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1 Introduction
In RAN Plenary #97e, a new WID on enhanced support of reduced capability NR devices was approved [1]. And following agreements were made in last RAN1 meeting [2]: 

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.

Agreement
Update the agreements for SI PDSCH with the clarification as follows:
· For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation). The scheduling of SIB1 PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation). The scheduling of OSI PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

Agreement
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether 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).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: 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 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).

Agreement
The potential timeline relaxations for the following cases are FFS:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH

This contribution discusses remaining issues for unicast PDSCH/PUSCH and additional separate early report.

2 Discussion
2.1 Remaining issues for unicast PDSCH/PUSCH
For baseband bandwidth reduction, frequency resource assignment is one important aspect with potential specification impact. For unicast channel, including PDSCH and PUSCH, FDRA optimization can be considered, e.g., 5MHz sub-band based frequency resource assignment can be considered to reduce DCI size. Considering that the total PRBs in 5MHz sub-band is less than in a 20MHz BWP, the bit length used for frequency resource assignment can be reduced.  Thus, a 5MHz sub-band can be indicated, and frequency resource assignment can be based on the 5MHz sub-band. Regarding the indication of 5MH sub-band, there are following options:
· One option is to indicate 5MHz sub-band in DCI. For example, BWP can be divided into multiple 5MHz sub-bands based on a predefined pattern, and sub-band index can be indicated in DCI. In this case, same-slot scheduling may impact the degree of complexity reduction on post-FFT data buffering since 5MHz sub-band location cannot be pre-known. However, one benefit is that scheduling gain can be achieved with dynamically indicating to UE any location within 20MHz bandwidth. 
· Another option is to indicate 5MHz sub-band by RRC. In this case, the total bit number on frequency resource assignment can be significantly reduced. In addition, even if same-slot scheduling is applied, maximum degree of complexity reduction on post-FFT data buffering can be achieved since 5MHz sub-band location can be pre-known. However, frequency selective gain across 20MHz bandwidth cannot be achieved. Regarding the two options, further discussion is needed.  

Proposal #1: For unicast PDSCH/PUSCH, frequency resource assignment can be based on 5MHz sub-band to save DCI overhead. Following options can be considered for 5MHz sub-band indication:
Option.1:	5MHz sub-band is indicated in DCI
Option.2:	5MHz sub-band is preconfigured by RRC
In addition, the RBG size can be considered as one specified for 5MHz instead of one for 20MHz. If the RBG size follows 20MHz BWP, scheduling granularity is very large for 5MHz scheduling bandwidth. For example, assuming rbg-Size configuration 2 is applied, if RBG size follows 20MHz BWP, RBG size is 16 and there are only 1 full RBG within 5MHz for 15kHz SCS. If RBG size follows 5MHz, RBG size is 4 and there are 6 full RBGs within 5MHz for 15kHz SCS. More RBGs can provide finer scheduling.
Proposal #2: For unicast PDSCH/PUSCH, RBG size should follow 5MHz to provide a finer scheduling granularity.
Moreover, frequency hopping within 20MHz should be considered. Within 5MHz bandwidth, frequency diversity gain may be limited considering some cases with special environment, e.g., indoor, factory-like environments. In these cases, the channel delay spread is typically low, so having frequency diversity in a bandwidth larger than 5 MHz is beneficial to maintain coverage. Therefore, at least for unicast PUSCH with the resource allocation spanning a bandwidth of not larger than 5MHz, frequency hopping of 5MHz sub-band should be considered to maintain coverage. Note that, in addition to providing frequency diversity, this solution also averages the interference over the entire 20MHz. This is beneficial if one 5MHz sub-band happens to be experiencing higher loads than the others. For unicast PDSCH, although the resource allocation can be spanned over a bandwidth of more than 5MHz, frequency diversity may still be limited, and frequency hopping can also be considered.

Proposal #3: Support frequency hopping at least for unicast PUSCH.
2.2 Additional separate early indication
In RAN2, separate additional early indication in Msg3 is agreed as following:
	· 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).
· Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).



Thus, there are two possible options for additional separate early indication:
· Option 1: support separate early indication in Msg3 only
· Option 2: support separate early indication in both Msg1 and Msg3

If additional separate early indication in Msg1 is not supported, Rel-17 Redcap UE will suffer scheduling restriction for Msg3. For example, for Rel-17 Redcap, the scheduling of RAR PDSCH may be restricted within the maximum number of unicast PRBs that Rel-18 eRedCap UE can process per slot to achieve a short timeline for Msg3. Or, NW may schedule a long timeline for Msg3 for Rel-17 Redcap UE since the minimum timeline of Msg3 is relaxed to NT,1 + NT,2 + 0.5 + X ms when the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that Rel-18 eRedCap UE can process per slot. In addition, NW should always schedule Msg3 with resource allocation spanning a bandwidth of not larger than 5 MHz for both Rel-17 Redcap UE and Rel-18 eRedCap UE. These scheduling restrictions may severely impact the random access experience of Rel-17 Redcap UE. If separate early indication in Msg1 is supported, proper scheduling of RAR/Msg3 can be separately applied for Rel-17 Redcap UE and Rel-18 eRedcap UE.
Considering above benefits on scheduling flexibility of RAR/Msg3, separate early indication in Msg1 should be supported. NW can configure a dedicated PRACH resource pool for Rel-18 eRedcap UE via current PRACH resource partitioning mechanism. And, this feature can be optional and up to NW implementation on PRACH resource configuration.
Therefore, option 2 (support separate early indication in both Msg1 and Msg3) is preferred. And, enabling which early indication can be up to NW implementation. For example, network can enable early indication in either Msg1 or Msg3, and network can also enable early indication in both Msg1 and Msg3.
Proposal #4: Support additional separate early indication in both Msg1 and Msg3.

3 Conclusion
This paper discussed remaining issues for unicast PDSCH/PUSCH, and UE capability report. Based on the discussions, we have the following proposals:
Proposal #1: For unicast PDSCH/PUSCH, frequency resource assignment can be based on 5MHz sub-band to save DCI overhead. Following options can be considered for 5MHz sub-band indication:
Option.1:	5MHz sub-band is indicated in DCI
Option.2:	5MHz sub-band is preconfigured by RRC
Proposal #2: For unicast PDSCH/PUSCH, RBG size should follow 5MHz to provide a finer scheduling granularity.
Proposal #3: Support frequency hopping at least for unicast PUSCH.
Proposal #4: Support separate early indication in both Msg1 and Msg3.
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