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1 	Introduction	
In RAN2#115e, the following agreement has been made in order to have a common indication method for RACH partitioning defined in multiple feature/feature combination. [1]
	1.	Preamble partitioning is defined on a feature and/or feature combination basis.  FFS on signalling.  2step RA and CE is excluded, if RAN1 decided to exclude
2.	Preambles associated with a Rel-17 feature should never be chosen by legacy UEs in the case of RO sharing.  
3.	New feature and/ feature combination specific preambles can be defined in a) Separate time-frequency resources, not defined through legacy RRC signalling, b) Within the Contention free preamble resources (i.e. within the preambles not used for contention based) defined through legacy RRC signalling.  FFS on c) Within the “not available” preambles defined at the end of a RO through the legacy  totalNumberOfRA-Preambles
4.	A common RRC CR capturing the signalling framework for RACH resource configuration across all the WIs should be used and this CR should be maintained as part of the common RACH agenda item.  Each WI is expected to provide the necessary parameters to include in the signalling.



This contribution shares our view on signalling of RACH resource for feature/feature combination.
2	Discussion
In Rel-17, multiple features are discussing separated RACH resource with different objectives. In RAN2#115e, it has been agreed to have a common RRC CR in order to indicate RA resource for feature or feature combination. The feature includes followings:
· SDT [2]: to request large resource in Msg3/MsgA PUSCH
· Coverage Extension [3]: to request Msg3 PUSCH repetition
· RAN slicing [4]: to guarantee the RACH resource to sensitive slice or slice group
· RedCap [5]: to indicate RedCap UE in Msg1/MsgA

Location of RA resource for feature/feature combination
As agreed in RAN2#115e, the RA resource for Rel-17 feature should not be recognized by legacy devices. Therefore, the RA resource signalling should be provided using new RRC parameter or new IE.
In Rel-16, RA resource in initial BWP is configured as illustrated below.


On the other hand, in [Post115-e][504][RACH partitioning] discussion, several options regarding the location of common RACH configuration have been discussed. The proposed locations include followings:
· Option 1: New IE in BWP-UplinkCommon. Within the new IE, multiple feature-specific RACH configurations can be provided. In each RACH configuration, further partitioning as defined in Rel-15/16 can be supported. An example of the common RACH configuration for this option is illustrated below


· Option 2: New IE in RACH-ConfigCommon or MsgA-ConfigCommon. Within the new IE, multiple feature-specific RACH configurations can be provided. If RA resource with feature/feature combination is configured for 2-step RA or 4-step RA, corresponding RA resources are included in RACH-ConfigCommon or MsgA-ConfigCommon respectively. An example of common RACH configuration in 4-step RA for this option is illustrated below.



When a new signalling method for feature configuration is defined, following points should be considered:
· Signalling overhead caused by duplicated configuration should be avoided. That is, the other RA parameters (e.g., ra-ContentionResolutionTimer, msgA-TransMax, etc) should not be re-defined. 
· The forward compatibility should be ensured. Since there might be further features with isolated RACH resource in future releases, the signalling method should be easily extensible.

Regarding signalling overhead,
· If option 1 is taken, in order to minimize the signalling overhead, new IE only defines RA resource configuration and relevant parameters for feature or feature combination. 
· If option 2 is taken, only the RA resource configuration and relevant parameters are added in existing IEs for RA procedure (i.e., RACH-ConfigCommon and MsgA-ConfigCommon).
If the new signalling method minimizes the overhead as stated above, UE behaviour for each option would be different as follows: 
· For option 1, a UE with feature or feature combination should refer to existing IEs(e.g., RACH-ConfigCommon and MsgA-ConfigCommon) and new IE(i.e., RACH configuration for feature/feature combination).
· In 2-step RA procedure specified in Rel-16, separated IE(i.e., RACH-ConfigCommonTwoStepRA) is defined to configure separated RO or separated preamble. Same approach can be applied to RA procedure with feature or feature combination.
· For option 2, a UE with feature or feature combination only needs to refer existing IEs for feature or feature combination. Within the existing IEs, the UE may find the additional configuration for feature or feature combination.
In our view, UE operation in both options can be acceptable.

