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According to the RAN2#124 meeting discussion, RAN2 made the following agreements for the MTTD issue for STAG:
	RAN2 considers the following as a baseline (which follows the legacy behaviour)
-	The MAC entity considers TAT associated with the concerned sTAG as expired, when UE stops UL transmission for the STAG due to MTTD issue.


According to the current mTA mTRP framework, one SpCell could be configured with 2 PTAG(s). It is still unclear how the error case when the MTTD (maximum uplink transmission timing difference) between 2 PTAG(s) are exceeded is handled. In this contribution, we provide some analysis and solutions to the MTTD issue of 2 PTAGs.
Discussion
1.1 MTTD issue
	38.133-i40:
7.5	Maximum Transmission Timing Difference
7.5.1	Introduction
A UE shall be capable of handling a relative transmission timing difference between subframe timing boundary of E-UTRA PCell and the closest slot timing boundary of PSCell to be aggregated for EN-DC operation.
A UE shall be capable of handling a relative transmission timing difference among the closest slot timing boundaries of different carriers in FR1 and/or FR2-1 to be aggregated in NR carrier aggregation.
A UE shall be capable of handling a relative transmission timing difference among the closest subframe timing boundaries of different carriers to be aggregated in FR1 and FR2-2 NR inter-band carrier aggregation.
A UE shall be capable of handling a relative transmission timing difference between slot timing boundary of PCell and subframe timing boundary of E-UTRA PSCell to be aggregated for NE-DC operation.
A UE shall be capable of handling a relative transmission timing difference between slot timing boundaries of PCell in FR1 or FR2-1 and the closest slot timing boundary of PSCell in FR1 or FR2-1 to be aggregated in NR DC operation.
A UE shall be capable of handling a relative transmission timing difference between subframe timing boundaries of PCell in FR1 and the closest subframe timing boundary of PSCell in FR2-2 to be aggregated in NR DC operation.
A UE supporting [FG 40-2-1 or FG 40-2-2] shall be capable of handling a relative transmission timing difference between the closest slot timing boundaries of signals on the same CC transmitted to two TRPs.

	7.5.7	Minimum Requirements for multi-TRP
A UE supporting [FG 40-2-1 or FG 40-2-2] shall be capable of handling at least a relative transmission timing difference between slot timing of a pair of TAGs configured on the same carrier as shown in Tables 7.5.7-1.
A UE supporting [FG 40-2-1 or FG 40-2-2] shall be capable of handling at least a relative transmission timing difference between slot timing of the pair of TAGs configured on the same carrier as shown in Table 7.5.7-2, provided that the UE indicates that it is capable of [FG 40-2-6].
Table 7.5.7-1: Maximum uplink transmission timing difference requirement for multi-TRP for UE not supporting [FG 40-2-6]
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	CP lengthnote 1+1.6us

	FR2-1
	CP lengthnote 1+0.5us

	Note 1:	CP length of the maximum SCS on the carrier.
Note 2:	This requirement applies to the UE capable of [STxMP].



Table 7.5.7-2: Maximum uplink transmission timing difference requirement for multi-TRP for UE supporting [FG 40-2-6]
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5





According to the RAN4 requirements as quoted above, the MTTD requirements include “the MTTD between PCell and PSCell”, “the MTTD between two carriers”, and “the MTTD between two TRPs of the same CC”. As the MTTD RAN4 requirements does not restrict the type of TAGs between two uplink transmissions, this means that the MTTD requirements for the mTRP with mTA are applicable for both PTAG and STAG.
Observation 1: According to the RAN4 requirements defined in TS 38.133, the MTTD Requirements for multi-TRP include the following cases:
· Case 1: MTTD between 2 STAGs of the same carrier (i.e. SCell)
· Case 2: MTTD between 2 PTAGs of the same carrier (i.e. SpCell)
· Case 3: MTTD between PTAG and STAG of the same carrier (i.e. SCell)

	38.321-i00: (with text proposal)
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…
When the MAC entity stops uplink transmissions for an SCell not configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
When the MAC entity stops uplink transmissions associated to a STAG for an SCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the STAG as expired.
When the MAC entity stops uplink transmissions associated to a PTAG for an SpCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between the two PTAGs of the SpCell is exceeded, the MAC entity considers the timeAlignmentTimer associated with the PTAG as expired.


According to the latest MAC specification as quoted above, only the case when an SCell configured with two TAGs is considered, i.e. the RAN4 requirements for Case 1 and Case 3 as indicated in Observation 1.
Observation 2: According to the current TS 38.321, the error case when the RAN4 MTTD requirements between 2 PTAGs of the same carrier (i.e. SpCell) is exceeded is not handled.
From our understanding, it is possible that the UE’s uplink transmission time difference between 2 TAGs of the SpCell cannot meet the RAN4 requirements for MTTD, as the other two error cases currently handled in MAC. To handle the error case when the UE’s uplink transmission time difference between 2 TAGs of the SpCell cannot meet the RAN4 requirements, we could have the following solutions:
· Solution 1: The UE stops uplink transmission associated one PTAG
· Solution 2: The UE triggers link recovery procedure (e.g. RRC reestablishment for MCG)
· Solution 3: The gNB by implementation always ensures that the UE’s uplink transmission time difference between 2 TAGs of the SpCell does not exceed the RAN4 requirements.
Solution 2 is a bit over-kill for the RRC connection and causes more interruption and packet loss. Solution 3 puts too much restriction on the gNB implementation, and may cause that the mTA for mTRP of SpCell is not able to be configured as the UE could be in a deadlock if the gNB cannot ensure the MTTD requirements for SpCell in some cases. Thus, we think that Solution 1 should be adopted to resolve the MTTD issue for SpCell with two PTAGs. The TP capturing our proposal is also provided above.
Proposal 1: The MAC entity stops uplink transmission associated to a PTAG for SpCell configured with two TAGs, when the MTTD issue happens between the two PTAGs of the SpCell.
Proposal 2: The text proposal is adopted for the MTTD issue of two PTAGs of the SpCell.
2. Conclusion
According to the above analysis, we have the following observations and proposal:
Observation 1: According to the RAN4 requirements defined in TS 38.133, the MTTD Requirements for multi-TRP include the following cases:
· Case 1: MTTD between 2 STAGs of the same carrier (i.e. SCell)
· Case 2: MTTD between 2 PTAGs of the same carrier (i.e. SpCell)
· Case 3: MTTD between PTAG and STAG of the same carrier (i.e. SCell)
Observation 2: According to the current TS 38.321, the error case when the RAN4 MTTD requirements between 2 PTAGs of the same carrier (i.e. SpCell) is exceeded is not handled.
Proposal 1: The MAC entity stops uplink transmission associated to a PTAG for SpCell configured with two TAGs, when the MTTD issue happens between the two PTAGs of the SpCell.
Proposal 2: The text proposal is adopted for the MTTD issue of two PTAGs of the SpCell.
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