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1	Introduction
In the last meeting, we agreed the following agreements on the early identification of eRedCap UEs :
	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.
Solutions that increase the msg3 size are excluded (e.g. eLCID cannot be used as a solution for this purpose)
RAN2 will discuss and find a solution in Rel-18
Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network.   FFS on details
An explicit indication from network will be added to enable this feature.  FFS on the details of signaling. 
 A single CR will capture the extension and LCID value to be used.  Only the need for LCID value usage will be agreed by each individual session.  Combinations can be discussed in individual session and can be brought up to common session for discussion only if need.   MAC rapporteur will provide the CRs.


In the remaining part of this contribution, we discuss the further issues on early identification of eRedCap UEs, including the Msg1-based early identification, Msg3-based early identification.
[bookmark: _Toc499559238][bookmark: _Toc61387172][bookmark: _Toc147158671]2	Discussion
[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]2.1	Msg1-based identification
2.1.1	2-step RACH resources sharing issue 
In the current RACH procedure, the UE should perform the selection of the set of random access resources procedure before determining the RA type of this RACH procedure. For CFRA, if only 4-step RACH resources or only 2-step RACH resources are configured within the selected set of random access resources, the UE should select 4-step RACH or 2-step RACH accordingly. If both 4-step RACH resources and only 2-step RACH resources are configured within the selected set of random access resources, the UE should select either 4-step RACH or 2-step RACH based on the RSRP of the DL pathloss.
For eRedCap UE, the sets of random access resources with eRedCap indication are only supported for 4-step RACH. If there is at least one set of random access resources with eRedCap-r18 set to true, the RRC layer indicates that the eRedCap feature is applicable for the triggered RACH procedure to the MAC, and MAC would select the set of random access resources using the eRedCap feature. Therefore, all the sets of random access resources for 2-step RACH which are configured with redCap-r17 indication are not applicable for the RACH procedure triggered by the eRedCap UE, since the RedCap feature is not applicable for this RACH procedure.
Naturally, if there is at least no set of random access resources with eRedCap-r18 set to true, the RRC layer indicates that the RedCap feature is applicable for the triggered RACH procedure to the MAC would select the set of random access resources using the RedCap feature. In case the selected set of random access resources includes 2-step RACH resources, 2-step RACH may be selected. In this case, the set of random access resources for 2-step RACH with RedCap indication can be shared by the eRedCap UEs.
Observation 1: Whether eRedCap or RedCap is applicable for eRedCap UE’s RACH only depends on the whether eRedCap-r18 value is configured for 4 step RACH resource sets, since “This field is not configured in a set of preambles that is configured with 2-step random-access type” as in the running CR.
Observation 2: As in the endorsed RRC running CR, RRC layer directly indicates/decides whether eRedCap or RedCap is applicable for eRedCap UE’s RACH (regardless 4step or 2step RACH), only based on the whether there is at least one RACH resource set with eRedCap-r18 configured as true. 
Proposal 1: If the RA resource sets for 2-step RACH with RedCap indication are configured, eRedCap UEs can use these sets ONLY when RRC indicates RedCap feature is applicable for the RACH procedure (i.e. when there is no RA resource set with eRedCap-r18 set to true).
2.1.2	Fallback from CFRA to CBRA for eRedCap UEs
	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 RedCap and/or Slicing and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
xxxx
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:
2>	select this set of Random Access resources for this Random Access procedure.
1>	else:
2>	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.



