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1 Introduction
In RAN4#88bis meeting, RAN4 discussed the way of handling TA in synchronous MR-DC based on the LS from RAN2 and agreed the reply LS [1]. According to [1], following texts were described.

	3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations. For which are synchronous operation, this is where LTE and NR are time-aligned. The synchronous case corresponds to MRTD of 3 µs (maximum UE receive timing difference). Even in the co-located case with “identical” propagation paths, the CGs can have different radio paths/chains, which can motivate separate timing management on the two CGs. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response.



In current RAN4 specification, MRTD requirement for intra-band synchronous EN-DC has already been specified as 3us, which was derived from cell phase synchronous error. In addition to that, the necessity of MTTD requirement for intra-band synchronous EN-DC was discussed in the RAN4#88bis meeting, however there was no agreement. In this contribution, we provide our views on this issue.
2 Discussion
In case of EN-DC, the parameters for uplink timing alignment, e.g., timing advance command on MAC CE, can be configured for LTE MCG and NR SCG independently and each CG should be in separate TA groups. In such case, handling UL timing adjustment should basically be performed independently between TA groups. In case of intra-band synchronous EN-DC, such parameters, e.g., timing advance command between each CG may be almost the same value since only co-located scenario is considered in Rel.15. Even so, the procedure of calculating parameters for uplink timing alignment and handling UL timing adjustment would be performed separately between LTE MCG and NR SCG.

Observation 1:
In case of intra-band synchronous EN-DC, the procedure of calculating parameters for uplink timing alignment and handling UL timing adjustment would be performed separately between LTE MCG and NR SCG.

In current RAN4 spec [2], MRTD requirement for intra-band synchronous EN-DC has already defined as 3us, which derives from cell phase synchronous error, however MTTD requirement has not been defined yet. As mentioned in above observation 1, UL transmission timing on LTE MCG and NR SCG would be controlled separately based on DL reception timing of each CG. Therefore, it is straightforward that MTTD is specified based on MRTD by adding some additional value, e.g., UL transmission timing error and so on. Regarding the value of MTTD requirement, we think that the same value can be specified among the SCS, e.g., 3us + 2.21us = 5.21us as explained in [3], since the same value of MRTD requirements has been specified regardless of the SCS.

Proposal 1:
MTTD requirement for intra-band synchronous EN-DC should be specified. 

Proposal 2:
Regarding the value of MTTD requirement, 5.21us can be considered regardless of the SCS since the same value of MRTD requirements has been specified regardless of the SCS.

	Sub-carrier spacing in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum transmission timing difference (µs) 

	15
	15
	5.21

	15
	30
	5.21

	15
	60
	5.21

	NOTE 1:	UL Sub-carrier spacing is min{SCSSS, SCSDATA}.



In addition, we would like to clarify the UE behavior when the timing difference exceeds the maximum value since intra-band asynchronous EN-DC is optional. As LTE CA requirements, it could be specified that UE may stop transmitting signals. On the other hand, when UE needs to transmit PRACH, the timing difference may exceed the maximum value since TA is not applied to PRACH transmission. In case UE needs to transmit PRACH simultaneously with other signals/channels (including other PRACH), it might be specified up to UE implementation on whether to transmit PRACH together with other signals/channel or not.

Observation 2:
When the timing difference exceeds the maximum value, UE may stop transmitting signals.

Observation 3:
In case UE needs to transmit PRACH simultaneously with other signals/channels (including other PRACH), it might be up to UE implementation on whether to transmit PRACH together with other signals/channel or not.

3 Conclusion
[bookmark: _GoBack]In this contribution, we provided our views on the necessity of MTTD requirement for intra-band synchronous EN-DC. Our observations and proposals are as follows:

Observation 1:
In case of intra-band synchronous EN-DC, the procedure of calculating parameters for uplink timing alignment and handling UL timing adjustment would be performed separately between LTE MCG and NR SCG.

Proposal 1:
MTTD requirement for intra-band synchronous EN-DC should be specified. 

Proposal 2:
Regarding the value of MTTD requirement, 5.21us can be considered regardless of the SCS since the same value of MRTD requirements has been specified regardless of the SCS.

	Sub-carrier spacing in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum transmission timing difference (µs) 

	15
	15
	5.21

	15
	30
	5.21

	15
	60
	5.21

	NOTE 1:	UL Sub-carrier spacing is min{SCSSS, SCSDATA}.



Proposal 3:
In case that UE needs to transmit PRACH, UE shall transmit PRACH regardless of whether the timing difference exceeds the maximum value or not.

Observation 2:
When the timing difference exceeds the maximum value, UE may stop transmitting signals.

Observation 3:
In case UE needs to transmit PRACH simultaneously with other signals/channels (including other PRACH), it might be up to UE implementation on whether to transmit PRACH together with other signals/channel or not.
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