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1. [bookmark: _GoBack]Introduction
In this contribution, we discuss leftover issues on multiple TA for synchronous intra-band continuous EN-DC. In RAN1 #95, RAN1 has agree to introduce a placeholder capability bit that may only support a single transmission timing for synchronous intra-band continuous EN-DC. The following is copy of the agreements on this issue from RAN1 #95.
	Agreement:
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.

Agreement:
Add a note for feature group 6-11 stating that this feature group is applied to NR-NR CA and EN-DC. For EN-DC, the feature group indicates number of TAGs only for NR CG.
· Note: The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling 




In this contribution, we further discuss the potential issues and propose conclusion regarding support of synchronous intra-band EN-DC. 

2. Handling of Multiple TA for synchronous intra-band MR-DC
The following is the latest RAN4 specification TS38.133 v15.4.0 on requirements on maximum transmission timing difference and minimum receive timing difference by the UE for intra-band EN-DC.
	7.5.3 Minimum Requirements for intra-band EN-DC 

For intra-band EN-DC, only collocated 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.

<omitted>

7.6.3 Minimum Requirements for intra-band EN-DC 

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

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell as shown in Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation[16].

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell as shown in Table 7.6.3-1. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC.

Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz)Note1
	Maximum receive timing difference (μs)

	15
	15
	3

	15
	30
	3

	15
	60
	3

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






For the synchronous intra-band EN-DC scenario, there is no requirement on the maximum uplink transmission timing difference that can be apply to the UE and therefore only single transmission time is applicable. In our understanding, this means zero tolerance for the uplink transmission time difference is applicable for the UE. 
However, based on discussion that took place in RAN1 #95, it is likely that RAN4 will discuss this specific requirement and may or may not update the specification. In order for RAN1 decide on the need for the conditionally agreed capability bit, finalization of the MTTD requirements may be needed. Of course, it might be difficult to second guess what RAN4 may or may not do, but here we have made some broad assumptions and based on those assumptions, laid out some solutions for RAN1.
Scenario 1) RAN4 does not revisit the MTTD requirement for intra-band synchronous EN-DC.
This mean current status quo, no requirement is provided to the UE and therefore RAN1 should accept there may be set of UEs that may only support 0 MTTD (i.e. single transmission timing). In such case, we believe it would be useful to use the placeholder capability, ul-TimingAlignmentEUTRA-NR, bit to distinguish UEs that may be only able to perform single transmission timing for intra-band synchronous EN-DC.
The suggested behavior is that for those UEs that enable the ul-TimingAlignmentEUTRA-NR capability bit and the timing based on pTAG and sTAG 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 based on timing adjustment indication for a TAG from MCG. In case of NE-DC, timing adjustment would be made based on TAG from SCG.

Scenario 2) RAN4 clarifies that MTTD requirement for intra-band synchronous EN-DC is 0 ns or near 0 ns, e.g. 260 ns.
	In such case, it would be clear that all UEs would be only required to support single transmission timing. Given that specification does not specify the behavior when the transmit timing determined from pTAG and sTAG are beyond the MTTD, we do no need to specify any UE behavior in RAN1 and we can void the ul-TimingAlignmentEUTRA-NR capability.

Scenario 3) RAN4 changes the MTTD requirement to be something substantially larger than 0, e.g. 5.21us
We do not believe this is a likely scenario. This is because, up to Dec. 2018, there were no MTTD requirements for intra-band synchronous EN-DC. This is typically only done for cases, where RAN4 assumes there is no need since the cells are going to be completely synchronous. For example, LTE MTTD and MRTD requirements for intra-band continuous CA. No requirement exist because RAN4 assumes cell are synchronized. Given that there will be UE which will be implemented based on the assumption no MTTD requirements exist, we believe RAN4 cannot simply change the MTTD requirement to a large value. The only possible outcome would be if RAN4 decides to support 2 different requirements based on capability.
In such scenario, the field description of the ul-TimingAlignmentEUTRA-NR capability to state that if set to 1, 0 or near 0 ns MTTD requirement is supported, else a larger MTTD requirement specified by RAN4 is supported. The UE behavior for UEs that have the ul-TimingAlignmentEUTRA-NR capability enabled would be the same as what is suggested in scenario 1.

Based on possible discussion outcome in RAN4, specification work in RAN1 and RAN2 might be different. Therefore, we propose that RAN1 work on the UE behavior for UEs that only support 0 ns MTTD (i.e. ul-TimingAlignmentEUTRA-NR capability enabled UEs). However, in the scenario RAN4 clarified that MTTD is 0 ns, we do no need to specify UE behavior and void the ul-TimingAlignmentEUTRA-NR capability.
To keep thing simple, the following is our preference on the UE behavior for UEs that have ul-TimingAlignmentEUTRA-NR capability enabled.
· For synchronous intra-band EN-DC and NE-DC and if UE indicates a capability for single transmission timing for E-UTRA and NR and if the uplink transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from SCG are determined to be different, the 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.

Proposal 1:
· Agree to the following UE behavior when ul-TimingAlignmentEUTRA-NR capability is enabled and capture the UE behavior to RAN1 specification. The UE behavior and the  ul-TimingAlignmentEUTRA-NR capability can be removed and voided depending on RAN4 conclusion.

============ Start of Text Proposal for TS38.213 ==================
4.2	Transmission timing adjustments
------ specification text omitted ---------

Upon reception of a timing advance command or of a timing adjustment indication for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value  that the UE expects to be same for all the serving cells and based on the received timing advance command or the timing adjustment indication where the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for all the serving cells in the TAG. 
For synchronous intra-band EN-DC and NE-DC, if UE indicates a capability for single transmission timing for E-UTRA and NR and if the uplink transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from SCG are determined to be different, the 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.
------ specification text omitted ---------
============ End of Text Proposal for TS38.213 ==================


3. Conclusions
	In this contribution, we discuss the potential issues and propose conclusion regarding support of synchronous intra-band EN-DC. Our proposals are summarized as below:
Proposal 1:
· Agree to the following UE behavior when ul-TimingAlignmentEUTRA-NR capability is enabled and capture the UE behavior to RAN1 specification. The UE behavior and the  ul-TimingAlignmentEUTRA-NR capability can be removed and voided depending on RAN4 conclusion.

============ Start of Text Proposal for TS38.213 ==================
[bookmark: _Toc517265028]4.2	Transmission timing adjustments
------ specification text omitted ---------

Upon reception of a timing advance command or of a timing adjustment indication for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value  that the UE expects to be same for all the serving cells and based on the received timing advance command or the timing adjustment indication where the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for all the serving cells in the TAG. 
For synchronous intra-band EN-DC and NE-DC, if UE indicates a capability for single transmission timing for E-UTRA and NR and if the uplink transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from SCG are determined to be different, the 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.
------ specification text omitted ---------
============ End of Text Proposal for TS38.213 ==================
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