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At last meeting good progress was reached in many areas of the signaling characteristics part of the requirements and the big CR for TS 38.133 was agreed in [1]. However, there are still some issues left affecting the closure of core part. Hence, the WI was extended and an exception request containing the remaining issues was approved in [1]. Following the 3GPP guidelines, the RAN4 WG is to focus on the tasks listed in the exception request as follows:
	· Signalling characteristics 
· BFD requirements
· Uplink spatial relation switch delay



In this contribution we discuss and provide our view on these remaining issues. 
 
Discussion
Beam failure detection 
RAN4 needs to agree on the BFD evaluation period for FR1 for which following two options are being discussed. For FR2, there is no need to discuss the BFD evaluation period separately since the number of Rx branches are not reduced for FR2. Since the number of Rx branches is same as legacy NR UE, then the BFD evaluation period for FR2 same as in in legacy requirements. 
	SSB-based based BFD: evaluation period for FR1 and FR2
· Option 1 (HW, E///, OPPO, Nokia, vivo): No need to extend the evaluation period for BFD compared to legacy evaluation period.
· Option 2 (Apple, MTK, QC): Set SSB based BFD evaluation period to be extended by a factor of 2 (10 samples) for 1Rx UE.



At last meeting, some companies argue to extend the BFD evaluation period by factor 2 with the argument that RAN4 already agreed to double the RLM Qout evaluation period. However, there are important differences between RLM Qout and BFD Qout as explained below. 
Firstly, it shall be noted that the number of samples used for BFD and RLM in-sync evaluation is same in Rel-15 NR requirements, i.e. 5 samples for SSB based BFD and 10 samples for CSI-RS based BFD (density=3, 24 PRBs) were used as assumptions.
However, it is noted in the test cases (e.g. A.7.5.5.1	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode), the BFD requirements are tested at SNR level (-12 SNR) similar to RLM out-of-sync SNR level. Since the RLM out-of-sync evaluation period was extended by factor 2, we can compromise to also extend the BFD evaluation period by the same factor.

Proposal #1: Set SSB based BFD evaluation period to be extended by a factor of 2 (10 samples) for 1Rx UE.


For following open issues [1], we support option 1 which is to relax the legacy requirements by 3 dB for 1 Rx operation compared to corresponding 2 Rx operation. Although the requirements are defined for the AWGN channel, the performance under fading channels is also taken into account when defining the requirements. We are further open to discuss under which channel the test cases are to be designed. 
	SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Option 1 (Apple, vivo, HW, E///, MTK, Nokia):
· Relax the current absolute L1-RSRP accuracy by 3 dB when 1Rx is used compared with the legacy UE.  
SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///, MTK, Nokia, vivo):
· Relax the relative L1-RSRP accuracy by 3dB
CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Option 1 (Apple, vivo, HW, E///, MTK, Nokia):
· By 3 dB when 1Rx is used compared with the legacy UE.



Proposal #2: Support relaxation by 3 dB when 1 Rx is used compared to legacy UE requirements for following:
· SSB-based L1-RSRP measurement absolute accuracy with measurement restriction in FR1
· SS-based L1-RSRP measurement relative accuracy with measurement restriction in FR1
· CSI-RS based L1-RSRP measurement absolute accuracy with measurement restriction in FR1

BWP switching
Regarding following open issue [1]:
	Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17
FFS: RAN4 agrees to not introduce L1 measurement gaps for acquiring SSB outside active BWP for RedCap UE in Release 17.



RAN4 already discussed L1 measurement gaps at previous RAN4 meeting and most companies agreed to not introduce such gap for RedCap UE. Therefore we propose to not further discussion this topic in RAN4. RAN4 shall instead only focus on resolving the open issues listed in the exception report [4].
Proposal #3: No further discussions in RAN4 on L1 measurement gaps are needed. 

Uplink spatial relation switch
The current uplink spatial relation switch delay requirements are defined in section 8.12 in [6]. According to current requirements, the UE is required to switch to a spatial relation with the higher layer parameter spatialRelationInfo associated to a DL RS. The requirements further depend on whether the spatial relation associated with the DL RS is known and contains the conditions that define the known conditions. Three types of switching delays are defined which are:
· MAC-CE based spatial relation switch delay
· DCI based spatial relation switch delay
· RRC based spatial relation switch delay

Following agreements were reached at last meeting [7]:
	UL spatial relation switch delay 
For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.



Following open issues remain to be resolved [7] due to that the requirements depend on RedCap L1-RSRP requirements. 
	UL spatial relation switch delay
· Option 1 (E///, HW):
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.




At last meeting it was agreed that SSB based and CSI-RS based L1 RSRP are reused from Rel-15 NR for 1 Rx RedCap UE for FR1. For FR2, the legacy requirements are reused since the number of Rx branches is not reduced. It is also noted that only reference to L1-RSRP measurement period is used in the UL spatial relation switch requirements when DL RS is unknown, and in this case the reference shall be modified to TL1-RSRP_Measurement_Period_SSB_RedCap and TL1-RSRP_Measurement_Period_CSI-RS_RedCap for SSB based and CSI-RS based L1-RSRP measurement respectively. 

Proposal 4: For UL spatial relation switching requirements, the legacy UL spatial relation switch requirements are reused with following updates:
· TL1-RSRP_Measurement_Period_SSB replaced to TL1-RSRP_Measurement_Period_SSB_RedCap
· TL1-RSRP_Measurement_Period_CSI-RS replaced to TL1-RSRP_Measurement_Period_CSI-RS_RedCap

For a RedCap UE performing UL spatial relation switch, there is risk of overlapping between uplink transmission and downlink reception and such overlapping cannot be always avoided by NW scheduling. RAN4 has earlier discussed similar overlapping cases for paging reception, RLM, BFD and CONNECTED mode measurements and has reached agreements. Since the uplink transmissions and downlink receptions are decoupled, our view is that UE shall be allowed to postpone the UL transmission associated with the new target beam until the downlink reception is completed. In other words, even if the current UL spatial relation is switched the downlink reception shall be unaffected. 
Proposal 5: For RedCap UE in HD-FDD mode, if a downlink reception overlaps with uplink transmission associated with the target spatial relation of the serving cell then the UE is allowed to postpone the uplink transmission.



Summary
In this contribution we have discussed the remaining issues of the signaling characteristics work as per the agreed exception sheet and provide our view on those.

Proposal #1: Set SSB based BFD evaluation period to be extended by a factor of 2 (10 samples) for 1Rx UE.
Proposal #2: Support relaxation by 3 dB when 1 Rx is used compared to legacy UE requirements for following:
· SSB-based L1-RSRP measurement absolute accuracy with measurement restriction in FR1
· SS-based L1-RSRP measurement relative accuracy with measurement restriction in FR1
· CSI-RS based L1-RSRP measurement absolute accuracy with measurement restriction in FR1

Proposal #3: No further discussions in RAN4 on L1 measurement gaps are needed. 
Proposal 4: For UL spatial relation switching requirements, the legacy UL spatial relation switch requirements are reused with following updates:
· TL1-RSRP_Measurement_Period_SSB replaced to TL1-RSRP_Measurement_Period_SSB_RedCap
· TL1-RSRP_Measurement_Period_CSI-RS replaced to TL1-RSRP_Measurement_Period_CSI-RS_RedCap

Proposal 5: For RedCap UE in HD-FDD mode, if a downlink reception overlaps with uplink transmission associated with the target spatial relation of the serving cell then the UE is allowed to postpone the uplink transmission.
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