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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN2 meeting, how to enhance LTE ANR mechanism to report CGI of NR neighbors was discussed. And the agreements are following：
Agreements 
1:	For LTE reportCGI of an NR cell the UE acquires the cell ID from SIB1 of the NR cell (for post EN-DC early freeze)
FFS Whether the UE reports anything to indicate that the NSA cell was not broadcasting SIB1.
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]2:	Introduce a capability bit in LTE for the capability of reportCGI towards NR neighbours (no differentiation between SA/NSA case). 
FFS on differentiation between FR1 and FR2.
In this paper, we discuss the remaining issues identified of ANR in both EN-DC and NR Standalone scenarios.  
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31] No SIB1 broadcasting in the target NR cell
In LTE ANR mechanism, when a UE is configured to report CGI of one neighboring cell, it starts the timer T321 and tries to obtain the required information for ANR (e.g. CGI, TAC and PLMN) from the neighboring cell. If UE succeed before the T321 expires, a measurement result with cgi-Info, which includes required information by ANR, is reported to the serving cell. Otherwise, a measurement result without cgi-Info is sent to the serving cell after the T321 expires.
Observation1: In LTE ANR mechanism, the serving cell can only find an ANR procedure failure upon the reception of the measurement result without the required information for ANR.
When T321 is running, the UE is allowed to use autonomous gaps to acquire the required information for ANR from the neighboring cell. As a result, the network may only schedule the UE after it confirms that UE is back, i.e. a measurement report is received from the UE. 
As mentioned above, UE can only send measurement report after T321 expires if it failed to obtain the required information. Given the duration of T321 is very long in some cases (e.g. 8 seconds if the neighboring cell is UTRAN cell), the transmission interrupt caused by failure ANR procedure will impact the UE data throughput greatly.
Observation2: In LTE ANR mechanism, the throughput of the UE performing ANR is impacted greatly if the ANR procedure is failure. 
In LTE, there are several reasons that may cause UE to fail to obtain the SIB1 of a cell, e.g. bad link quality, no SIB1 broadcasting in the neighboring cell, etc.  And the failed UE cannot make the right judgement about the exact failure reason. Therefore, no failure reason is included in the measurement result to the serving cell if the ANR procedure fails. Then, the serving cell may configure other UEs to report CGI of the neighboring cell even if the target cell does not broadcast SIB1. 
Observation3: In LTE, if UE failed to obtain the required information for ANR, the UE cannot tell the exact failure reason (e.g. bad link quality, no SIB1 broadcasting in the neighboring cell, etc.).
Observation4: In LTE, the serving cell does not know the failure reason of an ANR procedure and may configure other UEs to report CGI of the same neighboring cell even if the neighboring cell does not broadcast SIB1.
During the RAN2#100 meeting, it was agreed that the NR cell which does not broadcast SIB1 can inform UE that SIB1 is not present via MIB.
Agreements
…
3	Consider pdcchConfigSIB1 (in MIB) as mandatory field and define one code-point (e.g. all-zeros) as “SIB1 not present”. 
=>	Inform RAN1 of MIB decisions (1 and 3). Can explain to RAN1 the reason to define this code point.
…
Observation5: UE can know whether SIB1 is broadcasted in one NR cell by reading MIB.
Via the indication in NR MIB, for a NSA neighboring NR cell, one UE can report the serving cell immediately with the explicit indication that no global cell ID is present. Two benefits can be expected with this solution. The first one is that it can prevent UE from waiting T321 expires, which minimize the impact to UE’s data throughput caused by a failure ANR procedure. The second one is that it can prevent eNB/gNB from repeatedly configuring UEs to read a nonexistent cell ID from the neighboring cell. Hence, we propose:
[bookmark: _Ref510695143]Proposal 1: The UE configured to perform ANR can report to the serving cell immediately (i.e. does not wait for T321 expiry) with explicit indication that no global cell ID is present if UE finds SIB1 is not present in the target cell. 
2.2. Coordination between severing base stations
As mentioned above, when T321 is running, the UE is allowed to use autonomous gaps to acquire the required information for ANR from the neighboring cell. For a DC UE configured to perform ANR by MN, the SN may not know the UE will use autonomous gap. As a result, during the autonomous gaps, the SN may retransmit packets continuously for no ACK from UE is received.  After retransmission for a number of times, the SN release procedure may be initiated by the SN. To handle this issue, we propose:
[bookmark: _Ref510695146]Proposal 2: If a DC UE is configured by MN to perform ANR, the SN should be informed.
2.3. T321 value for NR RAT
In the existing LTE, the value of T321 is set differently for intra-RAT ANR and inter-RAT ANR. If the ANR measurement is associated with the intra-RAT the T321 is set with shorter value, because the UE has previously been connected to this RAT.
Observation6: intra-RAT ANR uses shorter T321 value than inter-RAT ANR.
In the existing LTE, if the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, i.e, si-RequestForHO is included in the reportConfig, then shorter value for T321 can be applied.
Observation7: If the UE is allowed to use autonomous gaps in acquiring system information from the neighbor cell, then shorter value for T321 can be applied.
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3>	if the measObject associated with this measId concerns E-UTRA:
4>	if the si-RequestForHO is included in the reportConfig associated with this measId:
5>	if the UE is a category 0 UE according to TS 36.306 [5]:
6>	start timer T321 with the timer value set to 190 ms for this measId;
5>	else:
6>	start timer T321 with the timer value set to 150 ms for this measId;
4>	else:
5>	start timer T321 with the timer value set to 1 second for this measId;
3>	else if the measObject associated with this measId concerns UTRA:
4>	if the si-RequestForHO is included in the reportConfig associated with this measId:
5>	for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measId;
5>	for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measId;
4>	else:
5>	start timer T321 with the timer value set to 8 seconds for this measId;
3>	else:
4>	start timer T321 with the timer value set to 8 seconds for this measId;



