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1 Introduction
In RAN#112bis_e, the following agreement relevant to this document was made:
	
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).





This document discusses the options in the above agreement (related to RAR timeline between RAR (PDSCH) and Msg3 PUSCH. 
The document also considers the target peak data rate for Release-18 eRedCap UEs.
2 Target data rate and “the criterion”
In RANP#99, the following was endorsed [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




The RAN plenary endorsed way forward is clear that the target peak data rate is 10Mbps. Given that this is a RAN plenary decision, it doesn’t need any further interpretation or justification by RAN1. When RAN plenary made this decision on target peak data rate, we supported that agreement because it provides clarity on what a Rel-18 eRedCap UE is: it is a device that supports a target peak data rate of 10Mbps. Since peak data rate reduction is the only RAN1 feature for eRedCap, it makes little sense to us that there should be muddy water between the R18-eRedCap feature (peak data rate = 10Mbps) and R17-RedCap features (peak data rate is about 56Mbps etc). Notwithstanding the above discussion, we come back to the point that RAN plenary made the decision that the target peak data rate is 10Mbps. RAN working groups just need to implement that decision.
Observation 1: RAN plenary has decided that the target peak data rate is 10Mbps.

The following agreement was made in RAN1#110bis_e:
	Agreement:
· 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 
· If UE peak data rate reduction is supported as a standalone feature, 
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.




There was general consensus in RAN1#112bis_e that suitable values of X and Y are X = 3.2 and Y=0.8. These values of X and Y lead to the peak data rates of:
· X = 3.2: DL = 10.7 Mbps, UL = 11.4 Mbps for add-on PR1
· Y = 0.8: DL = 11.2 Mbps, UL = 12.2Mbps for standalone PR1
These supported data rates are close to the 10Mbps target peak data rate of eRedCap. We hence support the values of X = 3.2, Y = 0.8.
Given that there is a single peak data rate for R18-eRedCap (as discussed above), the “≥” can be replaced by “=” in the above agreement. Hence, we make the following proposal:
Proposal 1: 
· For UE peak data rate reduction as an add-on to UE BB bandwidth reduction, 
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f =3.2.
· For UE peak data rate reduction as a standalone feature, 
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f =0.8.

[bookmark: _Hlk132796344]The WID states that, “The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.”. A Rel-18 eRedCap UE can sense support 2 MIMO layers. However, the support of 2 MIMO layers does not lead to an increase in the peak data rate supported by the device. Support of 2 MIMO layers in a UE could still be advantageous as it allows the peak data rate of 10Mbps to be supported in a smaller amount of physical resource, in comparison to a single MIMO layer UE.
Observation 2: A Rel-18 eRedCap UE supporting 2 MIMO layers supports a peak data rate of 10Mbps. Such a UE can support the 10Mbps peak data rate in less frequency resource than a single MIMO layer UE.

3 RAR-PDSCH to Msg3 PUSCH timing
The following agreement was made at RAN1#112bis_e:

	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).




RAN1 hence has to choose from among the above options at RAN1#113.
The goal of eRedCap is to further reduce UE complexity. eRedCap needs to support the baseband complexity reduction feature. From a UE perspective, ideally the RAR-PDSCH bandwidth would have been limited to 5MHz. However, due to network operation considerations, a 20MHz maximum bandwidth for RAR-PDSCH was agreed. To still allow BB complexity reduction while supporting the 20MHz RAR-PDSCH bandwidth, it was agreed to allow the UE to process the RAR-PDSCH over an extra “X ms”. The value of “X” should allow for meaningful baseband complexity reduction. Too small a value of “X” would mean that the RAR-PDSCH to Msg3 PUSCH processing timeline would become the corner case that would constrain baseband complexity reduction.
In our view, X = 0.5/0.25ms does not allow for sufficient baseband complexity reduction. We hence do not support option 1 or option 4.
Option 2 (1.0/0.5ms) supports meaningful baseband complexity reduction. Since an additional separate early indication is not supported, a network would probably have to schedule a Rel-17 RedCap UE with the additional X = 1.0 / 0.5ms processing timeline, which would be undesirable.
Option 3 (1.0/0.5ms) supports meaningful baseband complexity reduction. The additional separate early indication allows the additional X = 1.0 / 0.5ms processing timeline to be applied only to Rel-18 eRedCap UEs: Rel-17 RedCap and other legacy UEs would not be negatively impacted. It is noted that the network does not necessarily need to actually use the additional separate early indication – in this case, the network could schedule both Rel-17 RedCap and Rel-18 eRedCap UEs with the additional X = 1.0 / 0.5ms processing timeline. Our preference is that the legacy default TDRA and D are reused. This minimises specification impacts and is unambiguous in the case that the network does not apply additional separate early indication: the TDRA and D values would mean the same thing regardless of whether a Rel-17 RedCap UE or Rel-18 eRedCap UE had transmitted a Msg1 PRACH.
Proposal 2: Support Option 3 for RAR-PDSCH to Msg3 PUSCH timing:
· 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).

Proposal 3: The legacy default TDRA table and D are reused for Option 3 for RAR-PDSCH to Msg3 PUSCH timing.
4 Conclusion 
This document has considered the target data rate and RAR-PDSCH to Msg3 PUSCH timing for eRedCap. The following proposals and observations are made:
Target data rate
Observation 1: RAN plenary has decided that the target peak data rate is 10Mbps.
Proposal 1: 
· For UE peak data rate reduction as an add-on to UE BB bandwidth reduction, 
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f =3.2.
· For UE peak data rate reduction as a standalone feature, 
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f =0.8.

Observation 2: A Rel-18 eRedCap UE supporting 2 MIMO layers supports a peak data rate of 10Mbps. Such a UE can support the 10Mbps peak data rate in less frequency resource than a single MIMO layer UE.
RAR-PDSCH to Msg3 PUSCH timing
Proposal 2: Support Option 3 for RAR-PDSCH to Msg3 PUSCH timing:
· 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).

Proposal 3: The legacy default TDRA table and D are reused for Option 3 for RAR-PDSCH to Msg3 PUSCH timing.
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