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1. Introduction
In last meeting RAN4#94e meeting, we triggered the discussion of the timing advance configuration issues about NR and NB-IoT coexistence listed in the WID [1]. We further present our analysis about this issue considering the realistic deployment scenarios and give the potential solutions in this paper. 
2. Discussion
As shown in the WID of NB_IOTenh3 [1], it is one of the object to analyze the NR and NB-IoT coexistence issues as shown below:
	Coexistence with NR
· Specify NB-IoT resource reservation for UL/DL FDD/TDD NB-IoT non-anchor carriers, to avoid resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier [RAN1, RAN2, RAN4].

· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following: [RAN4]
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· [bookmark: _Hlk522858168]Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· Synchronization issue between NR and NB-IoT, including timing advance
· Frequency band support in NB-IoT and NR
· Testability applicable to RF
· Coexistence between R15 NR and R13/R14/R15 NB-IoT.



For the Synchronization issue between NR and NB-IoT, including timing advance, it can be observed that the value of [image: ]of NR varies depends on coexistence scenarios as define in TS 38.133 [2] as shown in the table below:
Table I. The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD band without LTE-NR coexistence case or FR1 TDD band without LTE-NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with LTE-NR coexistence case
	0 (Note 1)

	FR1 TDD band with LTE-NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of [image: ] can also be provided for a FDD serving cell.
Note 2:	Void




As shown in the table, when operators deploy NR gNB where LTE TDD has been deployed, the coexistence case shall be considered and the value of [image: ] will be configured as 39936. However, there could be another case that the NR deployments are conducted without LTE coexistence issues, which means the value of [image: ] will be configured as 25600. 
Observation 1:  For the scenarios where the NR deployments are conducted without LTE coexistence issues, the value of [image: ] will be configured as 25600.
When introducing the NB-IoT service to the certain type of cases on NR carriers, the inconsistent configurations of [image: ] between NB-IoT and network will lead to asynchronization of UL timing. It could be observed that for NB-IoT UE, the [image: ]is configured as 0 for FDD and 624 Ts (39936 Tc) as defined in TS 36.211 [3]. 
Observation 2: The current configuration of [image: ] for NB-IoT is inconsistent with the setting of the scenarios where NR has been deployed without coexistence with LTE for both FDD and TDD band.
An obvious method to handle this issues is to reconfigure the [image: ] of NR to 39936 as shown in the Table I. However, in the realistic scenarios, the reconfiguration operation means operators have to shut down all the gNBs and reconfigure the setting, which will leads to the interruption of services and a lot human efforts. 
Observation 3: In the realistic scenarios, the reconfiguration operation for 25600 to 39936  means operators have to shut down all the gNBs and reconfigure the settings, which will leads to the interruption of services and a lot human efforts. 
Based on observation 3, it is a better and more feasible solution to make NB-IoT UE support 25600 [image: ] in addition to 0 for FDD and 39936 TDD. Another issue arose in the last meetings is the compatibility of legacy NB-IoT UE.  Based on the analysis above, for the carrier that is not coexisted with NR carriers, it could be allocated for legacy NB-IoT. As for the carriers that is coexisted with NR carriers (i.e. inband), R16 NB-IoT UE which supports 25600 TA offset could be allocated to these carriers without interruption to the NR gNB due to reconfiguration operation. 
Proposal 1: The [image: ] of 25600 shall be supported by R16 NB-IoT.



3. Conclusions
Observation 1:  For the scenarios where the NR deployments are conducted without LTE coexistence issues, the value of [image: ] will be configured as 25600.
Observation 2: The current configuration of [image: ] for NB-IoT is inconsistent with the setting of the scenarios where NR has been deployed without coexistence with LTE for both FDD and TDD band.
Observation 3: In the realistic scenarios, the reconfiguration operation for 25600 to 39936  means operators have to shut down all the gNBs and reconfigure the settings, which will leads to the interruption of services and a lot human efforts. 
Proposal 1: The [image: ] of 25600 shall be supported by R16 NB-IoT.
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