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1 Introduction
In the previous RAN2#122, RAN2 has discussed on eRedCap access restriction and for the issue in RAN1 LS no conclusions have been made. And in RAN1#113 meeting had the following agreement as captured [1]:
	Agreement

· For the “FFS: value(s) of X”,

· X = 1/0.5 ms for 15/30 kHz SCS

· Legacy default TDRA table and Δ are reused.

· 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.


In this contribution, we give some views on these issues on the impact to RAN2 for Rel-18 eRedcap.
2 Discussion
2.1 Discussion on the impact to RACH partitioning framework
According to RAN’s LS on [1], a new feature similar to the existing 'redCap' value e.g., “eRedcap” is introduced in the IE FeatureCombination to indicates eRedcap to be associated with a set of Random Access resources for separate early indication in Msg1 for 4-step RACH specific to RedCap UEs with reduced peak data rate with or without reduced baseband bandwidth. So RAN2 needs to consider this in ASN.1.
Proposal 1 Add a new feature, e.g., “eRedcap” in FeatureCombination to indicate eRedcap to be associated with a set of Random Access resources.

According to what is captured in TS 38.321:

	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 RedCap is also determined by upper layers 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.


Similarly, for Random Access procedure is initiated by eRedcap, the applicability of eRedCap is also determined by upper layers when Random Access procedure is initiated.

Proposal 2 For Random Access procedure is initiated by eRedcap, the applicability of eRedCap is determined by upper layers when Random Access procedure is initiated.

Similarly, for the availability of the set of Random Access resources as captured in TS 38.321 5.1.1c, if “eredCap” is set to true for a set of Random Access resources, UE will consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable. This is also aligned with RAN1’s agreement that when Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs for 4-step RACH.
Proposal 3 For 4-step RACH, UE will consider the set of Random Access resources that configured with “eRedCap” indication(s) as available for a Random Access procedure triggered by “eRedcap”.
The next question is whether it is a valid case that if both “eredCap” and “redcap” is set to true for a set of Random Access resources. From what is agreed in TS 38.331, a Redcap UE ignores a RACH resource defined by this FeatureCombinationPreambles if any of the spare fields within the featureCombination is set to true. Thus both “eredCap” and “redcap” is set to true for a set of Random Access resources is literally the same as “eredCap” is set to true for a set of Random Access resources. Hence it is not preferred for simplicity.
Proposal 4 For 4-step RACH, NW cannot configure both “eredCap” and “redcap” set to true for a set of Random Access resources.
And RAN1 also agreed that 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. Hence, if “eRedCap” indication is not configured for any set of Random Access resources and if “redCap” is set to true for a set of Random Access resources, a eRedcap UE will consider this set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.
Proposal 5 For 4-step RACH, if “eredCap” is not set to true for any set of Random Access resources, UE will consider the sets of Random Access resources that are configured with “redcap” indication(s) as available for a Random Access procedure triggered by “eRedcap”.

According to what captured in TS 38.321, UE will 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 TS 38.321 5.1.1d for this Random Access Procedure when there are one or more sets of Random Access resources available for a subset of all features triggering this Random Access procedure as show below. 
	5.1.1d
Selection of the set of Random Access resources based on feature prioritization

The MAC entity shall:

1>
among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].


When this happens, since Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs, UE will consider that “redcap” will be applicable to this Random Access procedure even if it is triggered by “eRedcap”. And UE will use the redCapPriority assigned in featurePriorities for selection of the set of Random Access resources based on feature prioritization.
Proposal 6 When Rel-18 eRedCap UEs sharing the PRACH that is configured for Rel-17 RedCap UEs, UE will consider that “redcap” will applicable to this Random Access procedure even if it is triggered by “eRedcap” and UE will use the redCapPriority assigned in featurePriorities for feature prioritization.
In the meanwhile, after the long discuss, RAN1 also think an eRedCap UE can be identified by the network during Random Access procedure via MSGA PUSCH from an eRedCap specific LCID(s) thus there is no additional early indication in MsgA PRACH for eRedcap. The next question is, for 2-step RACH, whether UE will consider the sets of Random Access resources of 2-step that are configured with “redcap” indication(s) as available for a Random Access procedure triggered by “eRedcap”? there are some options to interpreter RAN1’agreement “Additional early indication in MsgA PRACH is not supported.”:

