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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In current spec TS36.133[1], the total interruption time on E-UTRAN serving cells caused by measurement gap and the UE behavior after measurement gap are specified as follows:

	During the measurement gaps the UE:
-	shall not transmit any data
 -	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.
-	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell.
If the UE supporting dual connectivity is configured with PSCell, during the total interruption time as shown in Figure 8.1.2.1-1, the UE shall not transmit and receive any data in SCG.
In addition, for UE supporting E-UTRA-NR dual connectivity, if MG timing advance of 0.5ms is applied, the UE:
-	shall not transmit any data
-	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.
-	is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell.
in subframes fully or partially overlapping with the measurement gaps on E-UTRAN serving cells. The total interruption time on E-UTRAN serving cells is (MGL+1) subframes.
In the uplink subframe occurring immediately after the measurement gap,
-	if the following conditions are met then it is up to UE implementation whether or not the UE can transmit data:
-	all the serving cells belong to E-UTRAN TDD;
-	the measurement objects do not include any NR carrier frequency;
-	if the subframe occurring immediately before the measurement gap is an uplink subframe.
-	Otherwise the UE shall not transmit any data.



Besides, in TS38.133[2], it is already agreed to only use the DL timing to decide the MG starting point. The UE behavior after measurement gap are also specified and separated into two cases: When MGTA isn’t applied and when MGTA is applied  
	When MGTA is not applied, In in the slot with respect to the SCS of each UL carrier occurring immediately after measurement gap and fully non-overlapped with measurement gap, or  
When MGTA is applied, in the slot with respect to the SCS of each UL carrier occurring immediately after the slot partially overlapped with measurement gap, 
-	It is up to UE implementation whether or not the UE is able to conduct transmission if all the symbols in the slot are uplink symbols.
Editor notes: FFS if very large TA is applied.


In this paper, the remaining issues on UE behavior after measurement gap are discussed.
2	Clarification on UE behavior after measurement gap in TS36.133  
Based on current spec, when MG timing advance is not applied, the UE behavior after measurement gap is clear. In TS36.133, shall UE transmit any data in the uplink subframe occurring immediately after the measurement gap depends on subframe type occurring immediately before the measurement gap. If it is a DL subframe, UE shall not transmit any data. If it is a UL subframe, it is up to UE implementation whether or not the UE can transmit data. The corresponding figures are shown as follows:
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[bookmark: _Ref528444947][bookmark: _Ref981068]Figure 1. UE behavior after measurement gap when MG timing advance is not applied.

However, when MG timing advance is applied, the UE behavior after measurement gap is not addressed yet. 
[bookmark: _Ref984481]Observation 1: UE behavior after measurement gap In TS36.133 is unclear when MG timing advance is applied.

As shown in Figure 2, it is straightforward that UE can determine whether or not to transmit data when the reference subframe is an UL subframe; however, shall we still restrict UE not to transmit any data when the reference subframe is a DL subframe? From our point of view, it is possible for UE to transmit data if the UL TA is less than the MGTA.
[bookmark: _Ref1141415][bookmark: _Ref984542]Observation 2: In TS36.133, when MGTA is applied, the uplink transmission occurring immediately after the sub-frame partially overlapped with measurement gap is possible. 
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Figure 2. UE behavior after measurement gap when MG timing advance is applied.

[bookmark: _Ref4754123]Proposal 1: UE behavior after measurement gap In TS36.133 should also be addressed separately when MGTA is not applied or when MGTA is applied.

[bookmark: _Ref4754281]Proposal 2: In TS36.133, when MGTA is applied, the uplink transmission occurring immediately after the sub-frame partially overlapped with measurement gap is up to UE implementation.

