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1 Introduction
In RAN1#95 meeting, LS on timing related capability for intra-band EN-DC was agreed [1]. The agreements related to RAN4 are as follows:

	· Introduce a new capability bit. 
· The bit is applicable only for the cases where 
· A dynamic power sharing capable UE operates in an intra-band synchronous contiguous EN-DC network.
· FFS: A UE supporting FDM-based ULSUP.
· If not voided subsequently, the bit is used for handling UEs that can only apply same timing between NR and LTE.
· Decide after further progress in RAN4 on whether a UE setting this bit to 1 is supported and whether the associated UE behaviour for UEs reporting this capability needs to be differentiated.
· If there is a new UE behaviour defined, FFS how the network can simultaneously serve two different UE types 
· Whether the bit is set or not, the UE is capable of receiving independent TA commands on the MCG and the SCG
· UEs that set this bit to 0 should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.



In this contribution, we provide our views on MTTD requirements for intra-band synchronous EN-DC.
2 Discussion
According to the agreed LS [1], RAN1 agreed that all UEs are capable of receiving independent TA commands from MCG and SCG respectively, and two types of UEs would be introduced based on the progress in RAN4, which can be distinguished depending on whether UE is capable of operating different TA commands between MCG and SCG in case of intra-band synchronous EN-DC. 

In case of EN-DC, the parameters for uplink timing alignment, e.g., timing advance command on MAC CE, can be configured from 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 on each CG, may be almost the same value since only co-located scenario is assumed 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. 
Based on above, we propose to introduce two types of UEs based on the prepared capability bit. One type of UEs can apply the LTE TA and NR TA to each UL transmission and the other type of UEs can apply either LTE TA or NR TA to both LTE and NR UL transmission. In addition, two types of MTTD requirements for intra-band synchronous EN-DC should be specified. 

Observation 1:
According to the agreements in RAN1, all UEs are capable of receiving independent TA commands from MCG and SCG. 

Observation 2:
For intra-band synchronous EN-DC, two types of UEs would be introduced based on the progress in RAN4, which can be distinguished depending on whether UE is capable of operating different TA commands between MCG and SCG.

Observation 3:
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:
For intra-band synchronous EN-DC, two types of UEs should be specified based on the prepared capability bit, which can be distinguished depending on whether UE is capable of operating different TA commands between MCG and SCG. 

Proposal 2:
Specify MTTD requirement for intra-band synchronous EN-DC in order to allow UE to transmit uplink signal separately between LTE MCG and NR SCG. 

In the current RAN4 specification [2], MRTD requirement for intra-band synchronous EN-DC has already specified as 3us, which derives from cell phase synchronous error. According to the discussion on LTE Carrier Aggregation Enhancements in RAN4#68bis, LTE MTTD requirement was specified based on MRTD requirement and the additional delay associated with maximum initial transmission timing error and uncertainty of the reception time in the UE downlink [3]. Regarding the value of additional delay, RAN4 assumed that the maximum value of initial transmission timing error is +/- 24Ts [4] and uncertainty of the reception time in the UE downlink is +/- 10Ts. As a result, RAN4 concluded that the additional delay was 2.21us in [3]. This value has already been assumed when MTTD for inter-band EN-DC requirement was specified. 
Base on above, we propose that MTTD requirement for intra-band synchronous EN-DC should be specified assuming the same additional delay as that for inter-band EN-DC, i.e., 2.21us.

Observation 4:
According to the discussion on LTE Carrier Aggregation Enhancements in RAN4#68bis, LTE MTTD requirement was specified based on MRTD requirement and the additional delay associated with maximum initial transmission timing error (+/- 24Ts) and uncertainty of the reception time in the UE downlink (+/- 10Ts). As a result, RAN4 concluded that the additional delay was 2.21us (68Ts).

Observation 5:
2.21us has already been assumed as additional delay when MTTD for inter-band EN-DC requirement was specified.

Proposal 3:
Regarding the value of MTTD requirement for intra-band synchronous EN-DC, 3 + 2.21 = 5.21us can be considered regardless of the SCS based on specified MRTD requirement as follows:

	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}.


3 Conclusion
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:
According to the agreements in RAN1, all UEs are capable of receiving independent TA commands from MCG and SCG. 

Observation 2:
For intra-band synchronous EN-DC, two types of UEs would be introduced based on the progress in RAN4, which can be distinguished depending on whether UE is capable of operating different TA commands between MCG and SCG.

Observation 3:
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:
For intra-band synchronous EN-DC, two types of UEs should be specified based on the prepared capability bit, which can be distinguished depending on whether UE is capable of operating different TA commands between MCG and SCG. 

Proposal 2:
Specify MTTD requirement for intra-band synchronous EN-DC in order to allow UE to transmit uplink signal separately between LTE MCG and NR SCG. 

Observation 4:
According to the discussion on LTE Carrier Aggregation Enhancements in RAN4#68bis, LTE MTTD requirement was specified based on MRTD requirement and the additional delay associated with maximum initial transmission timing error (+/- 24Ts) and uncertainty of the reception time in the UE downlink (+/- 10Ts). As a result, RAN4 concluded that the additional delay was 2.21us (68Ts).
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