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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#106-e meeting, some companies propose the consideration of peak rate scaling factor for RedCap UEs, aiming to further scale down the max peak data rate in a single carrier. The discussion also occurred in RAN2 with a similar situation, i.e. not being able to reach any conclusion, and RAN2 decided to send an LS to RAN1 as in [1]. 
We propose not to further use the scaling factor for RedCap UE with analysis provided below.
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In the current NR specifications, the peak data rate a UE can reach in DL or UL is derived based on its physical layer processing capabilities for a given number of aggregated carriers, such as supported max number of MIMO layers, max of modulation order, max number of component carriers etc. according to [2]. A scaling factor is introduced on top of those factors, taking the resource sharing of UE among multiple aggregated carriers into account such that when a UE performs CA, the supported MIMO layer and/or other capabilities in a single CC may not apply. 
Further, for a single CC operation, there is additional requirement defined as below such that the reported scaling factor does not restrict the peak rate performance of single CC too much, since the motivation of using scaling factor for multi-CC does not exist anymore, and TBS restriction within a carrier shall not be allowed.
For single carrier NR SA operation, the UE shall support a data rate for the carrier that is no smaller than the data rate computed using the above formula, with  and component  is no smaller than 4.
Consequently, gNB has certain flexibility to schedule a proper TBS without restriction for any single CC while does not force a UE to exceed its total PxSCH processing capabilities among CCs when in CA.
Observation 1: In current specification, the motivation to introduce scaling factor for NR peak data rate is due to the consideration of UE resource limit when performing CA, which will result in TBS restriction in single CC operation and thus is not applicable.

In RedCap study phase, it had been discussed about the complexity/cost reduction from buffer size reduction and/or TBS restriction, and the following was agreed
	Agreements in RAN1#102-e:
· No TBS restriction is considered in this SI beyond the implicit TBS restrictions resulting from reduced UE bandwidth or reduced number of MIMO layers.


[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK106][bookmark: OLE_LINK111][bookmark: OLE_LINK23][bookmark: OLE_LINK225][bookmark: OLE_LINK226]As a result, the new WID on support of the reduced capability NR devices was approved [3], wherein only bandwidth reduction, reduction of number of Rx branches/DL MIMO layer, max modulation order, and Type A HD-FDD in addition to FD-FDD UE are included.
Observation 2: Buffer size reduction and/or TBS restriction due to scaling factor for a single CC is out of the scope of RedCap WID.

From UE perspective, the application of scaling factor does not seem to contribute to UE complexity/cost reduction obviously, since the buffer size is already reduced by the reduction of UE max bandwidth, number of Rx branches/DL MIMO layer and max modulation in DL as identified during RedCap SI. On the other hand from network perspective, the concern would be the reduced system performance for single CC operation and increased scheduling complexity. Since a RedCap UE already imposes certain scheduling restriction to network due to its available BW, number of MIMO layer etc., a further restriction by scaling factor, especially a smaller one e.g. 0.1, on top of the product of other factors, will simply lead to only a very small TBS size possible for gNB to schedule, which could significantly complicate the network scheduling and in many times may not be able for gNB to achieve that.
Based on the above, we propose
Proposal 1: Scaling factor for peak DL/UL rates are not supported by RedCap UEs.

DCI format related issues
	Agreements in RAN1#104be:
· Reuse the existing DCI formats 0_x/1_x (including Rel-16 DCI format 0_2/1_2) applicable to Redcap devices as a starting point.  
· FFS Whether and how potential modification on fields of existing DCI formats is considered to reduce PDCCH block issue, if any.
· FFS: Which DCI formats are mandatory for the RedCap UEs to support.
Agreements in RAN1#105e:
· Regarding DCI format 0_1/1_1 and DCI format 0_2 and 1_2, 
· DCI format 0_1/1_1 are mandatory as in legacy. DCI 0_2/1_2 are optionally supported. 
Agreements in RAN1#106e:
· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs



In RAN1#106-e meeting, potential solutions for dealing with the reduction of Rx branches for RedCap UEs are discussed, e.g. PDCCH blocking rate reduction and DCI format optimization, but no consensus is reached. 
There is a FFS about whether to modify the existing DCI formats for PDCCH blocking rate reduction. As separate initial DL BWP may be configured for RedCap UEs, we think no new solutions needs to be studied. Whether DCI format 2_x(s) are supported or not have also be discussed in the last meeting, but with no consensus. According to the agreement in #106e, the R15/R16 UE capabilities can be reused by default. So considering the current progress and lack of time, we propose no further discussion on these issues for R-17 RedCap UEs. 
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In this contribution, we discussed about further buffer size reduction are provided on defining and constraining reduced capabilities, as well as the identification and access restriction of reduced capabilities devices. Moreover, the following observations and proposals are given:
Observation 1: In current specification, the motivation to introduce scaling factor for NR peak data rate is due to the consideration of UE resource limit when performing CA, which will result in TBS restriction in single CC operation and thus is not applicable.
[bookmark: _GoBack]Observation 2: Buffer size reduction and/or TBS restriction due to scaling factor for a single CC is out of the scope of RedCap WID.

Proposal 1: Scaling factor for peak DL/UL rates are not supported by RedCap UEs.
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