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1	Introduction
This contribution discusses two open issues on the connected mobility control requirements in NR-U: one for 2-step RA type and another for SI maximum acquisition time. 
2	Random access procedure for NR-U
RAN4#97-e discussed the random access procedure for NR-U [1]. According to TS38.321 V16.3.0 clauses 5.1.3/5.1.3a, it is specified the UE behavior when LBT failure indication is received from lower layers during the Random Access Preamble transmission or MSGA transmission:
· When the UE is configured by the network with lbt-FailureRecoveryConfig or
· When the UE is not configured with lbt-FailureRecoveryConfig
Since the random access requirements in the latest TS38.133 are common regardless of licensed spectrum operation or unlicensed spectrum operation, these UE behaviors are not captured.
If we review the latest random access requirements in TS38.133, there are several sentences not applicable for NR-U. One example is the contention-free PRACH occasion associated with CSI-RS. Since RAN4 agreed Rel-16 NR-U RRM requirements specify the SSB-based measurement only, it should be clarified the contention-free PRACH occasion associated with CSI-RS is not applicable for NR-U to avoid the misunderstanding. Another example is the supplementary UL for unlicensed carrier scenario, which is not applicable for NR-U also.
Proposal 1: RAN4 add subclauses 6.2.2A in TS38.133 to captures the random access requirements for NR-U. 
TS38.321 specifies 2-step RA type is also applicable for NR-U. The UE behavior when the UE is configured with 2-step RA and UL LBT failure occurs is shown below from TS 38.321 5.1.3a:

	5.1.3a	MSGA transmission (TS 38.321 v16.3.0)
The MAC entity shall, for each MSGA:
…..
1>	if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:
2>	instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	indicate a Random Access problem to upper layers;
4>	if this Random Access procedure was triggered for SI request:
5>	consider this Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	if msgA-TransMax is applied (see clause 5.1.1a) and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
5>	set the RA_TYPE to 4-stepRA;
5>	perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
5>	if the Msg3 buffer is empty:
6>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>	flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
5>	discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
5>	perform the Random Access Resource selection procedure as specified in clause 5.1.2.
4>	else:
5>	perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).



Based on the specification, RAN4 need to capture the following UE behaviors when the LBT failure indication is received from lower layers, which is specific to 2-step RA type: 
· If lbt-FailureRecoveryConfig is configured, then the UE proceeds with resource selection for 2-step RA. Otherwise (lbt-FailureRecoveryConfig is not configured), the UE increments the preamble transmission counter (PREAMBLE_TRANSMISSION_COUNTER) by 1. If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, then random access is considered unsuccessful. If random access is considered unsuccessful and if msgA-TransMax is configured, then the UE selects 4-step RA. 
Proposal 2: For 2-step RA type in NR-U, capture the following requirements according to TS38.321 5.1.3a:
· When the LBT failure indication is received from lower layers, if lbt-FailureRecoveryConfig is configured, then the UE proceeds with resource selection for 2-step RA. Otherwise (lbt-FailureRecoveryConfig is not configured), the UE increments the preamble transmission counter,  PREAMBLE_TRANSMISSION_COUNTER, by 1. If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, then random access is considered unsuccessful. If random access is considered unsuccessful and if msgA-TransMax is configured, then the UE selects 4-step RA. 

3	SI maximum acquisition time
In [2], it was agreed the SI maximum acquisition time TSI,CCA is discussed in the performance part. 
	SI acquisition time
· SI maximum acquisition time is expressed as a variable (approach similar to Rel-15) but using a variable name which is different from Rel-15, e.g., TSI,CCA, 
· the actual value for TSI,CCA is to be discussed in the performance part, considering LBT failures and receiver assumptions, etc.
Conclusion on soft combining of PDSCH for SIB1 reading: 
· soft combing is to be further discussed under performance part



RAN4 discussed the necessary PDSCH samples for SIB1 acquisition in CGI reading requirements in Rel-16 RRM enhancement WI. According to TS38.133 9.11.2, the period used to acquire SIB1 message, TSIB1, is set to 6 x TSMTC, where TSMTC is the periodicity of SMTC occasions configured for the target cell carrier. In our understanding UE can acquire SIB1 with 6 PDSCH attempts with the assumption SIB1 is transmitted once per SMTC. If we reuse this assumption, SI acquisition time for NR-U is given by:
	TSI,CCA = (6 + LSI) x TDBT,
[bookmark: _GoBack]where LSI is a scaling factor considering the DL LTB failure and TDBT is the discovery burst transmission (DBT) window periodicity, e.g., 20ms, according to the configuration, because SIB1 is transmitted in the discovery burst in NR-U. 
Regarding the scaling factor, LSI, it is related to the transmission probability PCCA_DL in DBT CCA model, where PCCA_DL is the LBT success probability [0.0 to 1.0] during the test. This means we can set LSI so that (6+LSI) x PCCA_DL = 6. With this formula, LSI is given by LSI = 6 x (1/PCCA_DL - 1). Substituting LSI, TSI,CCA = (6 + 6(1/PCCA_DL – 1)) x TDBT = (6/PCCA_DL) x TDBT.
Proposal 3: For NR-U RRM test case, TSI,CCA is set as follows:
	,
where PCCA_DL is the is the LBT success probability during the test (e.g., 0.75) and TDBT is the discovery burst transmission window periodicity (e.g., 20ms). 
4	Summary
Proposal 1: RAN4 add subclauses 6.2.2A in TS38.133 to captures the random access requirements for NR-U. 
Proposal 2: For 2-step RA type in NR-U, capture the following requirements according to TS38.321 5.1.3a:
· When the LBT failure indication is received from lower layers, if lbt-FailureRecoveryConfig is configured, then the UE proceeds with resource selection for 2-step RA. Otherwise (lbt-FailureRecoveryConfig is not configured), the UE increments the preamble transmission counter,  PREAMBLE_TRANSMISSION_COUNTER, by 1. If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1, then random access is considered unsuccessful. If random access is considered unsuccessful and if msgA-TransMax is configured, then the UE selects 4-step RA. 
Proposal 3: For NR-U RRM test case, TSI,CCA is set as follows:
	,
where PCCA_DL is the is the LBT success probability during the test (e.g., 0.75) and TDBT is the discovery burst transmission window periodicity (e.g., 20ms). 
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