In Rel-17, if contention-free random access Resources have been provided for the RACH procedure and RedCap is applicable for the current RACH procedure and there is one set of random access resources available that is only configured with RedCap indication, the UE shall select this set of random access resources for this RACH procedure. This means when CFRA resources are provided, RedCap UEs should use RedCap-only RACH resources (i.e. the set of random access resources only configured with RedCap indication) to initialize the RACH parameters (e.g. rsrp-ThresholdSSB) and as the selected set of random access resources in case that CBRA is performed finally. If there are no RedCap-only RACH resources, RedCap UEs should select the set of random access that are not associated with any feature indication.
Observation 3: The R17 RACH partitioning supports to directly select “RedCap-only CBRA RACH resources set” in case CFRA resources are provided for the RedCap UEs, in order to support the possibility of RedCap indication in case of fallback from CFRA to CBRA.
For eRedCap UE, if CFRA resources are provided for the triggered RACH procedure and eRedCap-only RACH resources (i.e. the set of random access resources only configured with eRedCap indication) is configured, then this eRedCap-only RACH resource should be selected. 
Furthermore, RAN2 should consider the case that eRedCap-only RACH resources are not configured but RedCap-only RACH resources are provided. Upon CFRA resources being explicitly provided, it is more reasonable for the eRedCap UEs to choose RedCap-only RACH resources instead of choosing the RACH resources not associated with any features. In case CBRA is performed e.g. due to no satisfied SSB, the network can identify the eRedCap UE as RedCap UE by RedCap-only RACH resources and schedule the UE within 20MHz, which increases the chances of successful access.
One may argue that if the eRedCap UE considers eRedCap is applicable for the RACH procedure (i.e. there is at least one set of random access resources with the eRedCap-r18 set to true), the network should configure eRedCap-only RACH resource anyway. It should be noted that there is no such limitation on Rel-17 RedCap. For example, if the network does not configure (e)RedCap-specific initial UL BWP, there is no limitation that the network must provide RedCap-only RACH resources if there are at least one set of random access resources associated with RedCap indication.
Therefore, we can introduce the above limitation on eRedCap or specify eRedCap UEs to choose RedCap-only RACH resources (if configured) instead of choosing the RACH resources not associated with any features, when CFRA resources are provided and eRedCap-only RACH resources are not provided.
Proposal 2: In case CFRA resources are provided for eRedCap UE, RAN2 to select one option, to address the CFRA to CBRA fallback in case the CFRA resource cannot be selected:
· Option 1 (RRC way): The network should always configure the “eRedCap-only RACH resources set”, if there is at least one RACH resources set configured with eRedCap indication (i.e. RRC indicates eRedCap is applicable);
· Option 2 (MAC way): When eRedCap is indicated as applicable and “eRedCap-only RACH resources set” is not configured and “RedCap-only RACH resources set” is configured, eRedCap UE fallback to select the “RedCap-only RACH resources set”.
2.1.3	AdditionalRACH: RA resources configuration for (e)RedCap-specific initial UL BWP  
In the Rel-17 AI “RACH indication and partitioning” in the RAN2#117 meeting, it was agreed that the network should always configure a RACH partition (i.e. a set of random access resources) which is only applicable to RedCap feature in RedCap-specific initial UL BWP.
	1. For the REDCAP BWP, network configures a RACH partition which is applicable to REDCAP (i.e. without combination with other features), similar to “legacy” RACH partition in non-Redcap initial BWP



	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. 
When included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap, this field is mandatory present with at least two FeatureCombinationPreambles list entries: one list entry indicating only redcap and the other(s) indicating both redcap and one or multiple other feature(s) (e.g. smallData, nsag or msg3-Repetitions).
Otherwise, it is optional, Need R.


