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1 	Introduction
In the previous meeting #101-bis-e, we reached some agreements on the general RRM requirements for RedCap, which are captured in section 2 in the way forward (WF) [1]. In this contribution paper, we discuss remaining issues given in section 7 of the same WF, which are regarding measurement capability, paging reception, HD-FDD operation, and SDT.  
2 Discussion
In this section, we discuss the remaining open issues on general RRM requirements for RedCap given in the WF [1] from the previous meeting #101-bis-e.
2.1. Discussion on measurement capability 
	Agreements:
2.1 Measurement capability
Measurement capability in IDLE/INACTIVE state
The RedCap UE shall be capable of monitoring at least …
A total of 11 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 
Measurement capability in CONNECTED state
The RedCap UE shall be capable of monitoring at least: … 
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 10 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Open Issues: 
7.1 Measurement capability
Whether to reduce the number of cells and number of SSB 
· Option 1 (Oppo, QC, vivo, Xiaomi, Apple, MTK): Companies support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2
· Option 2 (E///, CMCC; Nokia):  Companies not support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2



In this section, we discuss whether to reduce the number of cells and number of SSBs. The 5G RedCap UE is supporting 1Rx branch, which shall affect the number of monitored cell, SSBs and frequencies. Based on our simulation performance provided under measurement procedure discussion, the number of detected SSBs with 1Rx is less than that of using 2Rx by 2 detected SSBs at SINR = -6dB. Hence, taking this simulation performance into consideration, the number of SSBs shall be reduced. Furthermore, given that the RedCap UEs is supposed to be reduced in capability and hence cheaper in price, thus the number of monitored SSBs should be reduced to down to 10 monitored SSBs instead of 14 monitored SSBs for FR1.  
Observation 1: [bookmark: _Ref94865534]Based on our SLS simulation performance, the number of detected SSBs with 1Rx RedCap is less compared to the case of using 2Rx. 
Furthermore, the number of detected cells is maximum 6 cells for 2Rx at SINR = -6dB, while it is maximum 5 cells at 1Rx at SINR = -6dB. Hence, taking the simulation performance into consideration, the number of monitored cells should be reduced down to 5 cells instead of 8 cells for FR1. 
Observation 2: [bookmark: _Ref94865554]Based on our SLS simulation performance, the number of detected cells using 1Rx RedCap UE can be up to 5 detected cells. 
In addition, from the previous meeting agreements provided in the above excerpt, the number of frequency layers reduced by 3 for IDLE/INACTIVE and CONNECTED modes.
Observation 3: [bookmark: _Ref94865566]For rel-17 RedCap UEs, the number of frequency layers for all modes is reduced by 3 frequency layers. 

Proposal 1: [bookmark: _Ref94865668][bookmark: _Ref79150480]Support reducing the number of cells and the number of SSBs for the rel-17 RedCap UEs in FR1 And FR2 as it was done for reduction of carriers. 
Proposal 2: [bookmark: _Ref94865679]The RedCap UE shall be capable to perform measurements of at least 5 identified cells and 10 SSBs in FR1.
2.2. Discussion on paging reception
From the WF [1], we have an open issue on the paging reception as follows: 
	7.2 Paging reception
Impact on paging reception requirements for FD-FFD/TDD UEs
· Option 1 (vivo, Xiaomi, CMCC, E///, QC): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.



In the existing NR requirements, the duration of ‘2*Ttarget_cell_SMTC_period ’ is used for time synchronisation to the target cell after being detected and measured. Out of this time period, the time needed for time synchronisation is one sample and the other sample is used as a margin to address the SMTC alignment uncertainty. Now, given that the RedCap UE support 1Rx too, hence the synchronisation accuracy may be impacted to a level that additional sample (SSB) is needed to obtain a correct synchronisation. Back to the corresponding requirements in LTE with 1Rx, the same paging reception requirements were reused for cat-1bis, and cat-M, however, the paging reception requirements for NB-IoT were modified by increasing the period by two. Now, given that RedCap has great similarity to cat-1bis, therefore, the paging reception requirements in RedCap shall be reused from existing NR (i.e. we support option1).
Observation 4: [bookmark: _Ref94865593]The paging reception requirements for cat-1bis and cat-M were reused as general LTE.
Observation 5: [bookmark: _Ref94865612]The paging reception requirements for cat-NB1 were, modified compared to general LTE.
Proposal 3: [bookmark: _Ref94865696]The maximum interruption paging reception requirements of existing 5G NR rel-15 shall apply to RedCap rel-17, hence support option 1. 
2.3. Duplex operation: Scheduling availability 
From the WF [1], we have an open issue on the scheduling availability as follows: 
	7.3 HD-FDD operation
Scheduling restriction for HD-FDD UE
· Option 1 (MTK): Support introducing scheduling restriction restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 2 (CMCC, HW, E///, Nokia, ZTE, Apple, Xiaomi): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.