	· Option1: Rel-18 eRedCap UEs shall share the 2-step PRACH that is configured for Rel-17 RedCap UEs;
· Option2: Rel-18 eRedCap UEs shall not share the 2-step PRACH that is configured for Rel-17 RedCap UEs; i.e., Rel-18 eRedCap UEs will not have 2-step EI.
· Option3: Rel-18 eRedCap UEs shall share the 2-step PRACH that is configured for Rel-17 RedCap UEs based on conditions, e.g., Msg1 indication for Rel-18 eRedCap UEs is not configured


For opton1, if Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs, while Rel-18 eRedCap UEs shall share the 2-step PRACH that is configured for Rel-17 RedCap UEs, then Rel-18 eRedCap UEs will choose {4-step Rel-18 “eRedcap” EI, 2-step Rel-17 “Redcap” EI } as Random Access resources. However, according to what we have agreed for RACH partitioning framework, UE can only be configured to switch from 2-step feature (combination) specific RA to 4-step feature (combination) specific RA (if configured) of the same feature (combination) after 2-step feature (combination) specific RA attempts. Hence, for eRedcap UE, falling back from 2-step Rel-17 “Redcap” EI to 4-step Rel-18 “eRedcap” EI is NOT supported as they are not of the same feature (combination) as show below.


[image: image1]
However, at least for Rel-17 RedCap UEs, TS 38.331 has captured blow to avoid the case that when falling back from 2-step RACH to 4-step RACH in RedCap specific initial BWP, while there is no 4-step RACH configuration. If for Rel-18 eRedCap UE, the same principle will be considered, then RAN2 needs to solve the falling back issue.
	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP or for RedCap UEs DL BWPs associated with nonCellDefiningSSB or the RedCap-specific initial downlink BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). For RedCap-specific initial uplink BWP, this field is mandatory present when msgA-ConfigCommon is configured in this BWP


While for Option2 or option3, there is no such issue, as for option3 Rel-18 eRedCap UEs will choose {4-step Rel-17 “Redcap” EI, 2-step Rel-17 “Redcap” EI } as Random Access resources.
So RAN2 is suggested to send a LS to RAN1 to ask for RAN1’s understanding on RAN1’agreement “Additional early indication in MsgA PRACH is not supported.”. And a drafted LS[2] is provided. 
Proposal 7 RAN2 is to send a LS to RAN1 to ask for RAN1’s understanding on RAN1’agreement “Additional early indication in MsgA PRACH is not supported.”.
2.2 Discussion on the impact to availability of the set of Random Access resources
For 2-step RA, RAN1 has agreed that for a eRedcap UE, it is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop. From 38.331, the size of the PUSCH occasion (PO) is given by the field nrofPRBs-PerMsgA-PO in the IE MsgA-PUSCH-Resource-r16 and takes on the values of 1 to 32 RBs. Then if the cell only supports Rel-18 eRedCap, the same msgA PUSCH design for R17 RedCap can be reused. However, if the NW has already configured the msgA PUSCH occasion (PO) with Rel-17 RedCap larger than the eRedcap bandwidth, then it need to discuss whether to configure a separate msgA PUSCH occasion (PO) for Rel-18 RedCap. If not, then UE will consider the set of RACH resources as not applicable when performing selecting the set(s) of applicable RACH resources before selecting the RA type.

Proposal 8 UE will consider the set of RACH resources as not available if the configured the msgA PUSCH occasion (PO) larger than the eRedcap bandwidth.
2.3 Discussing on the reply to RAN1’s previous LS
For Msg4, RAN1 has sent a LS [2] on Msg4 PDSCH transmission to Rel-18 eRedCap UEs that the UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS and asks whether it impact the UE behavior in the RAN2 specifications. 

	Agreement

Confirm the following working assumption by assuming that Msg3 indication is available

Working Assumption

· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.

· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.


The issue come from when the RO configuration is shared between eRedCap and non-eRedCap UEs. When both UEs may happen to select the same preamble, and both correctly receive Msg2. Then both would send the UE ID in a Msg3 transmission for contention resolution. When Msg3 Redcap transmission might successfully be decoded then Msg4 is sent based on RedCap’s Msg3 EI, for eRedCap UE, Msg4 is not required to process since it can not decode a PDCCH scheduling msg4 with >25 or 12 PRBs.
According to the current TS 38.321, if notification of a reception of a PDCCH transmission of the SpCell is not received from lower layers until the ra-ContentionResolutionTimer expires, the Contention Resolution is considered as not successful. Thus, if the eRedcap UE receives Msg4 PDSCH more than 25/12 RBs, the UE will not process it. But we are not sure whether for such case a notification of a reception of PDCCH will be sent to the MAC layer or not which needs to be confirmed with RAN1. If RAN1 confirms there will be no reception of PDCCH sent to the MAC layer not, then the current spec can already covered the case as highlighted below.

	1>
monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;

1>
if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>
if the C-RNTI MAC CE was included in Msg3:

         …

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

   …
1>
if ra-ContentionResolutionTimer expires:
2>
if Msg3 transmission was transmitted on a non-terrestrial network:

   …
2>
else:

3>
discard the TEMPORARY_C-RNTI;

3>
consider the Contention Resolution not successful.


However, if RAN1 confirms there will be reception of PDCCH sent to the MAC layer for the case of Msg4 PDSCH wider than 25/12 RBs, then we think RAN1 may need to update their spec on inconsistent DCI and may need cross-layer communication to stop the timer earlier. Considering that he contention resolution timer will eventually expire, we think it is a small optimization which is not preferred.
For 2-step RACH, as RAN1 has agreed that the bandwidth of a MsgB scheduled with MSGB-RNTI is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot, there is no such issue. While for the fallback RAR case, when Msg4 PDSCH transmission to Rel-18 eRedCap UEs is limited to 25/12 RBs, the same issue exists for Msg4 PDSCH for 4-step RACH. 

Proposal 9 RAN2 is suggested to reply RAN1’s LS that msg4 is scheduled with >5MHz is already covered by existing contention resolution with ‘notification of a reception of a PDCCH transmission of the SpCell is received from lower layers”. Thus, no spec impact.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 10 Add a new feature, e.g., “eRedcap” in FeatureCombination to indicate eRedcap to be associated with a set of Random Access resources.

Proposal 11 For Random Access procedure is initiated by eRedcap, the applicability of eRedCap is determined by upper layers when Random Access procedure is initiated.

Proposal 12 For 4-step RACH, UE will consider the set of Random Access resources that configured with “eRedCap” indication(s) as available for a Random Access procedure triggered by “eRedcap”.

Proposal 13 For 4-step RACH, NW cannot configure both “eredCap” and “redcap” set to true for a set of Random Access resources.
Proposal 14 For 4-step RACH, if “eredCap” is not set to true for any set of Random Access resources, UE will consider the sets of Random Access resources that are configured with “redcap” indication(s) as available for a Random Access procedure triggered by “eRedcap”.

Proposal 15 When Rel-18 eRedCap UEs sharing the PRACH that is configured for Rel-17 RedCap UEs, UE will consider that “redcap” will applicable to this Random Access procedure even if it is triggered by “eRedcap” and UE will use the redCapPriority assigned in featurePriorities for feature prioritization.
Proposal 16 RAN2 is to send a LS to RAN1 to ask for RAN1’s understanding on RAN1’agreement “Additional early indication in MsgA PRACH is not supported.”.
Proposal 17 UE will consider the set of RACH resources as not available if the configured the msgA PUSCH occasion (PO) larger than the eRedcap bandwidth.
Proposal 18 RAN2 is suggested to reply RAN1’s LS that msg4 is scheduled with >5MHz is already covered by existing contention resolution with ‘notification of a reception of a PDCCH transmission of the SpCell is received from lower layers”. Thus, no spec impact.
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