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Introduction
This contribution summarizes the documents that are submitted to agenda 7.24.4 for RAN4#116 and it concentrates on the following aspect.
1. Topic #1: On BS RF requirements for LP-WUS/WUR 




Topic #1: On the BS RF requirement for LP-WUS
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2509192
	Nokia
	Proposal 1: There is no need to specify the EVM requirement for LP-WUS/LP-SS.
Proposal 2: There is no need to test the EVM requirement for LP-WUS/LP-SS even if it is specified. 
Proposal 3: There is no restriction of LP-WUS operation with higher order modulation.

	R4-2509382
	CATT
	Observation 1: Two different methods have been used for selecting EVM values, one from system level performance perspective for a low order modulation scheme, the other from link level performance perspective for a high order modulation scheme.
Observation 2: The two methods cannot be directly used for determining EVM requirement for LP-WUS due to non-applicability of throughput as the performance metric.
Proposal 1: RAN4 to decide whether or not to introduce EVM requirement for LP-WUS based on system level instead of link level simulations.
Proposal 2: RAN4 to consider a new method to determine EVM value for LP-WUS by modifying the system-level performance based method and checking CDF loss at the required SNR for different arbitrary EVM values.
Proposal 3: RAN4 to determine EVM value for LP-WUS at 1% CDF loss at the required SNR compared with the case of 0% EVM.
Proposal 4: RAN4 to set EVM requirement as 28.5% for LP-WUS.
Proposal 5: No restriction of LP-WUS operation, this is BS implementation issue.

	R4-2509383
	CATT
	draftCR to TS 38.141-1 on declaration of support for LP-WUS
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	R4-2509384
	CATT
	draftCR to TS 38.141-2 on declaration of support for LP-WUS
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	R4-2510135
	CMCC
	Proposal 1: No restriction of LP-WUS operation.

	R4-2510399
	ZTE
	Observation 1: Frequency-domain EVM on LP-WUS has minor impact on the receiving MDR.
Proposal 1: It is proposed not to define EVM requirements for LP-WUS, but BS still needs to satisfy the NR EVM requirements on each NR carrier for different modulation schemes on PDSCH if the BS supports LP-WUS operation.
Proposal 2: Support Option 2: No restriction of LP-WUS operation.

	R4-2510414
	Qualcomm
	draftCR to TS 38.104 on introduction of LP-WUS FR2-1 BS RF considerations
Change #1
[image: ]
Change #2
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	R4-2511000
	Huawei, HiSilicon
	Proposal 1: No need to define EVM requirements for LP-WUS.
Observation: LP-WUS could introduce noticeable EVM degradation in certain cases for 256QAM.
Proposal 2: It is proposed to restrict in-band LP-WUS operation to cases where the NR signal employs a maximum modulation order of 64QAM. This limitation should be explicitly specified to ensure robust system performance.

	R4-2511004
	Huawei, HiSilicon
	draft CR to TS 38.104 on clarification of transmitted signal quality for LP-WUS operation
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	R4-2511005
	Huawei, HiSilicon
	draft CR to TS 38.141-1 on clarification of transmitted signal quality for LP-WUS operation
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	R4-2511006
	Huawei, HiSilicon
	draft CR to TS 38.141-2 on clarification of transmitted signal quality for LP-WUS operation
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	R4-2511425
	Ericsson
	CR to 38.104 for transmit signal quality of LP-WUS
Change #1
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Change #2
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	R4-2511426
	Ericsson
	Observation 1 WID objective mandates the BS new requirement subject to the declaration and use the legacy NR requirement as baseline.
Proposal-1: 17.5% EVM requirement for LP-WUS.
Proposal-2: The OOK4 signal quality test can be dependent on the 64QAM EVM test.
Proposal-3: No restriction on the LP-WUS operation.



Open issues summary
Sub-topic 1-1 Remaining issues for LP-WUS
Issue 1-1: Whether/How to define EVM requirements for LP-WUS
· Options
· Option 1: No EVM requirement specified for LP-WUS. 
· Option 2: Specify EVM requirement for LP-WUS. 
· Option 2-1: Set it as 28.5% for LP-WUS, which is based on SLS by evaluating SNR loss under different EVM values.
· Option 2-2: Set it as 17.5% for LP-WUS, which is the EVM requirement for NR OFDM signal with QPSK modulation order.


· Recommended WF
· TBA


Issue 1-2: Whether/how to test EVM requirements for LP-WUS
· Options
· Option 1: No EVM test for LP-WUS/LP-SS.
· Option 1a: The BS still needs to satisfy the NR EVM requirements on each NR carrier for different modulation schemes on PDSCH if the BS supports LP-WUS.
· Option 2: The OOK4 signal quality test can be dependent on the 64QAM EVM test.


· Recommended WF
· Pending on the outcome of Issue 1-1. 
 

Issue 1-3: Whether to introduce restriction for LP-WUS operation with higher order modulation
· Proposals 
· Proposal 1: No restriction of LP-WUS operation with higher modulation order. (Nokia, CATT, CMCC,  ZTE, Ericsson)
· Proposal 2: Restrict in-band LP-WUS operation to cases where the NR signal employs a maximum modulation order of 64QAM. This limitation should be explicitly specified to ensure robust system performance. (Huawei)


· Recommended WF
· Check if RAN4 can agree on no restriction of LP-WUS operation with higher modulation order in this meeting.