We also provide the CR to capture the corresponding changes [3].
3	Clarification on UE behavior after measurement gap in TS38.133  
In TS38.133, it was agreed that UE shall always use the DL timing of the latest subframe occurring immediately before the configured measurement gap among serving cells to determine the measurement gap starting point. In the slot occurring immediately after measurement gap and fully non-overlapped with measurement gap or in the slot occurring immediately after the slot partially overlapped with measurement gap, it is up to UE implementation whether or not the UE is able to conduct transmission. 
However, in current spec, the descriptions do not clearly specify that UE should use DL timing to calculate the index of impacted slot first, then determine if UE is able to conduct transmission in the corresponding UL slot. For example, as shown in Figure 3, when TA adjustment timing is larger than 1 slot. The slot occurring immediately after measurement gap and fully non-overlapped with measurement gap is #7 when we use DL timing to evaluate the slot after measurement gap, and slot occurring immediately after measurement gap and fully non-overlapped with measurement gap is #9 when we use UL timing to evaluate the slot after measurement gap.
[bookmark: _Ref5072797]Observation 3: The principles of calculating the impacted slot index after measurement gap are still not clearly specified in current spec.

Besides, only specify the UE behavior on 1 slot after measurement gap is not enough. As we mentioned in last meeting [4]. For NR SCSs, the max  value specified in TS 38.213 for random access could be up to 

	





In case of random access response, a timing advance command [11, TS 38.321], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG for subcarrier spacing of  kHz is given by .  is defined in [4, TS 38.211] and is relative to the subcarrier spacing of the first uplink transmission from the UE after the reception of the random access response.








In other cases, a timing advance command [11, TS 38.321], , for a TAG indicates adjustment of the current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a subcarrier spacing of  kHz, .


[bookmark: _Ref984485][bookmark: _Ref525844622]Observation 4: The maximum TA in NR could be up to 2 slots.

As shown in Figure 3, when , the impacted UL slots number may be up to 2 slots
with the same slot indices as the 2 DL slots occurring immediately after measurement gap and fully non-overlapped with measurement gap, e.g., UL slots #7 and #8. Therefore, we suggest that
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(b)
Figure 3. UE behavior after measurement gap (a) when MG timing advance is not applied, and (b) when MG timing advance is applied.

[bookmark: _Ref984543]Proposal 3: In Rel-15, it is up to UE implementation whether or not the UE is able to conduct transmission in the 2 UL slots 
· with respect to the SCS of each UL carrier with the same slot indices as the DL slots occurring immediately after measurement gap and fully non-overlapped with measurement gap, when MGTA is not applied 
· with respect to the SCS of each UL carrier with the same slot indices as the DL slots occurring immediately after the slot partially overlapped with measurement gap, when MGTA is applied

[bookmark: _Ref984545]Proposal 4: In later releases, RAN4 can study if there exists an appropriate way for network to know the exact UE behavior after measurement gap.

We also provide the CR to capture the corresponding changes [5].
4	Summary 
In this contribution, we observe that
Observation 1: UE behavior after measurement gap In TS36.133 is unclear when MG timing advance is applied.
Observation 2: In TS36.133, when MGTA is applied, the uplink transmission occurring immediately after the sub-frame partially overlapped with measurement gap is possible.
Observation 3: The principles of calculating the impacted slot index after measurement gap are still not clearly specified in current spec.
Observation 4: The maximum TA in NR could be up to 2 slots.
And we propose
Proposal 1: UE behavior after measurement gap In TS36.133 should also be addressed separately when MGTA is not applied or when MGTA is applied.
Proposal 2: In TS36.133, when MGTA is applied, the uplink transmission occurring immediately after the sub-frame partially overlapped with measurement gap is up to UE implementation
Proposal 3: In Rel-15, it is up to UE implementation whether or not the UE is able to conduct transmission in the 2 UL slots 
· [bookmark: _GoBack]with respect to the SCS of each UL carrier with the same slot indices as the DL slots occurring immediately after measurement gap and fully non-overlapped with measurement gap, when MGTA is not applied 
· with respect to the SCS of each UL carrier with the same slot indices as the DL slots occurring immediately after the slot partially overlapped with measurement gap, when MGTA is applied

Proposal 4: In later releases, RAN4 can study if there exists an appropriate way for network to know the exact UE behavior after measurement gap.
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