The main reason for providing the “set of random access resources only for RedCap” is to avoid the case that there is no available set of random access resources that can be selected in RedCap-specific initial UL BWP. Considering RedCap UEs in RRC_IDLE and RRC_INACTIVE can use only RedCap-specific initial UL BWP to perform RACH if this BWP is configured, it makes sense that RedCap UEs select this “set of random access resources only for RedCap” when other sets of random access resources are not applicable for the triggered RACH procedure.
Then, in the current TS 38.331, there are two ways to configure the “set of random access resources only for RedCap” in RedCap-specific initial UL BWP, as shown in the following condition description of AdditionalRACH for featureCombinationPreamblesList-r17 IE.
· Case 1: Only one set for the RedCap-only feature is configured in RedCap-specific initial UL BWP.
In this case, the network can configure the set of random access resources directly in RACH-ConfigCommon IE instead of using featureCombinationPreamblesList-r17 IE. So, it is optional and up to network implementation.
· Case 2: Multiple sets are configured in RedCap-specific initial UL BWP, including at least one set of random access resources applicable for features (e.g. SDT, RAN slicing and Msg3 repetition) other than RedCap.
For case 2, the featureCombinationPreamblesList-r17 is mandatory present in RACH-ConfigCommon IE and at least includes one list entry indicating only redCap-r17 and the other list entries indicating redCap-r17 together with other features.
Observation 4: In Rel-17, for RedCap-specific initial UL BWP, the set of random access resources only for RedCap is always configured, either using RACH-ConfigCommon IE or using featureCombinationPreamblesList-r17 IE.
To support eRedCap in (e)RedCap-specific initial UL BWP, the above condition description of AdditionalRACH needs to be updated. 
First of all, for the case that the network only allows/supports eRedCap UEs but not RedCap UEs, all the list entries included in featureCombinationPreamblesList-r17 IE should set eRedCap-r18 but not redcap-r17 to true. Furthermore, when the featureCombinationPreamblesList-r17 IE indicates the eRedCap feature except the RedCap feature, one entry indicating only RedCap and one entry indicating only eRedCap are mandatory. If there are other entries related to other features (e.g. smallData, nsag or msg3-Repetitions), entries indicating either RedCap or eRedCap together with other features should be included.
Upon supporting eRedCap UE in (e)RedCap-specific initial UL BWP, we may need to consider the following two scenarios:
· Scenario 1: The network only supports eRedCap (i.e. the specific BWP is an eRedCap-specific initial UL BWP).
The network needs to configure the “set of random access resources only for eRedCap”, to avoid that there is no available sets of random access resources that can be selected in the eRedCap-specific initial UL BWP by the eRedCap UEs, just like the similar logic for RedCap in Rel-17. The ways to configure this set of random access resources can also reuse the two ways for RedCap UEs, i.e. either using RACH-ConfigCommon IE or using featureCombinationPreamblesList-r17 IE.
· Scenario 2: The network supports both eRedCap UEs and RedCap UEs.
Considering the agreement made in the last meeting for the early identification of eRedCap UEs, the following two cases should be considered for (e)RedCap-specific initial UL BWP separately:
· Case A: There is no set of random access resources with eRedCap-r18 set to true among all sets of configured RA resources.
According to the agreement on early identification of eRedCap UEs, the RRC indicates to the MAC that the RedCap feature is applicable to the RA procedure for eRedCap UE in case A. Therefore, during the selection of the set of random access resources, the eRedCap UEs use the RedCap feature instead of the eRedCap feature. Since the set of random access resources for the RedCap feature is always present in scenario 2, eRedCap UEs can always select an available set of random access resources to be used for the triggered RACH procedure.
· Case B: There is at least one set of random access resources with eRedCap-r18 set to true among all sets of configured RA resources.
In case B, the RRC should indicate to MAC that the eRedCap feature is applicable to the RA procedure for eRedCap UE. During the selection of the set of random access resources procedure, the eRedCap UEs use the eRedCap feature and consider the set of random access resources with redCap-r17 set to true (also the random access resources configured directly by RACH-ConfigCommon IE) as not applicable. In this case, if there is no set of random access resources that is applicable only for the eRedCap feature, eRedCap UEs may have no available set of random access resources to be used when the other sets of random access resources (e.g. applicable for eRedCap and other features) are all not applicable. Therefore, the network needs to always configure the set of random access resources only for the  eRedCap feature in the eRedCap-specific initial UL BWP.
Regarding the way to configure the set of random access resources only for the eRedCap feature in the eRedCap-specific initial UL BWP in case B, it is better for the network to explicitly configure this set of random access resources in featureCombinationPreamblesList-r17 IE, by setting only the eRedCap-r18 to true. 
Based on the above analyses, we propose to update the condition description of AdditionalRACH for featureCombinationPreamblesList-r17 IE as follows:
Alternative TP-1 (complicated but clear)
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. 
When included in initialUplinkBWP-RedCap to indicate other feature(s) (not including eRedCap) than redcap, this field is mandatory present with at least two FeatureCombinationPreambles list entries: one list entry indicating only redcap and the other(s) indicating both redcap and one or multiple other feature(s) (e.g. smallData, nsag or msg3-Repetitions).
When included in initialUplinkBWP-RedCap to indicate other feature(s) (not including redcap) than eRedcap, this field is mandatory present with at least two FeatureCombinationPreambles list entries: one list entry indicating only eRedcap and the other(s) indicating both eRedcap and one or multiple other feature(s) (e.g. smallData, nsag or msg3-Repetitions).
When included in initialUplinkBWP-RedCap to indicate other feature(s)) than redcap and eRedcap, this field is mandatory present with at least three FeatureCombinationPreambles list entries: one list entry indicating only redcap, and one list entry indicating only eRedcap, and the other(s) indicating redcap/eRedcap and one or multiple other feature(s) (e.g. smallData, nsag or msg3-Repetitions).
Otherwise, it is optional, Need R.



Alternative TP-2 (simple version as TP-1)
	Conditional Presence
	Explanation

	AdditionalRACH
	The field is mandatory present if the RACH-ConfigCommon is included in an AdditionalRACH-Config. 
When included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap/eRedcap, this field is mandatory present with at least two FeatureCombinationPreambles list entries: onethe list entry/entries indicating only redcap/eRedcap and the other(s) indicating both redcap/eRedcap and one or multiple other feature(s) (e.g. smallData, nsag or msg3-Repetitions).
Otherwise, it is optional, Need R.



