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1 Introduction
In this contribution paper, we discuss the remaining open issues on signalling characteristic captured in the way forward (WF) [1]. 
2 Discussion on RRM impacts
In this section, we provide our views for the remaining open issues of RLM, BFD, CBD, BWP switching, and TCI provided in the WF [1].
2.1. Discussion on RLM open issue
The open issues from the WF are given below: 
	10.1.1 RLM
In section 5.1.1, it was agreed that lower bound in RLM evaluation period is extended. How much to extend:
If lower bound is extended for RLM evaluation period, how much to extend: 
· Option 1 (MTK): By factor 2



The lower bound of the evaluation period for RLM requirements was increased at lease by two in LTE Cat-M RLM requirements compared to the general LTE RLM requirements [2]. Given that the LTE Cat-M is for services that costs less, long battery life and cheaper devices, which are similar motivation for using the RedCap devices. Therefore, the lower bound in the evaluation period of the 5G NR RedCap RLM requirements shall be doubled.
Observation 1: [bookmark: _Ref95731888]For the evaluation period of LTE Cat-M RLM requirements the lower bound was doubled compared to the evaluation period of the general RLM requirements in LTE.
Proposal 1: [bookmark: _Ref95732236]Support Option 1: extending the lower bound of the evaluation period of 5G NR RedCap RLM requirement by two compared to the existing general 5G NR RLM requirements.






2.2. Discussion on BFD open issues
The open issues from the WF are given below: 
	10.1.2 BFD
SSB-based based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD in FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.
CSI-RS-based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD for FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.



From clause 8.5.1 [3], it is described that beam failure detection is associated with Qout requirements as given in the following excerpt. Also, BFD is associated with BLER = 10% block error rate of a hypothetical PDCCH transmission, which is the case for out-of-sync in RLM. Therefore, the BFD requirements shall follow that of out-of-sync in RLM. 
	
[bookmark: _Hlk14858925]The threshold Qout_LR is defined as the level at which the downlink radio level link of a given resource configuration on set  cannot be reliably received and shall correspond to the BLERout = 10% block error rate of a hypothetical PDCCH transmission. For SSB based beam failure detection, Qout_LR_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.5.2.1-1. For CSI-RS based beam failure detection, Qout_LR_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.5.3.1-1.



Observation 2: [bookmark: _Ref79095463]For BFD in existing NR, the requirements of BFD are associated with Qout and BLER = 10%, which is the case of out-of-sync in RLM.
Proposal 2: [bookmark: _Ref79095613]Support following the agreement of out-of-sync from RLM for BFD.
Proposal 3: [bookmark: _Ref95732642]Support extending the evaluation period for BFD by a factor of two in comparison to the existing NR. 
2.3. Discussion on CBD
The open issues from the WF are given below: 
	10.1.3 CBD including L1-RSRP measurements
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 2 (Nokia, E///):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.

SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1 
· Option 1 (Apple, HW, E///):
· Relax the relative L1-RSRP accuracy by 3dB
· Option 2 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, E///, Apple, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 3 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Note: Although there is consensus on the exact value, the decision is postponed due to request from 1 company.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, Apple, Ericsson, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 2a (MTK): 
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.



From the above issues, it is not clear whether these issues are related to the intra-frequency or/and inter-frequency. To our understanding the above issues apply to both the intra-frequency and inter-frequency. Besides, for accuracy requirements for FR2, more time is needed to reach to the exact relaxation number from our side, hence, we support further study for performance accuracy of FR2 in this meeting.
Proposal 4: [bookmark: _Ref79095628]Support clarifying whether the issues of relative/absolute accuracy are related to intra-frequency and/or inter-frequency.
Proposal 5: [bookmark: _Ref95732670]Support relaxing the accuracy requirements of FR1 by the following: 
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1 to relax by 3dB.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1 to relax by 2dB.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1 to relax by 3dB.
Proposal 6: [bookmark: _Ref95732682]For all performance accuracy requirements related to L1-RSRP for FR2, support further study these issues. 
2.4. BWP switching delay
The main open issues from the WF are given below:
	10.1.4 BWP switching
New BWP switching delay when only center-frequency is changed in Rel-17
· Option 1 (CMCC, E///, HW, Nokia):  Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


· Option 2 (Xiaomi, vivo, Oppo, ZTE, MTK, QC, Apple): RAN4 to reuse the legacy BWP switching delay for RedCap UE in Rel-17.
Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
· Option 1 (QC): 
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.
· [bookmark: _Hlk95571799]Option 2 (HW, E///, Apple, CMCC, Xiaomi, MTK): Do not introduce L1 measurement gaps. 


New BWP switching delay when only center-frequency is changed in Rel-17
From the LS response [4], it clear that scenario 1 (which is the reconfiguration involves changing the center frequency of the BWP without changing its BW) has the same BWP switching delay compared to scenario 3 (which is the reconfiguration involves changing both the BW and the center frequency of the BWP). Therefore, we support to reuse the legacy BWP switching delay.
Proposal 7: [bookmark: _Ref92700292]Support Option 2: reuse the legacy BWP switching delay in RedCap UEs.

Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
There is no need to introduce L1 measurement gaps.
Proposal 8: [bookmark: _Ref95732704]Support Option 2: Do not introduce L1 measurement gaps.

3 Summary
In this contribution, discussion on general and RRM requirement in RedCap UEs are provided and we have the following observations: 
Observation 1: For the evaluation period of LTE Cat-M RLM requirements the lower bound was doubled compared to the evaluation period of the general RLM requirements in LTE.
Observation 2: For BFD in existing NR, the requirements of BFD are associated with Qout and BLER = 10%, which is the case of out-of-sync in RLM.

Also, we have the following proposals: 
Proposal 1: Support Option 1: extending the lower bound of the evaluation period of 5G NR RedCap RLM requirement by two compared to the existing general 5G NR RLM requirements.
Proposal 2: Support following the agreement of out-of-sync from RLM for BFD.
Proposal 3: Support extending the evaluation period for BFD by a factor of two in comparison to the existing NR.
Proposal 4: Support clarifying whether the issues of relative/absolute accuracy are related to intra-frequency and/or inter-frequency.
Proposal 5: Support relaxing the accuracy requirements of FR1 by the following: 
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1 to relax by 3dB.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1 to relax by 2dB.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1 to relax by 3dB.
Proposal 6: For all performance accuracy requirements related to L1-RSRP for FR2, support further study these issues.
Proposal 7: Support Option 2: reuse the legacy BWP switching delay in RedCap UEs.
Proposal 8: Support Option 2: Do not introduce L1 measurement gaps.
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