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1. Introduction
In this contribution, we provide our views on the time period for SSB to RO synchronization and discuss some remaining issue on timing advance.

2. Discussion

1.1. SSB to RO synchronization time period

At last meeting, the following proposals are given[1]:

	Proposals:

· Alt1: Time period for SSB to RO synchronization is the PRACH configuration period

· Alt2: Time period for SSB to RO synchronization is integer multiple of PRACH configuration period long enough to map all actually transmitted SSBs

· Alt3: Time period for SSB to RO synchronization is the max of the PRACH configuration period and the SSB burst period

· Alt4: Time period for SSB to RO synchronization is the RMSI TTI (80 ms or 160 ms)

· Alt5: Time period for SSB to RO synchronization is the 160 ms

Continue discussion till next meeting


In last meeting, five alternatives are proposed during the discussion on SSB-RO synchronization time period, most companies supported alt.1, alt.2, or alt.5. It is noted that an important aspect of system performance evaluation and UE power consumption is how quickly the UEs need to acquire a RACH occasion when necessary in starting a new RACH procedure. Given that the UL resources may be very limited, a trade-off between latency of RACH procedure and the implementation complexity is required. 

Alt.1 is simple and the time period is decided by PRACH configuration. It allows UE to find an associated RACH occasion in a relatively short time. This has some advantages of simplifying of SSB-RO mapping rule and decreasing the time delay of RACH process. Some companies concerned the possibility to provide a sufficient number of RACH occasions within single synchronization time period, especially for TDD system. However, from our understanding, the number of RACH occasions depends entirely on gNB implementation and would not be a problem since multiple SSBs can be mapped into one RACH occasion. 
Alt.2 is suboptimal compared to alt.1, it completely establishes a full association of the actually transmitted SSB and RACH occasions by binding SS burst set periodicity and PRACH configuration periodicity together. However, this involves a much longer time period and higher implementation complexity at both gNB and UE side. Furthermore, an unnecessarily long period would result in lower resource utilization and increase the latency of sending msg1. For example, if PRACH configuration period is 160ms, then the time period may be configured as 320ms, 640ms or even longer, UE may have to wait until the last configuration period, of which most of the configured RACH occasions may be left unused, to acquire an associated RACH occasion to send preamble. 
In Alt.5, SSB-RO mapping cycles with a periodicity of 16 frames and the problem that RACH occasions at the same SFN in different rollover periods are associated to different actually transmitted SSB is avoided, but delay and resources utilization issues still remain.

Proposal 1: Time period for SSB to RO synchronization is the PRACH configuration period.

1.2. Granularity of TA in MAC-CE

It has been agreed that up to four TAGs can be configured for a UE. If there is only one configured UL BWP in the TAG, the TA granularity is based on that UL BWP. On the other hand, if more than one UL BWPs are configured, the TA granularity in MAC CE has not been defined yet. The following options are proposed for multiple configured UL BWPs in a TAG[2]:

· Alt.1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
· Alt.2: Maximum SCS of all activated UL BWPs within the TAG
· Alt.3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used
· Alt.4: SCS of the reference UL BWP, which is identified by RRC configuration

Given that the activated UL BWP can be dynamically changed by DCI, while the TA command is carried by MAC CE, it may be ambiguous that which SCS is used to interpret the TA granularity, especially during BWP activation/deactivation/switching. It would be difficult to determine which BWP should be used for TA granularity resolution after BWP change, considering the TA in MAC CE may be successfully decoded after multiple HARQ retransmission. Miss detection of BWP activation DCI would further make the thing worse. Therefore, Alt.2 is not preferred.

Alt.3 avoids such ambiguity as the TA granularity is explicitly signaled. Moreover, the reference SCS of TA can be dynamically determined. The problem is that it does not align with the behavior in single UL BWP case. In addition, it is not clear what the ability of dynamic change of TA granularity serves.

Alt.4 requires additional RRC modification, which is not desirable at this stage. 

On the other hand, Alt.1 is simple, straightforward, and can avoid the ambiguity due to BWP activation/deactivation. As a result, we propose to adopt Alt.1.

Proposal 2: In the case of multiple configured UL BWPs in the TAG, the TA granularity is based on the maximum SCS of all semi-statically configured UL within the TAG.

1.3. N_TA_offset
In TS 38.211, the following on 
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 is captured:

“Uplink frame number 
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 for transmission from the UE shall start 
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 before the start of the corresponding downlink frame at the UE where 
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 depends on the frequency band according to [TS 38.133].”
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Figure 4.3.1-1: Uplink-downlink timing relation.

RAN4 has discussed the values of 
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 defined in TS 38.211. RAN4 has agreed on the following values of  expressed in Tc for different frequency ranges (FR) in Table 1.
Table 1: The Value of 
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	Duplex Mode of cell used for uplink transmission
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	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 without LTE-NR coexistence 
	25560 (correspond to 13 µs)

	TDD in FR2
	13763 (correspond to 7 µs)

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1


In the first RAN1 Ad-Hoc meeting in 2018, RAN1 agrees that 
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 is the same with and without NR-LTE co-existence for TDD [3]. This means the 
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 for NR TDD FR1 with and without NR-LTE co-existence is (13 µs. In LTE, the 
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 for uplink transmission on a TDD carrier is 624Ts (( 20 µs). 

Scenario 1: In EN-DC scenario where there are at least one LTE TDD cell and one NR TDD cell, if 
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for LTE and NR is the same, then 
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 for LTE and NR are different. This is challenging at least in scenarios where LTE UL and NR UL share the same RF. 
Scenario 2: In SUL scenario, for example, 3.5GHz TDD NR with 1.8GHz SUL. 1.8GHz is also the uplink carrier for LTE FDD. There are two sub-scenarios for Scenario 2. The first one is the standalone SUL where EN-DC is not deployed and NR with SUL can work in a standalone way. The second one is the non-standalone SUL where EN-DC including 3.5GHz TDD NR with 1.8GHz SUL, and 1.8GHz FDD LTE is deployed. It is possible that UE shares the same RF for both 1.8GHz LTE UL and 1.8GHz NR UL to save cost by co-band design. RF sharing need a TDM fashion between LTE UL and NR UL. For example, subframe #0 is LTE UL and subframe #1 is NR UL. If the overall timing advances for adjacent LTE and NR subframes are different, transmission overlapping will occur. 

NTA_offset and/or NTA issues need to be solved in the two scenarios mentioned above.
Proposal 3: NTA_offset and/or NTA issues need to be solved at least in the below two scenarios.
· Scenario 1: EN-DC scenario where there are at least one LTE TDD cell and one NR TDD cell
· Scenario 2: Standalone and non-standalone SUL scenarios

3. Conclusion

In this contribution, we provide our views on the time period for SSB to RO synchronization, the granularity of TA in MAC-CE and N_TA_offset with following proposals:

Proposal 1: Time period for SSB to RO synchronization is the PRACH configuration period.
Proposal 2: In the case of multiple configured UL BWPs in the TAG, the TA granularity is based on the maximum SCS of all semi-statically configured UL within the TAG.
Proposal 3: NTA_offset and/or NTA issues need to be solved at least in the below two scenarios.
· Scenario 1: EN-DC scenario where there are at least one LTE TDD cell and one NR TDD cell
· Scenario 2: Standalone and non-standalone SUL scenarios
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