In the existing 5G NR requirement for scheduling availability there are scheduling restriction (on UL transmission) for a UE performing measurement in TDD bands on FR1 in the CONNECTED mode. Given that the RedCap devices operates in HD-FDD type A and that the time domain scheduling for HD-FDD bands is similar to that of TDD bands. For example, When the UE performs CSI-RS intra-frequency measurements in CONNECTED mode in a HD-FDD band, the UE is not expected to transmit PUCCH/PUSCH/SRS on configured CSI-RS resources symbols. Therefore, scheduling restriction for inter- and intra- frequency measurements shall be introduced for the HD-FDD bands in RedCap for the CONNECTED mode. Besides, scheduling restriction as explained above is a generic rule to ensure obtaining DL measurements at the UE, hence, we prefer to have scheduling restrictions for the HD-FDD in CONNECTED mode. 
Furthermore, the UL/DL scheduling availability was not an issue in LTE, this is because UL/DL was using a fixed pattern with subframes 0 and 5 always DL, thus no collision between DL and UL. Hence, the comparison to cat-M in LTE is not valid. 
Observation 6: [bookmark: _Ref79095509]In 5G NR scheduling availability requirements there are scheduling restriction for a UE performing measurement in TDD bands in CONNECTED mode.
Observation 7: [bookmark: _Ref94865648]In LTE cat-M, the UL/DL scheduling availability was not an issue because UL/DL was using a fixed pattern with subframes 0 and 5 always DL, thus no collision between DL and UL.
Proposal 4: [bookmark: _Ref79095657]Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands in CONNECTED mode.
Proposal 5: [bookmark: _Ref94865717]Support clarifying that the scheduling restriction is for intra-frequency and inter-frequency measurements in CONNECTED mode in HD-FDD bands. 
2.4. Discussion on SDT for RedCap
From the WF [1], we have few open issues on the SDT for RedCap as follows: 
	7.4 Small data transmission for RedCap
SDT for RedCap with 2 Rx
· Option 1 (E///, ZTE, Nokia, CMCC, Apple, MTK, QC): SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
· Option 1 (HW) Wait for SDT progress.
SDT for RedCap with 1 Rx
· Option 1 (E///, Apple, Nokia): Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
· Option 2 (HW, MTK, CMCC, QC): FFS


Small data transmission can be beneficial in RedCap, hence we believe it is important to reach consensus in this meeting. Now, regarding the requirements for the SDT for 2Rx RedCap, RAN4 shall reuse the defined requirements in SDT rel-17 WI, hence, we support option 1 for SDT for RedCap with 2Rx. On the other hand, the TA validation time requirements for SDT for RedCap with 1Rx can have the same TA validation window, however, the accuracy requirements with 1Rx shall be relaxed compared to using 2Rx. Thus, we shall introduce another option to mention that the same TA validation requirements of 2Rx are applicable, but the accuracy performance shall be modified. 
Proposal 6: [bookmark: _Ref94865729]Support reusing the requirements from SDT rel-17 WI to SDT for RedCap in rel-17 for the case of 2Rx RedCap.
Proposal 7: [bookmark: _Ref94865740]Support reusing the TA validation requirements from SDT rel-17 WI to SDT for RedCap in rel-17 with relaxed accuracy performance for the case of 1Rx RedCap.
3 Other issues
In the existing 5G NR, the term SSB is generic compared to the case of RedCap with CD-SSB and NCD-SSB. Therefore, RAN4 to decide whether to capture the naming of CD-SSB and/or NCD-SSB or the existing SSB shall apply to both CD-SSB and NCD-SSB. 
Proposal 8: [bookmark: _Ref95741139]Support the discussion that RAN4 to decide whether to capture the naming of CD-SSB and/or NCD-SSB or the existing SSB shall apply to both CD-SSB and NCD-SSB.
Besides, the RedCap UEs shall support wearable devices, hence, high speed measurements shall be supported in RedCap UE.  
Proposal 9: [bookmark: _Ref95741150]Support that RAN4 to capture the high speed measurements requirements in the RedCap rel-17 specification.
4 Summary
In this contribution, discussion on measurements capability, paging reception, scheduling availability, and SDT for RedCap UEs are provided and we have the following observations: 
Observation 1: Based on our SLS simulation performance, the number of detected SSBs with 1Rx RedCap is less compared to the case of using 2Rx.
Observation 2: Based on our SLS simulation performance, the number of detected cells using 1Rx RedCap UE can be up to 5 detected cells.
Observation 3: For rel-17 RedCap UEs, the number of frequency layers for all modes is reduced by 3 frequency layers.
Observation 4: The paging reception requirements for cat-1bis and cat-M were reused as general LTE.
Observation 5: The paging reception requirements for cat-NB1 were, modified compared to general LTE.
Observation 6: In 5G NR scheduling availability requirements there are scheduling restriction for a UE performing measurement in TDD bands in CONNECTED mode.
Observation 7: In LTE cat-M, the UL/DL scheduling availability was not an issue because UL/DL was using a fixed pattern with subframes 0 and 5 always DL, thus no collision between DL and UL.

Also, we have the following proposals: 
Proposal 1: Support reducing the number of cells and the number of SSBs for the rel-17 RedCap UEs in FR1 And FR2 as it was done for reduction of carriers.
Proposal 2: The RedCap UE shall be capable to perform measurements of at least 5 identified cells and 10 SSBs in FR1.
Proposal 3: The maximum interruption paging reception requirements of existing 5G NR rel-15 shall apply to RedCap rel-17, hence support option 1.
Proposal 4: Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands in CONNECTED mode.
Proposal 5: Support clarifying that the scheduling restriction is for intra-frequency and inter-frequency measurements in CONNECTED mode in HD-FDD bands.
Proposal 6: Support reusing the requirements from SDT rel-17 WI to SDT for RedCap in rel-17 for the case of 2Rx RedCap.
Proposal 7: Support reusing the TA validation requirements from SDT rel-17 WI to SDT for RedCap in rel-17 with relaxed accuracy performance for the case of 1Rx RedCap.
Proposal 8: Support the discussion that RAN4 to decide whether to capture the naming of CD-SSB and/or NCD-SSB or the existing SSB shall apply to both CD-SSB and NCD-SSB.
Proposal 9: Support that RAN4 to capture the high speed measurements requirements in the RedCap rel-17 specification.
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