If the UE is configured with EN-DC we assume that acquiring system information from the NR neighbor cell belongs to intra-RAT ANR. It means that the value of T321 is set to the shorter value, i.e., based on intra-RAT ANR T321 value if the EN-DC is configured for this UE.
[bookmark: _Ref510695147]Proposal 3: The value of T321 is set to the shorter value, i.e., based on intra-RAT ANR T321 value if the EN-DC is configured for this UE.
In LTE, the CGI is in SIB1, the repetition period of SIB1 is 20 ms. In NR the CGI is in RMSI, the period of SS burst set is {5, 10, 20, 40, 80, 160}. The TTI of RMSI is 160ms. The time requirement for acquiring system information from the NR neighbor cell is similar with the cell re-selection. We can send an LS to ask RAN4 which T321 values are used for EN-DC UE, LTE only UE and NR only UE for acquiring system information from the NR neighbor cell. 
[bookmark: _Ref510695149]Proposal 4: Send an LS to ask RAN4 which T321 values are used for EN-DC UE, LTE only UE and NR only UE for acquiring system information from the NR neighbor cell.
2.4. UE capability 
Last meeting the remaining issue is whether different capabilities are needed for FR1 and FR2. In LTE the ANR capability for using autonomous gaps comprises of intra-frequency, and inter-frequency and inter-RAT capabilities, i.e., intraFreqSI-AcquisitionForHO, interFreqSI-AcquisitionForHO and utran-SI-AcquisitionForHO capabilities. We assume that the autonomous gaps for ANR is also based on the EN-DC measurement gap capability, i.e. if the UE needs only the FR1 gap for inter-frequency measurement for RRM, then UE needs only the FR1 autonomous gap to acquiring system information from the NR neighbor cell for ANR.
[bookmark: _GoBack]Proposal 5: Send an LS to RAN4 to ask whether the autonomous gaps for ANR is also based on the EN-DC measurement gap capability, i.e. if the UE needs only the FR1 gap for inter-frequency measurement for RRM, then UE needs only the FR1 autonomous gap to acquiring system information from the NR neighbor cell for ANR.

We also assume that NR-SI-AcquisitionForHO capability indications should be introduced and NR-SI-AcquisitionForHO associated with intraFreqSI-AcquisitionForHO and interFreqSI-AcquisitionForHO can cover both FR1 and FR2 measurement capability for EN-DC UE and NR standalone UE.
[bookmark: _Ref510695150]Proposal 6: No differentiation between FR1 and FR2 measurement capability, NR-SI-AcquisitionForHO capability indications should be introduced and NR-SI-AcquisitionForHO associated with intraFreqSI-AcquisitionForHO and interFreqSI-AcquisitionForHO can cover both FR1 and FR2 measurement capability for EN-DC UE and NR standalone UE.
3. Conclusion
In this contribution, we discussed the remaining issues identified of ANR in both EN-DC and NR Standalone scenarios. The proposals are following:
Proposal 1: The UE configured to perform ANR can report to the serving cell immediately (i.e. does not wait for T321 expiry) with explicit indication that no global cell ID is present if UE finds SIB1 is not present in the target cell.
Proposal 2: If a DC UE is configured by MN to perform ANR, the SN should be informed.
Proposal 3: The value of T321 is set to the shorter value, i.e., based on intra-RAT ANR T321 value if the EN-DC is configured for this UE.
Proposal 4: Send an LS to RAN4 to ask what the T321 values are for the EN-DC UE, LTE only UE and NR only UE for acquiring system information from the NR neighbor cell.

Proposal 5: Send an LS to RAN4 to ask whether the autonomous gaps for ANR is also based on the EN-DC measurement gap capability, i.e. if the UE needs only the FR1 gap to measurement the inter-frequency for RRM, the UE needs only the FR1 autonomous gap to acquiring system information from the NR neighbor cell for ANR.
Proposal 6: No differentiation between FR1 and FR2 measurement capability, NR-SI-AcquisitionForHO capability indications should be introduced and NR-SI-AcquisitionForHO associated with intraFreqSI-AcquisitionForHO and interFreqSI-AcquisitionForHO can cover both FR1 and FR2 measurement capability for EN-DC UE and NR standalone UE.
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