Issue 1-4: Submitted TP
· TPs
· R4-2511426 TP to TR38.774: BS RF requirement overview for LP-WUS. (Ericsson)


· Recommended WF
· Proponent is encouraged to check companies’ view regarding the TP.


[bookmark: _GoBack]
Issue 1-5: Submitted draft CR
· Draft CRs
· TS 38.104
· R4-2510414 Draft CR to TS 38.104 on introduction of LP-WUS FR2-1 BS RF considerations. (Qualcomm)
· R4-2511004 Draft CR to TS 38.104 on clarification of transmitted signal quality for LP-WUS operation. (Huawei)
· R4-2507087 CR to 38.104 for transmit signal quality of LP-WUS. (Ericsson)
· TS 38.141-1/2
· R4-2509383 Draft CR to TS 38.141-1 on declaration of support for LP-WUS. (CATT)
· R4-2509384 Draft CR to TS 38.141-2 on declaration of support for LP-WUS. (CATT)
· R4-2511005 Draft CR to TS 38.141-1 on clarification of transmitted signal quality for LP-WUS operation. (Huawei)
· R4-2511006 Draft CR to TS 38.141-2 on clarification of transmitted signal quality for LP-WUS operation. (Huawei)


· Recommended WF
· Proponent is encouraged to check companies’ view regarding the draft CR. 
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LP-WUS is designed to operate in the NR operating bands defined in Table 5.2-1 for FR1 and Table 5.2-2 for FR2,
excluding SUL and SDL bands as well as bands n46, n47, n96, and n102.
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9.7.2.2 Minimum requirement for BS type 1-O and BS type 2-O

The OTA occupied bandwidth for each NR carrier shall be less than the BS channel bandwidth. For intra-band
contiguous CA, the OTA occupied bandwidth shall be less than or equal to the Aggregated BS Channel Bandwidth.

If the BS supports LP-WUS operation, the occupied bandwidth for each NR carrier with LP-WUS shall be less than the
BS channel bandwidth.
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9.7.3.1 General

OTA Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency. The measured power is TRP.

The requirement shall be applied per RIB during the transmitter ON period.

The requirements shall also apply if the BS supports LP-WUS operation.
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9.7.4.1 General

The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.

The requirements shall also apply if the BS supports LP-WUS operation.
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9.7.5.1 General
Unless otherwise stated, all requirements are measured as mean power.
The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.

The requirements shall also apply if the BS supports LP-WUS operation.
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9.8.1 General

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the
generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal
reaching the transmitter unit via the RDN and antenna array from a co-located base station. The requirement shall apply
during the transmitter ON period and the transmitter transient period.

The requirement shall apply at each RIB supporting transmission in the operating band.

The transmitter intermodulation level is the total radiated power of the intermodulation products when an interfering
signal is injected into the co-location reference antenna.

The OTA transmitter intermodulation requirement is not applicable for BS type 2-O.

The requirements shall also apply if the BS supports LP-WUS operation.
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The modulation quality requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.2.

The modulation quality requirements for 256QAM and 1024QAM are not applicable for NR transmitted signal with
LP-WUS operation.
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The modulation quality requirements for NB-IoT are specified in TS 36.141 [24] clause 6.5.2.5.

The modulation quality requirements for 256QAM and 1024QAM are not applicable for NR transmitted signal with
LP-WUS operation.
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The modulation quality requirements for 256QAM and 1024QAM are not applicable for NR transmitted signal with
LP-WUS operation.

Table 6.6.3.5.1-2, 6.6.3.5.1-3, 6.6.3.5.1-4 below specify the EVM window length () for normal CP for BS type 1-O.
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For BS tvpe 1-C and I-H, the EVM levels of each NR carrier for OOK-4 modulation scheme on LP-WUS is specified in
table 6.5.2.2-2.

Table 6.5.2.2-2: EVM requirements for BS type 1-C and BS type 1-H carrier

Modulation scheme for LP-WUS Required EVM
O0K-4 [17.5]1 %
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9.6.2.2 Minimum Requirement for BS type 1-O

For BS type 1-0, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table
6.5.2.2-1 shall be met. For BS type 1-O, the EVM levels of each NR carrier for OOK-4 modulation schemes on LP-

WUS outlined in table 6.5.2.2-2 shall be met. Requirements shall be the same as clause 6.5.2.2 and follow EVM frame

structure from clause 6.5.2.3.

9.6.2.3 Minimum Requirement for BS type 2-O

For BS type 2-0, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table

9.6.2.3-1 shall be met, following the EVM frame structure described in clause 9.6.2.3.1.

Table 9.6.2.3-1: EVM requirements for BS type 2-O carrier

Applicability Modulation scheme for PDSCH Required EVM (%)
FR2 QPSK 17.5
FR2 16QAM 12.5
FR2 64QAM 8
FR2-1 256QAM 35

For BS type 2-0, the EVM levels of each NR carrier for for OOK-4 modulation schemes on LP-WUS outlined in table

9.6.2.3-2 shall be met, following the EVM frame structure described in clause 9.6.2.3.1.

Table 9.6.2.3-2: EVM requirements for BS type 2-O carrier

Applicability Modulation scheme for LP-WUS Required EVM
FR2 O0K-4 [17.5]1 %
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