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Introduction
At RAN4 #94, a discussion on modifying the TA offset value for NR and NB-IoT coexistence was contributed in [1]. 
The sketched scenario was NR deployed in an FR1 TDD band without LTE-NR coexistence. Then, in a later phase, NB-IoT is deployed in the same FR1 TDD band in the same channel bandwidth as NR. Two options were proposed for discussion:
Option 1: For the NR without LTE-NR coexistence case where the [image: ]has been configured as 25600 Tc, reconfigure the current setting of the NR BS to 39936 Tc.
Option 2: For NB-IoT nodes, the configuration of 25600 Tc shall be supported.
For option1, the need for gNB reconfiguration and thus of a shut-off of the NR BS was observed, whilst for option 2 the need for supporting another TA offset value was observed. 
At RAN4 #94, there was tentative agreement that this issue needs further investigation. This contribution provides our view on the raised matter.
Discussion
TS 38.133 specifies the TA offset value for NR uplink with and without LTE-NR co-existence. This is replicated below. 
Table 7.1.2-2: 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



For the case without LTE-NR coexistence, the TA offset is 25600 Tc for NR FDD and NR TDD, which equals 400 Ts. For the case with LTE-NR coexistence, the TA offset is 0 Tc for NR TDD and 39936 Tc for NR TDD. 

TS 36.211 specifies the TA offset value for LTE uplink in subclause 8.1. This is replicated below. 


For frame structure type 1  and for frame structure type 2  unless stated otherwise in [4].
In fact, reference [4] in TS 36.211 points to subclause 4.2.3 in TS 36.213 dealing with transmit timing adjustments in case of DC, which is not applicable for a NB-IoT UE. Furthermore, no RRC signalling of a configurable TA offset for a legacy NB-IoT UE exists. Hence, a NB-IoT UE will always use 0 Ts (0 Tc) in case of FDD and 624 Ts (39936 Tc) in case of TDD. Thus, legacy NB-IoT UE’s cannot be supported, if other TA offset values than specified in TS 36.211 are configured by NR for the coexistence case.
As mentioned during RAN4 #94-e [2], NR UE’s can be configured, as of Rel-15, to receive a TA offset value of 0, 25600 or 39936 Tc, as specified in TS 38.331 in the ServingCellConfigCommonSIB IE included in SIB1 (see extract of TS 38.331 v.16.0.0 below). 
[bookmark: _Toc20426106][bookmark: _Toc29321502][bookmark: _Toc36757285][bookmark: _Toc36836826][bookmark: _Toc36843803][bookmark: _Toc37068092]–	ServingCellConfigCommonSIB
The IE ServingCellConfigCommonSIB is used to configure cell specific parameters of a UE's serving cell in SIB1.
ServingCellConfigCommonSIB information element
-- ASN1START
-- TAG-SERVINGCELLCONFIGCOMMONSIB-START

ServingCellConfigCommonSIB ::=      SEQUENCE {
    downlinkConfigCommon                DownlinkConfigCommonSIB,
    uplinkConfigCommon                  UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    supplementaryUplink                 UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                           OPTIONAL, -- Need S
    ssb-PositionsInBurst                SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                   OPTIONAL  -- Cond FR2-Only
    },
    ssb-PeriodicityServingCell          ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160},

    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                      OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
    [[
    channelAccessMode-r16               CHOICE {
        dynamic                             NULL,
        semistatic                          SemiStaticChannelAccessConfig
    }                                                                                               OPTIONAL, -- Need M
    discoveryBurstWindowLength-r16      ENUMERATED {s0dot5, s1, s2, s3, s4, s5}                     OPTIONAL -- Need M
    ]]

}

-- TAG-SERVINGCELLCONFIGCOMMONSIB-STOP
-- ASN1STOP

Thus, if NB-IoT is deployed in the same FR1 TDD band in the same channel bandwidth as NR, or deployed in the same FR1 FDD band in the same channel bandwidth as NR, then 
· NR uplink has to be reconfigured to support the new TA offset value of 0 Tc in case of FDD, or 39936 Tc in case of TDD.
· NR has to provide signalling support for the new TA offset value by including the parameter n-TimingAdvanceOffset in SIB1 set to 0 Tc in case of FDD, or 39936 Tc in case of TDD. 
The reconfiguration of the uplink, which may require a shut-off of the NR BS, as mentioned in [1], is then required only once. Thereafter the new TA offset is permanently signalled to NR UE’s in SIB1, as depicted above.
The following proposal is made:
	RAN4 to agree there is no issue with the current TA offset definition in TS 38.133 for the NB-IoT - NR coexistence case. Thus, option 1 in section 1 is the only possible option for the TDD case.
The TA offset setting for NR coexistence with NB-IoT, both for FDD and TDD, is currently not explicitly stated in Table 7.1.2-2 of TS 38.133, however. This has been earlier addressed in [3]. Comments were received during the discussion that the NB-IoT - NR coexistence case should be split from the LTE - NR coexistence case into different rows in Table 7.1.2-2 of TS 38.133. The corresponding draft CR is provided to this meeting in [4].
Conclusion
This contribution has discussed the open issue on the TA offset configuration for the NB-IoT - NR coexistence case as raised in [1].
Following proposal for agreement is made:
RAN4 to agree there is no issue with the current TA offset definition in TS 38.133 for the NB-IoT - NR coexistence case. Thus, option 1 in section 1 is the only possible option for the TDD case.
In addition, the TA offset setting for NR coexistence with NB-IoT, both for FDD and TDD, needs to be explicitly stated in Table 7.1.2-2 of TS 38.133. The corresponding draft CR is provided to this meeting in [4].
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