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1. Introduction
In RAN4 #90 meeting, RAN4 had extensive discussion on MTTD and MRTD requirements for NE-DC and NR CA. There are the following remaining issues for further discussion:
1. Whether update MRTD requirements for non-contiguous CA;
2. Whether specify MTTD requirement for intra-band synchronous EN-DC;
3. Whether remove MTTD/MRTD requirements for inter-band synchronous EN-DC in current 38.133.
In this contribution, we discuss these remaining issues for MTTD and MRTD requirements and provide our proposals. 
2. Discussion
MRTD requirements for intra-band non-contiguous CA
In last meeting, MRTD requirement for non-contiguous CA was discussed, and the following options are agreed for further discussion in the next meeting [1]:
· Option 1: half CP of the larger SCS among the CC-es for FR1 and for FR2 
· Option 2: keep the existing requirements, i.e., 3us 
· Option 3: 260ns for both FR1 and FR2 
MRTD is defined as including the maximum propagation delay difference and BS TAE for CA scenario. For intra-band non-contiguous CA, only collocated deployment is applied in Rel-15. Thus, MRTD for intra-band non-contiguous CA is defined as 3us, since TAE for intra-band non-contiguous CA is defined as 3us for both FR1 and FR2 in TS38.104, section 6.5.3.2.
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 3µs.
As discussed in [2], the NTA offset valid within a cell needs to be wide enough to capture both the cell phase sync error or TAE plus the transmitter transient time. And current TAE requirement will make it impossible for NR TDD implementations. Moreover, in LTE, the TAE for intra-band non-contiguous CA is defined as 260ns. Thus, it is reasonable to reduce TAE requirement for intra-band CA.
Proposal 1: Define TAE requirement for intra-band non-contiguous CA as 260ns for FR1 and 130ns for FR2 with co-located deployment.

MTTD requirement for intra-band synchronous EN-DC
In existing specification, there is no MTTD requirement for intra-band synchronous EN-DC, however, the MRTD requirement for intra-band synchronous EN-DC is defined as 3us. Since MTTD is directly related to MRTD, which equal to MRTD value plus the timing accuracy from UE side including the uncertainty for receiving DL timing and UL transmission timing error (Te). For EN-DC operation, UE shall support separate TAGs for LTE MCG and NR SCG independently. Thus, it is necessary to specify MTTD requirement for intra-band synchronous EN-DC. And the MTTD should be defined as 5.21us regardless of the SCS.
Proposal 2: MTTD requirement for intra-band synchronous EN-DC should be specified as 5.21us regardless of the SCS 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}.



Remove MTTD/MRTD requirements for inter-band synchronous EN-DC
In Spokane’s RAN4 meeting, the necessity of MRTD and MTTD requirements in inter-band synchronous EN-DC was raised, and it is left for further discussion.
Editor Note: It is FFS the necessity of inter-band EN-DC synchronous requirement for MTTD.
Editor Note: It is FFS the necessity of inter-band NE-DC synchronous requirement for MTTD.
RAN4 has agreed UE is mandatory to support inter-band asynchronous EN-DC, and the current MRTD/MTTD requirements for inter-band sync EN-DC may become unnecessary. Since UE is mandatory to support MRTD of 500us/250us/125us/62.5us for 15/30/60/120kHz SCS respectively, it is obvious that UE can support MRTD of 33us. Either asynchronous EN-DC implementation or synchronous EN-DC implementation is transparent to UEs, if UE has two sets of MTTD/MRTD requirements and there is no any related signalling, it will make confusion for UE to follow which set of requirement. Therefore, we propose to remove MTTD/MRTD requirements for inter-band synchronous EN-DC from existing TS38.133.  
Proposal 3: Remove MTTD/MRTD requirements for inter-band synchronous EN-DC from existing TS38.133.
3. Conclusion
In this contribution, we discuss the open issues on SCell activation delay requirements, and provide the proposals as follows:
Proposal 1: Define TAE requirement for intra-band non-contiguous CA as 260ns for FR1 and 130ns for FR2 with co-located deployment.
Proposal 2: MTTD requirement for intra-band synchronous EN-DC should be specified as 5.21us regardless of the SCS 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}.


Proposal 3: Remove MTTD/MRTD requirements for inter-band synchronous EN-DC from existing TS38.133.
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