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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1#105-e meeting, following agreements were made for the reduced number of Rx branches [1]:
	Agreements:
· 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

Agreements:
· Redcap UE is mandated to support at least DCI format 0_0/1_0.

Agreements:
· 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.



In this contribution, we provide our views on about the remaining issues about the reduced number of Rx branches. 

2. Reduced number of Rx branches 
2.1. Necessity for PDCCH blocking reductions 
In RAN1#104-e, #104bis-e and #105-e meeting, there were some discussions on whether and how to reduce the PDCCH blocking, but no any decisions have been made. In case that the same CORESET is shared between the legacy UEs and the RedCap UEs, we think it can be well controlled by network’s proper configuration and access control mechanisms. As already agreed that separate initial BWP can be configured for the RedCap UE to reduce/avoid the congestion for the non-RedCap UEs. It is natural that the separate initial DL BWP should include the CORESET(s) for RedCap UEs. Even if the same CORESET is shared between the RedCap and legacy UEs, by early identification and/or UE’s capability reporting, network can always prioritize the scheduling of legacy UEs over the RedCap UEs. As clearly captured in the TR 38.875 [2] that “The potential impacts on legacy UEs, in terms of PDCCH blocking rate, when coexisting with RedCap UEs in a shared CORESET depend on the scheduling strategy and system parameters. Depending on the network implementation, if legacy UEs are prioritized over RedCap UEs, there is no coexistence impact on the legacy UEs at the cost of increased latency at the RedCap UE side”. Therefore, no severe PDCCH blocking issue was identified in study item phase. If there is any need to reduce the PDCCH blocking probability, existing solutions, e.g. compact DCI format can be utilized. 
Proposal 1: There is no need to specify PDCCH blocking reduction solutions specific to RedCap UEs. 
2.2. Potential modification on fields of existing DCI formats 
As agreed, existing scheduling DCI format 0_0/1_0, DCI format 0_1/1_1 are mandatory for RedCap UEs as in legacy; and DCI format 0_2/1_2 can be optionally supported by RedCap UEs. The remaining issue for the DCI formats for RedCap UE is to further discuss whether and how the potential modification on fields of existing DCI formats for RedCap UE considering the reduced features such as 1 or 2 Rx branches, and without supporting CA/DC. Although we think it can be discussed in later phase, we provide our views on the fields that can be removed in non-fallback UL and DL DCI formats as shown in Table 1.
Table 1 Summary of unnecessary fields of DCI formats for RedCap
	Non-fallback UL DCI format (DCI format 0_1)
	Non-fallback DL DCI format (DCI format 1_1)

	Field
	Views 
	Field
	Views

	Carrier indicator
	No need for RedCap
	Carrier indicator
	No need for RedCap

	UL/SUL indicator
	FFS
	UL/SUL indicator
	FFS

	Precoding information and number of layers
	No need for 1Tx
	Modulation and coding scheme for TB2
	No need for RedCap with maximum 1 and 2 layers

	CBG transmission information (CBGTI)
	CBG may not be necessary for RedCap with small packet size
	New data indicator for TB2
	No need for RedCap 

	2nd downlink assignment index 
	For dynamic HARQ-ACK with two HARQ-ACK sub-codebooks (TB-based sub-codebook and CBG-based sub-codebook), the 2nd downlink assignment index is for the CBG-based sub-codebook [3]. While CBG may not be necessary for RedCap with small packet size
	Redundancy version for TB2
	No need for RedCap 

	PTRS-DMRS association
	No need for 1Tx 
	CBG transmission information (CBGTI)
	CBG may  not be necessary for RedCap with small packet size

	SCell dormancy indication
	No need for RedCap
	CBG flushing out information (CBGFI)
	

	SRS resource indicator

	FFS 
If the number of SRS resources can be restricted to 1, this field is not needed .
	SCell dormancy indication 
	No need for RedCap

	Priority indicator
	FFS, maybe configurable
	Priority indicator
	FFS, maybe configurable

	Invalid symbol pattern indicator
	FFS whether PUSCH repetition Type B is supported for RedCap
	
	



As observed in above Table, for the fields related to the reduced capability such as Carrier indicator, UL/SUL indicator field etc. are configurable and can be zero bit if not configured. 
Proposal 2: For non-fallback UL DCI format, at least following field(s) can be considered to be removed for RedCap
· Carrier indicator
· Precoding information and number of layers
· CBG transmission information (CBGTI)
· 2nd downlink assignment index
· PTRS-DMRS association
· SCell dormancy indication

Proposal 6: For non-fallback DL DCI format, at least following field(s) can be considered to be removed for RedCap
· Carrier indicator
· Modulation and coding scheme for TB1
· New data indicator for TB2 
· Redundancy version for TB2
· SCell dormancy indication 
· CBG transmission information (CBGTI)
· CBG flushing out information (CBGFI)

3. Conclusion
This contribution discusses the remaining issues for reduced number of Rx branches for RedCap UEs. The proposals are summarized as following:
Proposal 1: There is no need to specify PDCCH blocking reduction solutions specific to RedCap UEs.
Proposal 2: For non-fallback UL DCI format, at least following field(s) can be considered to be removed for RedCap
· Carrier indicator
· Precoding information and number of layers
· CBG transmission information (CBGTI)
· 2nd downlink assignment index
· PTRS-DMRS association
· SCell dormancy indication
Proposal 3: For non-fallback DL DCI format, at least following field(s) can be considered to be removed for RedCap
· Carrier 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)
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