On the other hand, regarding forward compatibility,
· If option 1 is taken, when a new feature is defined in future releases, it could be added as an additional feature for RACH isolation, which can be included in newly defined IE. 
· If option 2 is taken, when a new feature is defined in future releases, additional parameter should also be defined in existing IEs for RA procedure, i.e., RACH-ConfigCommon and MsgA-ConfigCommon.
That is, option 1 provides simpler specification for potential features in future releases. 
In summary, considering these aspects, option 1 provides simpler indication and flexibility for the network to configure the separated RA resource and relevant configuration. 
Proposal 1. RA resource for feature/feature combination can be defined using separated IE in BWP-UplinkCommon. 

Indication method for feature/feature combination
In the RA resource configuration, the indication of feature/feature combination is needed. One method for the indication, as in the e-mail discussion [Post115-e][504][RACH partitioning], is to indicate using ENUMERATED {true} for each feature. An example of the indication for feature/feature combination in the e-mail discussion is as follows:
	FeatureCombinationIndication ::= SEQUENCE {
	redCap				ENUMERATED {true} OPTIONAL,
	smallData			ENUMERATED {true} OPTIONAL,
	slicing			ENUMERATED {true} OPTIONAL,
	covEnh				ENUMERATED {true} OPTIONAL,
	...,
	potentialRel-18Feature	ENUMERATED {true} OPTIONAL
}



On the other hand, in RAN slicing, the isolated RACH resource is only for specific slice group. That is, the indication of slice group ID is needed for RA resource for RAN slicing. Regarding this point, some companies have commented that feature indication using ENUMERATED {true} for RAN slicing is not enough, since the RA resource is associated with specific slices. These companies suggested to use slice group ID rather than binary indication (i.e., ENUMERATED {true}).
However, if the different formats of indication are allowed, the signalling for feature indication would be complicated. Considering the scalability for potential features of future releases, the feature indication should be defined as simple as possible. Therefore, unified indication method is suggested for each feature rather than allowing various indication method. That is, binary indication for each feature is enough. When the additional mapping information between the isolated RA resource and additional ID (e.g., slice group ID for RAN slicing), it should be provided using the separated parameter. The details on separated parameter can be defined in each WI.
Proposal 2. Use binary indication for each feature for identification of feature/feature combination. 
Meanwhile, as agreed in RAN2#115e meeting, RA resource for Rel-17 features should not be used by legacy UEs. Similarly, if potential feature is defined in future releases, the RA resource for the potential feature should not be used by Rel-17 UEs. 
On the other hand, if an extensible format is defined for feature indication, the indication method for future release should be also considered. That is, the feature indication for the potential feature (e.g., potentialRel-18Feature) can be added in future release as follows:
	FeatureCombinationIndication ::= SEQUENCE {
	redCap				ENUMERATED {true} OPTIONAL,
	smallData			ENUMERATED {true} OPTIONAL,
	slicing			ENUMERATED {true} OPTIONAL,
	covEnh				ENUMERATED {true} OPTIONAL,
	...,
	potentialRel-18Feature	ENUMERATED {true} OPTIONAL
}



However, since the indication for the potential feature is not readable for Rel-17 UEs, Rel-17 UEs may ignore the indication for potential feature. Therefore, Rel-17 UEs may use the RA resource for the potential feature, even though it is not allowed.
One method to avoid the misunderstanding indication of the potential feature, the feature indication may additionally define a binary indication in order to prevent the usage of RA resource by Rel-17 UEs. For example, if the additional binary indication is set to true, it specifies that this RA resource is reserved for potential feature, i.e., cannot be used by Rel-17 UEs. An example format for reservation for future indication is as follows:
FeatureCombinationIndication ::= SEQUENCE {
	redCap					ENUMERATED {true} OPTIONAL,
	smallData				ENUMERATED {true} OPTIONAL,
	slicing				ENUMERATED {true} OPTIONAL,
	covEnh					ENUMERATED {true} OPTIONAL,
	...,
	rvd_for_potential_Feature		ENUMERATED {true} OPTIONAL, 
	potentialRel-18Feature	ENUMERATED {true} OPTIONAL 
	... 
} 

Proposal 3. Define a method in order to prevent usage of RA resource by Rel-17 UEs for potential feature.

3	Conclusion
In this paper, we discussed the RACH partitioning defined in Rel-17 features. The discussion includes the following proposals:
[bookmark: _GoBack]Proposal 1. RA resource for feature/feature combination can be defined using separated IE in BWP-UplinkCommon. 
Proposal 2. Use binary indication for each feature for identification of feature/feature combination. 
Proposal 3. Define a method in order to prevent usage of RA resource by Rel-17 UEs for potential feature.
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