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[bookmark: _Ref503504522]Introduction
Rel-18 Enhanced support of reduced capability NR devices WID [1] includes the following objectives:
	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· […]



In this contribution we address possible RAN2 impacts related to early indication and paging. 
Discussion
[bookmark: _Hlk127389698]Support additional separate early indication(s) 
In Rel-17 Redcap, early indication is supported via Msg1 and Msg3. It seems straightforward to use a similar mechanism for eRedcap. It could be discussed whether Msg3 and/or Msg1 indications are required.
Msg1 early indication
Msg1 Redcap early indication is implemented in Rel-17 by RA partitioning and/or RedCap-specific initial uplink BWP. If a RedCap-specific initial uplink BWP is configured, and the corresponding RA resources do not overlap with (non-redcap) initial uplink BWP RA resources, Redcap support is already indicated by the choice of the initial uplink BWP. Otherwise, RA partitioning might be configured by the NW such as preambles used by Redcap UEs are different from the ones used by non-Redcap UEs.
RAN1 is currently discussing whether such indication is required, and has not concluded yet. It is mostly related to RAR scheduling and Msg3 scheduling. Latest RAN1 agreements are as follows:
	RAR bandwidth

Agreement:
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


Msg3 bandwidth

Agreement:
For UE BB complexity reduction, a 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 per slot or per hop, if applicable.




In our understanding, the highlighted excerpts indicate scheduling restrictions that the NW would have to take into account to accommodate eRedcap UEs. Without separate eRedcap Msg1 indication, i.e., relying only on the existing Rel-17 Redcap Msg1 indication, a NW supporting eRedcap may have to always delay RAR / limit Msg3 PUSCH bandwidth to ensure eRedcap UEs can access. That would be detrimental to Redcap UEs initial access (e.g., increased delay).
[bookmark: _Ref127538085]Observation 1: Relying only on R17 Redcap Msg1 early indication would impact Redcap UEs initial access 
Hence, we believe separate Msg1 indication should be supported. RA partitioning is implemented as a general framework and is already used by different features in Rel-17 (RedCap, Small Data Transmission, Coverage Enhancements and Slicing). It can be easily extended to accommodate eRedcap. It is known that RA partitioning increases RA resource fragmentation / preamble collision probability, so there is a tradeoff to consider. Similar to Redcap, the NW should have the flexibility on whether to configure Msg1 early indication for eRedcap. 
[bookmark: _Ref127538094]Proposal 1: Support separate Msg1 early indication for eRedcap, as an optional NW configuration

Msg3 indication
If Msg1 indication is not used (not supported or not configured), Msg3 indication would be required for efficient Msg4 scheduling. Without eRedcap indication, the scheduler might have to always constraint the Msg4 to be within 5MHz, which would impact legacy Redcap UEs.
[bookmark: _Ref127538096]Observation 2: Msg3 early indication is required at least when Msg1 early indication is not used
In Rel-17 Redcap, this is implemented by using Redcap dedicated LCIDs when CCCH is sent in Msg3. As a baseline, a similar mechanism could be used for eRedcap.
[bookmark: _Ref127538098]Proposal 2: Support separate Msg3 early indication for eRedcap 

Paging of eRedcap UEs
Similarly, RAN1 has made the following agreement regarding paging bandwidth:


	Paging bandwidth

Agreement:
From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation).  



As a baseline, an eRedcap UE would be limited to 5 MHz BB bandwidth only for PDSCH. If paging is scheduled over more than 5MHz, the eRedcap UE may have to puncture (leading to coverage loss) or delay the processing. It is then beneficial for the RAN to know whether the UE being paged has such limitation, in order to adapt its scheduling. 
[bookmark: _Ref127538102]Proposal 3: Support signaling needed for gNB to know it pages an eRedcap UE 


Conclusion 
In this contribution, we make the following observations and proposals:
Observation 1: Relying only on R17 Redcap Msg1 early indication would impact Redcap UEs initial access
Proposal 1: Support separate Msg1 early indication for eRedcap, as an optional NW configuration
Observation 2: Msg3 early indication is required at least when Msg1 early indication is not used
Proposal 2: Support separate Msg3 early indication for eRedcap
Proposal 3: Support signaling needed for gNB to know it pages an eRedcap UE 
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