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Introduction
Regarding number of Rx branches at RedCap UE, RAN1#104-e and #105 achieved the following agreements: 

	RAN1#104b
Agreements:
· At least using UE capability report according the existing framework to indicate (implicitly or explicitly) the number of Rx branches  
· FFS: whether/how to support earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA 
· FFS: Network configurability of early indication of the number of Rx branches via SIB1, if supported 
 
 Agreements:
· 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.

RAN1#105
Agreement:
· Redcap UE is mandated to support at least DCI format 0_0/1_0.
Agreement:
For UE capability signalling, the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework.
· Detailed signalling is up to RAN2
Conclusion
· No consensus to support early identification of the number of Rx branches in Msg1/Msg3/MsgA for Redcap UE in Rel-17
Agreement:
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. 





On need for solutions to reduced PDCCH blocking
The remaining aspects on reduction of PDCCH blocking were listed in [1]
P1: Separate (initial) DL BWP [9]
P2: Multi-UE scheduling [9]
P3: Multi-TB scheduling [9]
P4: Support RACH-based or CG-based SDT for RedCap UE in RRC inactive state [10]
P5: For initial access, a dedicated CORESET or search space for RedCap UEs could be defined to
reduce PDCCH blocking [11] [15] [26].
P6: Support link adaptation on PDCCH to improve the spectrum efficiency of RedCap with reduced
minimum number of Rx branches [16].
P7: For at least RedCap UEs, support repetition of CORESET#0/CommonCORESET in frequency
domain within wide configured gNB carrier [26]
Based on FL summary, all proposals had strong opposition and have been far from consensus. Repetition of CORESETs in frequency domain is discussed under 8.6.1.1 and is beneficial for RedCap UE offloading and for TDD operations, in addition to easing PDCCH blocking, in our opinion. 
Proposal 1: For P7, continue discussion in 8.6.1.1. For other proposals no further discussion is needed in R17.
On DCI fields
The proposals from RAN1#105 on DCI field modifications were listed in FL summary in [1]
	- P1: Contribution [7] [8] [12] [13] [17] [23] indicated modification on fields of existing DCI formats is
NOT considered at least for PDCCH blocking issue.
- P2: Contributions [4] proposed the following for non-fallback DCI formats, mainly motivated by the
reduced capabilities e.g., up to 2 Rx branches and no need of CA/DC support.
-For non-fallback UL DCI format, at least following field(s) can be removed for RedCap:
-Carrier indicator, UL/SUL indicator, Precoding information and number of layers, CBG transmission
information (CBGTI), 2nd downlink assignment index, PTRS-DMRS association, SCell dormancy indication
-For non-fallback DL DCI format, at least following field(s) can be removed for RedCap
-Carrier indicator, UL/SUL indicator, Modulation and coding scheme for TB1, New data indicator for TB1,
Redundancy version for TB1, SCell dormancy indication, CBG transmission information (CBGTI), CBG
flushing out information (CBGFI).
- P3: Contribution [10] proposed to introduce new RRC parameters to indicate the RV sequence used
for PDSCH/PUSCH transmission in compact DCI formats applicable to RedCap UE.
- P4: Contribution [14] proposed to capture in physical specification TS 38.212 that Redcap UE always
assume MCS/NDI/RV of TB2 is not presence to avoid the need of RRC signaling.
- P5: Contribution [16] proposed to reduce MCS field by 1-2 bits for DCI format x_2 for RedCap UEs
due to small TB size. This is similar as eMTC.


We do not see a necessity to reduce DCI field sizes in non-fall-back DCI formats for RedCap UEs, except for fields in non-fall-back DCI which would not be applicable to RedCap UEs, such as mentioned in P2. However, this can checked when we advance more on capabilities. 
Proposal 2: No modifications to DCI fields are further discussed in non-fall-back DCI formats. Note that some features/fields may not apply to RedCap UEs, specification updates to fields descriptions can be discussed when set of Redcap features is known.
One aspect is the following in fall-back DCIs. If SUL is not applicable to RedCap UEs, the bit would be always reserved, as below description in TS 38.211 says:
	UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is
configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in
the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as
defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number
of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last
bit position of DCI format 0_0, after the padding bit(s).
- If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not
configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the
corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer
parameter pucch-Config is configured;
- If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding
PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config
is configured.
- If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the
corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is
transmitted.


This bit could be reused for the purpose of dynamic PDSCH/PUSCH repetition for RedCap UEs. Mandatory PDSCH and PUSCH repetition support has been discussed in previous meeting under 8.6.2. Dynamic repetition indication is supported in non-fall-back DCI formats for PDSCH and PUSCH in R16 and PUCCH resource specific repetition is to be introduced in R17. However, if repetition is a mandatory feature for RedCap UE, then it could be beneficial to be used during times when dedicated configuration is not available. 
Proposal 3: If RedCap UEs mandatorily support dynamic PDSCH and PUSCH repetition and if early identification of Redcap UEs is enabled by gNB, consider reusing SUL bit in fall-back DCI formats to indicate PDSCH/PUSCH repetition configured in SIB1. 
Conclusions 
In this contribution we discussed aspects related to number of Rx branches and PDCCH blocking, and we have the following proposals and observations:
Proposal 1: For P7, continue discussion in 8.6.1.1. For other proposals no further discussion is needed in R17.
Proposal 2: No modifications to DCI fields are further discussed in non-fall-back DCI formats. Note that some features/fields may not apply to RedCap UEs, specification updates to fields descriptions can be discussed when set of Redcap features is known.
Proposal 3: If RedCap UEs mandatorily support dynamic PDSCH and PUSCH repetition and if early identification of Redcap UEs is enabled by gNB, consider reusing SUL bit in fall-back DCI formats to indicate PDSCH/PUSCH repetition configured in SIB1. 
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