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1 Introduction
In the previous RAN2#121, RAN2 has left wait for RAN1 progress to see if there is a need for a Msg1 early indication for eRedCap. RAN2 also discussion on need for Msg3/MsgA PUSCH early indication and agreed to introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).
And in RAN1 had the following agreement as captured [1]:
	Agreement

For the earlier RAN1 agreement achieved in RAN1#111 as following,

For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH
Agreement

For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.

· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,

· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.

· FFS: the value of X

Agreement

For UE BB complexity reduction, a UE 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, if applicable.
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.




In the mean while the motivation of using Rel-17 hardware for Rel-18 eRedcap was agreed in the plenary meeting and a new Rel-18 eRedCap UE capable of 20MHz + PR1 was introduced beside of Rel-18 eRedCap UE capable of BW3/PR3 + PR1 [2]:
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps
Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.

Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.

Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.

Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:

· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1




It seems that there are some FFS on the identification for Redcap devices. In this contribution, we give some views on these issues on Rel-18 eRedcap.
2 Discussion
2.1 Discussion on Identification for Redcap devices
RAN2 made an agreement to support Rel-18 Msg3 EI. RAN2 is waiting for RAN1’s progress on Rel-18 Msg1 EI while RAN1 seems a bit stuck on this discussion. 
According to RAN1’s progress, the eRedCap UE is capable of receiving RAR message through PDSCH>5MHZ without any performance degradation, However, the RAR processing time may be longer than R17 RedCap UEs, then gNB could allocate proper time domain resources for Msg3 transmission for different type of UEs if early indication for eRedcap by Msg1 is proposed by companies. Besides, for Msg.3, it is better to schedule it within 5MHz since RAN1 has agreed that a eRedap UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than 5 MHz.

However, some companies are concerning that adding early indication for more UE types by Msg1 will give further fragmentation of the PRACH resources. And people argued that the RAR processing time may not be a huge problem as Rel-18 RedCap UEs can drop the Msg3 (initial) transmission and perform HARQ retransmission later if it not be able to meet the legacy processing timeline. Furthermore, gNB can restrict Msg3 within 5MH since the payload size and the required PRB number for Msg3 are relatively small. Thus it seems that we do not need to introduce early indication for eRedcap by Msg1. Afterall, this depends more on RAN1’s input.
Proposal 1 Early indication of eRedcap UE capabilities during the initial access by Msg1 depends more on RAN1 output.

If early indication by msg1 for eRedcap is confirmed by RAN1, if the cell only supports Rel-18 eRedCap, the same early indication design for R17 RedCap can be reused which is optional. If EI by msg1 for eRedcap is confirmed by RAN1, and if the NW has already configured the early indication with Rel-17 RedCap, then it need to discuss whether to configure a separate early indication for Rel-18 RedCap or to share the same early indication with Rel-17 RedCap. A separate early indication for Rel-18 RedCap means increase the complexity of RACH portioning. We prefer to share the same early indication with Rel-17 RedCap if gNB can schedule Msg3 within 5MHz to ensure the correct transmission and reception for both Rel-17 RedCap and Rel-18 eRedCap. But this is configurable, it is up to NW to configure it or not. 

Proposal 2 If Early indication of eRedcap UE by Msg1 is confirmed by RAN1, it should be optionally configured by NW. FFS whether Rel-17 RedCap EI can be reused by Rel-18 RedCap. 
However, Msg4 may have a problem if the TBS of Msg4 is too large which results in a resource allocation exceeding 5MHz. If eRedCap UE can be differentiated by at Msg3, gNB can schedule the proper Msg4 transmission accordingly. Thus for Msg4 it is more important to know the Rel-18 RedCap UE type due to the Msg4 larger TBS. Similarly as in Rel-17, Msg3 EI with a different value (e.g. different LCID) were used for eRedCap UEs, then subsequent scheduled unicast PDSCH/PUSCH resources would not exceed 5 MHz. However considering that there are few LCIDs remaining and it is better to reuse the LCID for R17 Redcap. An example is one of the 2 reserved bits of the MAC sub-header for CCCH/CCCH1 can be considered for indicating the access of R18 eRedcap UEs or R17 Redcap UE while the LCID is set to Redcap UEs.
Proposal 3 If early indication of Redcap UE capabilities during the initial access by Msg3 is confirmed by RAN1, RAN2 need to consider how to convey the LCHID.

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 4 RAN2 need to consider the impact on UE selecting the set(s) of applicable RACH resources based on RAN1’s discussion on msgA PUSCH design.
2.2 Discussion on supporting PR1
Even though we have a new Rel-18 eRedCap UE capable of 20MHz + PR1 was introduced beside of Rel-18 eRedCap UE capable of BW3/PR3 + PR1, it seems that RAN2 need not to consider separate EI for Rel-18 eRedCap UE with 20M+PR1 and Rel-18 eRedCap UE BW3/PR3 + PR1 as the gNB will scheduling the UE with 5Mhz BB restriction and 10Mbps peak rate as was confirmed in [2] that the initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized as the same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1. Thus, gNB only sees on type of UE: Rel-18 eRedCap UE during initial access, and early indication is needed only between Rel-17 Redcap and Rel-18 eRedcap. 
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Figure 1: UE types for Rel-17 RedCap and Rel-18 eRedCap UEs

Proposal 5 RAN2 do not need to consider separate EI for Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 during initial access.
However, it can be further considered whether allowing the Rel-18 eRedCap UE capable of 20MHz + PR1 to optionally indicate using ordinary UE capability signalling that it supports 20 MHz for PDSCH/PUSCH or higher peak data rate after initial access. If so, it can be achieved by the simple extension of the existing capability. As such, the UE peak data rate reduction does not introduce any additional new UE type. Or if the gNB need to know Rel-18 eRedCap UE capable of 20MHz + PR1 as early as possible, msg5 can also be considered.
Proposal 6 Rel-18 eRedCap UE capable of 20MHz + PR1 can be further identified by existing UE capability or by msg5.

3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 7 Early indication of eRedcap UE capabilities during the initial access by Msg1 depends more on RAN1 output.

Proposal 8 If Early indication of eRedcap UE by Msg1 is confirmed by RAN1, it should be optionally configured by NW.

Proposal 9 If early indication of Redcap UE capabilities during the initial access by Msg3 is confirmed by RAN1, RAN2 need to consider how to convey the LCHID.

Proposal 10 RAN2 need to consider the impact on UE selecting the set(s) of applicable RACH resources based on RAN1’s discussion on msgA PUSCH design.

Proposal 11 RAN2 do not need to consider separate EI for Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 during initial access.
Proposal 12 Rel-18 eRedCap UE capable of 20MHz + PR1 can be further identified by existing UE capability or by msg5.
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