Proposal 3: RAN2 to adopt the above TP as CONDITION AdditionalRACH to extend the R17 principle for RedCap to R18 eRedCap, i.e. when included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap/eRedcap, this field is mandatory present with at least FeatureCombinationPreambles list entries: redcap/eRedcap only and combinations with others.
2.2	Msg3-based identification
2.2.1	Msg3 LCID
It is agreed in last meeting: Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network. While for eRedCap UE, when the cell indicates that eRedCap UE is allowed to access, the UE should always carry the early indication for eRedCap UE in Msg3 like legacy R17 RedCap. So there is no need to use another indication. So we propose RAN2 to confirm the previous working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE.
Proposal 4: Msg3 early identification for eRedCap-only (without combination with other features) should use the legacy reserved LCID value.
2.2.2	Msg3 CCCH1
In current running eRedCap CR for 38321, there is an Editor’s NOTE shown as follows:
Editor’s NOTE: Whether LCID for CCCH1 is needed for Msg3 early identification for eRedCap (or even for Rel-17 RedCap) could be further discussed.
Currently, CCCH1 is used for carrying RRCResumeRequest1. When UE sends RRCResumeRequest1, the gNB may find the stored UE context by I-RNTI-Value, then the gNB can know the UE is an eRedCap UE. However, in some cases, the gNB may not get the UE context, then the gNB may trigger the fallback procedure, i.e. gNB sends the RRC Setup message. Then the gNB is not aware of the UE type and may schedule a large bandwidth that the UE cannot process.
Observation 5: Motivation 1: In case of context retrieval failure, the transmission of RRC setup message (e.g. as to bandwidth limitation) requires that NW is aware of the UE type based on Msg3 identification.
Besides, when the eRedCap specific CCCH1 is transmitted, the gNB can directly reject the eRedCap UE in case of overload scenario. If not support eRedCap specific LCID for CCCH1, it will take some time for gNB to retrieve the UE context especially when the eRedCap UE move to a new gNB. It is even worse that gNB cannot recognize the eRedCap UE when the gNB can failed to retrieve the UE Context.
Observation 6: Motivation 2: With the eRedCap specific LCID for CCCH1, gNB can directly reject the eRedCap UE by using RRC Reject message (even before UE context retrieval).
Proposal 5: RAN2 confirm the eRedCap specific LCID for CCCH1 is needed.
3	Conclusion
This contribution makes the following proposals:
Observation 1: Whether eRedCap or RedCap is applicable for eRedCap UE’s RACH only depends on the whether eRedCap-r18 value is configured for 4 step RACH resource sets, since “This field is not configured in a set of preambles that is configured with 2-step random-access type” as in the running CR.
Observation 2: As in the endorsed RRC running CR, RRC layer directly indicates/decides whether eRedCap or RedCap is applicable for eRedCap UE’s RACH (regardless 4step or 2step RACH), only based on the whether there is at least one RACH resource set with eRedCap-r18 configured as true. 
Observation 3: The R17 RACH partitioning supports to directly select “RedCap-only CBRA RACH resources set” in case CFRA resources are provided for the RedCap UEs, in order to support the possibility of RedCap indication in case of fallback from CFRA to CBRA.
Observation 4: In Rel-17, for RedCap-specific initial UL BWP, the set of random access resources only for RedCap is always configured, either using RACH-ConfigCommon IE or using featureCombinationPreamblesList-r17 IE.
Observation 5: Motivation 1: In case of context retrieval failure, the transmission of RRC setup message (e.g. as to bandwidth limitation) requires that NW is aware of the UE type based on Msg3 identification.
Observation 6: Motivation 2: With the eRedCap specific LCID for CCCH1, gNB can directly reject the eRedCap UE by using RRC Reject message (even before UE context retrieval).
 
2-step RACH
Proposal 1: If the RA resource sets for 2-step RACH with RedCap indication are configured, eRedCap UEs can use these sets ONLY when RRC indicates RedCap feature is applicable for the RACH procedure (i.e. when there is no RA resource set with eRedCap-r18 set to true).
CFRA to CBRA fallback
Proposal 2: In case CFRA resources are provided for eRedCap UE, RAN2 to select one option, to address the CFRA to CBRA fallback in case the CFRA resource cannot be selected:
· Option 1 (RRC way): The network should always configure the “eRedCap-only RACH resources set”, if there is at least one RACH resources set configured with eRedCap indication (i.e. RRC indicates eRedCap is applicable);
· Option 2 (MAC way): When eRedCap is indicated as applicable and “eRedCap-only RACH resources set” is not configured and “RedCap-only RACH resources set” is configured, eRedCap UE fallback to select the “RedCap-only RACH resources set”.
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Proposal 3: RAN2 to adopt the above TP as CONDITION AdditionalRACH to extend the R17 principle for RedCap to R18 eRedCap, i.e. when included in initialUplinkBWP-RedCap to indicate other feature(s) than redcap/eRedcap, this field is mandatory present with at least FeatureCombinationPreambles list entries: redcap/eRedcap only and combinations with others.
Msg3 LCID
Proposal 4: Msg3 early identification for eRedCap-only (without combination with other features) should use the legacy reserved LCID value.
Msg3 CCCH1
Proposal 5: RAN2 confirm the eRedCap specific LCID for CCCH1 is needed.

