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1 	Introduction
In this contribution paper, we discuss the general and RRM requirement impacts for RedCap. The WID has the following objectives [1]: 
	· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)


2 Discussion on timing requirements impacts
This section provides discussion on aspects related to the UE complexity reduction features in 5G NR RedCap devices.
2.1. Reduced maximum UE bandwidth
Reducing the bandwidth (BW) down to 20 MHz for FR1 and 100 MHz for FR2 have no impact on the timing requirements. This is because the UL timing requirements (Te) depends on the SSB bandwidth, which is not affected by reducing the max bandwidth of a UE.  
Observation 1: [bookmark: _Ref78985672]The UL timing requirements depends on the SSB bandwidth not the max bandwidth of the UE.
Proposal 1: [bookmark: _Ref78920219]Reducing the max bandwidth shall have no impact on the existing timing requirements.
2.2. Reduced minimum number of Rx branches
Reducing the minimum number of Rx branches has potential impact on reducing the received SINR level. However, the existing requirements are not associated with an SINR level. Therefore, there is no need to modify the existing timing requirements. In other words, the timing requirements can be reused for RedCap UEs without any changes.
On the other hand, reducing the minimum number of Rx branches has potential impact on the test setup (performance) requirements. However, as we agreed in the meeting (RAN4#99-e meeting) to delay the discussion on performance requirements and to focus only on the impact of core requirements. 
Observation 2: [bookmark: _Ref79095463]Reducing the minimum number of Rx branches have no impact on the existing timing requirements.
Observation 3: [bookmark: _Ref85818142]Reducing the minimum number of Rx branches may have impact on the test performance.
Proposal 2: [bookmark: _Ref79095613]Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
Proposal 3: [bookmark: _Ref85818181]Support FFS whether to modify the Rel-15 test setup for the timing requirements to be applicable to Redcap UEs. 
3 Open issues from the previous meeting
From the WF of the previous meeting [2], there is an open issue regarding whether to use CSI-RS when no SSB in active BWP to acquire timing. To our understanding this proposal is not needed because this feature was not implemented in general 5G NR devices. In addition, CSI-RS is not a standalone signal as described in clause 9.10.2.5 (excerpt below) and hence it can’t be used for acquiring timing for neighbouring cells. Besides, the TRS signal is sent after the connection is established so it is feasible for fine tracking, however, it can’t be used to acquire initial timing. Therefore, to our understanding that using CSI-RS/TRS to acquire timing is not feasible. 
	‘for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, or if CSI-RS is configured with associated SSB but not QCL-ed to the associated SSB, the UE is not required to monitor the corresponding CSI-RS resource’


Proposal 4: [bookmark: _Ref92697834]Don’t support the use of CSI-RS/TRS to acquire the reference cell timing in RedCap UEs. 
4 Summary
In this contribution, discussion on timing requirement in RedCap UEs are provided and we have the following observations: 
Observation 1: The UL timing requirements depends on the SSB bandwidth not the max bandwidth of the UE.
Observation 2: Reducing the minimum number of Rx branches have no impact on the existing timing requirements.
Observation 3: Reducing the minimum number of Rx branches may have impact on the test performance.
Also, we have the following proposals: 
Proposal 1: Reducing the max bandwidth shall have no impact on the existing timing requirements.
Proposal 2: Support reusing the same timing requirements of rel-15 5G NR for rel-17 RedCap UEs.
Proposal 3: Support FFS whether to modify the Rel-15 test setup for the timing requirements to be applicable to Redcap UEs.
Proposal 4: Don’t support the use of CSI-RS/TRS to acquire the reference cell timing in RedCap UEs.
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