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1. Introduction
In this contribution, we discuss outcome of MRTD and MTTD for intra-band synchronous EN-DC in RAN4 and suggested changes to RAN1 specification.
	
2. Discussion & Proposed Changes
RAN1 has been waiting for RAN4 to conclude on the intra-band synchronous EN-DC MTTD issue for some time now. In RAN4 #90bis, RAN4 has agreed to the following:
	Agreement: For MTTD for intra-band synchronous EN-DC
· [5.21]us for 15KHz SCS on NR side, if ul-TimingAlignmentEUTRA-NR is absent.
· FFS the relation between the capabilities of ul-TimingAlignmentEUTRA-NR and single PA capability.
· FFS for higher SCS on NR side, if ul-TimingAlignmentEUTRA-NR is absent.
· Otherwise, single timing is used on UL if ul-TimingAlignmentEUTRA-NR is signaled, which applies for the same SCS, i.e., 15KHz SCS at LTE + 15KHz SCS at NR.




The ul-TimingAlignmentEUTRA-NR capability parameter that is referenced in the agreement is currently defined in TS38.306 as the following:
	[bookmark: _Toc5883519]4.2.7.9	MRDC-Parameters
-- text omitted --
	ul-TimingAlignmentEUTRA-NR
Indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in a synchronous intra-band contiguous EN-DC. If this field is absent, UE shall be capable of handling a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network, as specified in TS 38.133 [5].
	BC
	No
	No
	No






Lastly, draft CR R4-1905520 has been endorsed in RAN4 [1] to capture the above agreements. The endorsed changes copied below for reference.
	[bookmark: _Toc535475944]7.5.3	Minimum Requirements for intra-band EN-DC

For intra-band EN-DC, only co-located deployment is applied.

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [16]. No requirement on maximum uplink transmission timing difference is applicable for synchronous E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC.

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.3-1 for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is only capable of synchronous EN-DC operation [16]
Table 7.5.3-1 Maximum uplink transmission timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	[5.21]Note1

	15
	30
	[TBD]

	15
	60
	[TBD]

	NOTE 1:	This is not applicable for a UE which indicates the capability of only supporting single UL timing (ul-TimingAlignmentEUTRA-NR is signalled). Single UL timing for E-UTRA and NR cell is assumed for this UE.  






It is now clear that RAN4 has agreed to use the single transmit timing capability bit introduced by RAN1. However, because UE is expected to receive TA command from both LTE and NR independently, the exact UE behavior when UE can only perform a single transmit timing but is receiving two different TA adjustment is currently undefined.
We believe there could be basically two ways RAN1 could take on this open issue.
Alternative 1) No specification change introduced in RAN1 with the understanding that it will be up to UE implementation which TA adjustment to follow if UE is only capable of transmit signals with single timing in intra-band synchronous EN-DC.
Alternative 2) Update the specification to clarify that UE follows either LTE or NR TA adjustment (select one for adoption) if UE is only capable of transmit signals with single timing in intra-band synchronous EN-DC.
Among the two approaches, we prefer alternative 2 as it provides clear guidance on UE behavior and gNB and eNB would have consistent understanding of how the UE is expected to behave. Therefore, we suggest to capture the following changes to TS38.213.
==== Text proposal for TS38.213 section 4.2 ======
For synchronous contiguous intra-band EN-DC and NE-DC, if the UE indicates ul-TimingAlignmentETURA-NR as ‘required’ and uplink transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from SCG are determined to be different, UE adjusts the transmission timing for PUSCH/SRS/PUCCH transmission on all serving cells part of the synchronous intra-band EN-DC or NE-DC based on timing adjustment indication for a TAG from MCG or a TAG from SCG, respectively.
============ End of text proposal ===========

Proposal 1:
· Endorse the changes described in R1-1906777.

3. Conclusions
	In this contribution, we discussed outcome of MRTD and MTTD for intra-band synchronous EN-DC in RAN4 and suggested changes to RAN1 specification. Our proposals are summarized as below:
Proposal 1:
· Endorse the changes described in R1-1906777.

Copy of the proposed text:
==== Text proposal for TS38.213 section 4.2 ======
For synchronous intra-band EN-DC and NE-DC, if the UE indicates ul-TimingAlignmentETURA-NR as ‘required’ and uplink transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from SCG are determined to be different, UE adjusts the transmission timing for PUSCH/SRS/PUCCH transmission on all serving cells part of the synchronous intra-band EN-DC or NE-DC based on timing adjustment indication for a TAG from MCG or a TAG from SCG, respectively.
============ End of text proposal ===========
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