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Introduction
This contribution discusses necessity for extending SI decoding time during RRC mobility control.
SI Decoding during RRC Mobility Control 
RAN4 made the following agreement during the last meeting regarding SI reading time period in RRC release with redirection requirements and RRC re-establishment requirements.
	Agreement:
 Analyze how to extend TSI-NR by the next meeting




The motivation of the above agreement is to allow network enough time to transmit system information in the presence of DL LBT. We investigate this issue in this section.
Currently, 38.133 does not define any core requirement for SI decoding. On the other hand, the performance tests related to RRC re-establishment and RRC release with re-direction requirements assume 1280 ms for SI reading.
	Text of 38.133
The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.
NOTE:	The RRC re-establishment delay in the test is derived from the following expression:
	Tre-establish_delay= TUL_grant + TUE_re-establish_delay.
Where:
TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.
	
Nfreq = 1
Tidentify_intra_NR = 200 ms
TSI = [1280] ms; it is the time required for receiving all the relevant system information as defined in TS 38.331 for the target intra-frequency NR cell.
TPRACH = [15] ms; it is the additional delay caused by the random access procedure.




Observation 1: 38.133 does not define any core requirement for SI decoding. On the other hand, the performance tests related to RRC re-establishment and RRC release with re-direction requirements assume 1280 ms for SI reading.
UE has to decode SIB1 during SI acquisition. [1] notes that, “According to TS38.331, SIB1 is transmitted on PDSCH as RMSI, and PDSCH is scheduled with PDCCH with SI-RNTI, and SIB1 TTI is 160ms.” RMSI is transmitted with, at most, 20 ms periodicity [2]. Hence, in NR, UE can soft combine eight instances of RMSI PDSCH transmission to decode it.
Observation 2: In NR, UE must decode SIB1 during SI acquisition. SIB1 is transmitted with 20 ms periodicity on PDSCH and SIB1 TTI is 160 ms. UE can soft combine eight instances of RMSI PDSCH transmission to decode it.
In NR-U, network may not be able to transmit RMSI in some instances due to DL LBT. However, existing Rel-15 mechanism allows network sixty opportunities to transmit RMSI within the SI decoding period. If side condition of RMSI PDSCH is derived based on without any combining of RMSI PDSCH, then sixty four possible opportunities should be sufficient to transmit RMSI PDSCH at least once within the SI window. On the other hand, if the side condition of RMSI PDSCH is derived based on soft combining, then extending RMSI PDSCH beyond 1280 ms does not help because RMSI PDSCH may not be same after every 160 ms and UE won’t be able to combine those RMSI PDSCH instances.
Observation 3: If side condition of RMSI PDSCH is derived based on without any combining of RMSI PDSCH, then 1280 ms should be sufficient to transmit RMSI PDSCH at least once within the SI window.
Observation 4: if the side condition of RMSI PDSCH is derived based on soft combining, then extending RMSI PDSCH beyond 1280 ms does not help because RMSI PDSCH may not be same after every 160 ms and UE won’t be able to combine those RMSI PDSCH values.
Proposal 1: SI decoding time is kept at 1280 ms during RRC re-establishment and RRC release with re-direction in NR-U networks.
Proposal 2: The side condition for decoding RMSI PDSCH is derived based on one shot detection, i.e., without any soft combining. 
Conclusion

Observation 1: 38.133 does not define any core requirement for SI decoding. On the other hand, the performance tests related to RRC re-establishment and RRC release with re-direction requirements assume 1280 ms for SI reading.
Observation 2: In NR, UE must decode SIB1 during SI acquisition. SIB1 is transmitted with 20 ms periodicity on PDSCH and SIB1 TTI is 160 ms. UE can soft combine eight instances of RMSI PDSCH transmission to decode it.
Observation 3: If side condition of RMSI PDSCH is derived based on without any combining of RMSI PDSCH, then 1280 ms should be sufficient to transmit RMSI PDSCH at least once within the SI window.
Observation 4: if the side condition of RMSI PDSCH is derived based on soft combining, then extending RMSI PDSCH beyond 1280 ms does not help because RMSI PDSCH may not be same after every 160 ms and UE won’t be able to combine those RMSI PDSCH values.
Proposal 1: SI decoding time is kept at 1280 ms during RRC re-establishment and RRC release with re-direction in NR-U networks.
Proposal 2: The side condition for decoding RMSI PDSCH is derived based on one shot detection, i.e., without any soft combining. 
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