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1	Introduction
From RAN4 perspective, up to 2Tx was supported for a UE in Rel-17. It is no doubt that 1Tx was used as baseline since all of the RF requirements of 1Tx should be completed first. For RedCap UE,  the discussions in the past RAN1/4 meetings were also basically for 1Tx. The issue of whether or not supporting 2Tx was triggered in RAN1/4 in last meeting, however, no consensus was achieved, instead the agreements related to UE architecture for FR1 RedCap UE were:
Agreement: to define the Tx RF requirements for RedCap
· Use 1 Tx as baseline
· 2Tx is kept open for discussion
In this contribution, we provide some discussions on FR1 RedCap UE 2Tx from RAN4 aspect.
2	Discussion
In terms of the discussion in last RAN4 meeting, some companies think the discussion should pending on the discussion of feature list in RAN1. In terms of the updated RAN1 UE features list for Rel-17 NR after RAN1 #107-e in [2], there were no conclusions on this issue since different companies share different views according to [3], in addition, it seems 2Tx is not considered during the RedCap UE study phase. In the end only the following agreement was achieved :
Agreement:
A RedCap UE does not support capabilities related to more than 2 UE Tx branches or more than 2 UL MIMO layers.
In our understanding, the above agreement doesn’t make much sense since more than 2 UE Tx branches or more than 2UL MIMO layers are not supported in Rel-17 from RAN4 perspective, which means it is no doubt for a UE does not support such capabilities in Rel-17. 
Observation 1. No conclusions on UE 2Tx in the feature list discussion in RAN1.
From RAN4 perspective, the 2Tx could be UL-MIMO, TxD, even PC1.5. For PC1.5, it was excluded in the #100e meeting agreements with the reason that the PC1.5 needs to be achieved via 2Tx. Therefore, in our understanding, excluding PC1.5 for RedCap UE means 2Tx is not supported potentially. In other words, if 2Tx is supported in Rel-17, then whether or not supporting PC1.5 for RedCap UE should be revisited. Of course,  like PC2, it should pending on operators’ demand needs to be revisited.
Observation 2. Excluding PC1.5 for RedCap UE imply 2Tx is not supported.
In TS38.101-1 spec, the RF requirements are defined for different supported features separately, which can be seen in the follow table, in which clauses without suffix define the sets of single carrier requirements, including 1Tx and 2Tx (for PC1.5). It should be noted that it was agreed that the suffix I will be assigned for RedCap UE. In addition, different suffixes are used for UL-MIMO and TxD although some requirements are similar.





	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	H
	Carrier Aggregation(CA) for UL MIMO

	I
	RedCap



Observation 2. Different suffixes are used for the RF requirements of 1Tx and 2Tx in TS38.101-1.
Therefore, if supporting the 2Tx for a RedCap UE, then which features needs to be supported should be defined first which pending on the feature list discussion in RAN1. Given no conclusion on feature list discussion so far, and it seems RAN1 will not continue to discuss the RedCap related issue in Jan meeting according to RAN1’s agenda items arrangement. From RAN4 RF requirements aspect, whether or not supporting 2Tx will impact on how to implement the RAN4 specification work to reflect the RedCap feature in the specification.
In addition, another issues on supporting 2Tx is whether the antenna isolation assumptions for existing 2Tx requirements is valid for RedCap, which may also have RF impact.
Moreover, considering the peak data of 2Tx are higher than 1Tx however the peak data rate of RedCap UEs need to be restricted for some use cases such as werables according to Rel-17 RedCap WID, which means 1Tx is enough. More Tx antennas brings more complexity and cost, which is out of the WID scope. It may also spent many efforts on supporting 2Tx in RAN1. Therefore, we propose to exclude the 2Tx in FR1 RedCap UE in Rel-17. It can be discussed in future release if needed.
Proposal: RedCap UE 2Tx is excluded in Rel-17, i.e. only 1Tx is supported in FR1 Redcap UE in Rel-17.
3 Conclusion
In this contribution, we provide some discussions on FR1 RedCap UE 2Tx from RAN4 aspect. The conclusions and the proposals are summarized below:
Observation 1. No conclusions on UE 2Tx in the feature list discussion in RAN1.
Observation 2. Excluding PC1.5 for RedCap UE imply 2Tx is not supported.
Proposal: RedCap UE 2Tx is excluded in Rel-17, i.e. only 1Tx is supported in FR1 Redcap UE in Rel-17.
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