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1. Introduction
In RAN4 #104e-bis, the RAN4 WF on UL Tx switching with multiple TAGs was approved in [1]. This contribution discusses the UL outage time for 2-TAG case. 
2. Tx switching with 2 TAGs
2.1  UL outage time
For the UL outage time, the following proposals were captured in the summary in the last meeting [2], with no agreements reached:
· Proposal 1 (China Telecom)
· For deriving the UL outage time, use half of the difference between the actual TAs on the two TAGs (i.e., not directly use the MTTD defined in TS 38.133).
· For the timing and measurement error, 3 aspects need to be considered, including: a) BS synchronization accuracy, b) UE transmit timing error, c) TA quantization error.
· For BS synchronization accuracy for synchronized network, the BS synchronization accuracy requirement of 3us defined in clause 7.4.2 of TS 38.133 can be used.
· For UE transmit timing error, the requirement defined in clause 7.1 of TS 38.133 can be seen an upper bound, and the sum of maximum UE transmit timing error is 1.56 us for the carriers with 2 TAGs.
· For TA quantization error, as defined in TS 38.213, it can be up to 0.52 us or 0.26 us for 15 kHz SCS.
E/// comment: We agree with Proposal 1 but note that all aspects are already included in MTTD specified for inter-band in 38.133.
· Proposal 2: The “Outage time” discussion should be moved to RRM session considering the parameters other than switching time are all RRM parameters like MTTD, Timing and measurement errors. (OPPO, Nokia, Xiaomi, MTK)
· Proposal 3: Refine the agreement that “band C is not expected to be available for transmissions for the duration of the switching time + any partial symbol on any band overlapping with switching time. (QC)
· China Telecom, Huawei, E///: Agree with the technical point when the UL outage time is in the unit of OFDM symbols.
· Proposal 4: No need to capture the exact UL outage time in the spec, since it affect BS scheduling only according to our CR in R4-2216655. (HW)

We still prefer the proposal 1. For proposal 1, one question is on how to reflect the actual propagation delay difference in the specification. Our suggestion is to consider a large distance for inter-band BSs that is possible for the typical deployment scenarios, e.g., distance of 1000m.
· Firstly we assume a large distance between the two BSs of the two bands, i.e., 1000 m.
· Then assume an extreme situation that UE distances to the two BSs are 0m and 1000m respectively. 
· With these, the propagation delay difference for the UE to the two BSs is 1000m/(3*10^8m/s)=3.33us.

For the band(s) within a different TAG, in addition to the propagation delay difference, the timing and measurement error of 3us+1.56 us+0.26 us =4.82us can be considered according to the above proposal 1. Thus, we propose: 
Proposal 1: For the band(s) within a different TAG, consider the following factors for deriving the UL outage time:
· Maximum propagation delay difference of 3.33us under the assumption of 1000m ISD.
· Maximum timing and measurement error of 4.82us.

In RAN4 #104e, it was agreed to check the value of UL outage time in RRM session, and the RRM discussion on UL outage time was started from RAN4 #104e-bis. In our understanding, although the technical discussion on the UL outage time can be taken in RRM session, the UL outage time will still be reflected in the RF specification (same to the single-TAG case).
Proposal 2: Technical discussion on the value of UL outage time can be taken in RF & RRM session. The specification change for UL outage time with 2-TAG case will still be reflected in the RF specification but not in the RRM specification. 
3. Conclusions
[bookmark: _GoBack]In this contribution, we had the following proposals on UL outage time for Tx switching with two TAGs:
Proposal 1: For the band(s) within a different TAG, consider the following factors for deriving the UL outage time:
· Maximum propagation delay difference of 3.33us under the assumption of 1000m ISD.
· Maximum timing and measurement error of 4.82us.
Proposal 2: Technical discussion on the value of UL outage time can be taken in RF & RRM session. The specification change for UL outage time with 2-TAG case will still be reflected in the RF specification but not in the RRM specification. 
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