: _Int_Ndy1upjG][bookmark: _Int_dgd1fFhK]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:



Given that additional early indication in MsgA is not supported for R18 eRedCap, one specification implementation would be to explicitly specify in TS38.321 that availability check for R18 eRedCap is performed only for 4-step RA type. Another way would be to specify this in TS 38.331 and not to separate the availability check conditino for R18 eRedCap, i.e., the availability check condition for R18 eRedCap is still under the same condition of ' 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'. 
· Option A. In TS 38.321, specify that availability check for R18 eRedCap is performed only for 4-step RA type by separating the availability check procedure for R18 eRedCap.

· Option B. In TS 38.331, specify that R18 eRedCap can be set to true only for 4-step RA type. In TS 38.321, the availability check for R18 eRedCap is not explicitly differentiated for 4-step RA type.
Question 3: Please indicate a preferred option among option A and option B.
	Answers to Question 1

	Company
	A or B
	Technical Arguments

	Huawei, HiSilicon
	Option B
	RRC limitation is anyway needed. There is no point to let RRC configure 2-step resource but not to be allowed in MAC layer. 
So, with option B (RRC restriction), MAC layer will never see the resource set with enhRedCap-r18 as true for 2-step case.

	LGE
	Option B
	Similar to Msg3 repetition, it should be specified that the network should not configure 2-step RA resource for R18 eRedCap early indication. For example, following description can be added in the field description of FeatureCombination:
	enhRedCap
If present, this field indicates that eRedCap is part of this feature combination. The fields redCap and enhRedCap shall not be both set to true. This field is not configured in a set of preambles that is configured with 2-step random-access type.




	Nokia
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4	Text proposal
TP will be provided after the desired behaviour is understood/decided from the discussion.



