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1. Introduction
In this document, we discuss 2 issues with respect to the WID [1] objectives. We discuss transition times and REFSENS.
2. Discussion
2.1. Transition Time

In the last meeting, LS was sent from RAN1 to RAN4 to confirm the transition time (Tx-RX) and (Rx-Tx) of 13usec for FD-FDD devices [2] as the same time used for the Type A HD-FDD devices. However, it was argued that taking the reduced cost architecture into account as well as probable small form factor sizes for RedCap devices, it became apparent that power savings could be achieved [3].
Power savings is achieved by using a suitable guard time for the transition between RX and TX to allow TX PLL device to turn on after being powered down from TX to RX, provided that there are a minimum number of consecutive DL symbols. The time required to allow UE to ramp up and turn TX on from sleep is found to be in the range of [1-2] symbols at 30KHz SCS. The amount of power savings achievable is significant. The estimated thruput loss can be compared to TDD slot format 28 that uses 1 flexible symbol for the RX-TX guard time. For 2 guard symbols, the estimated thruput loss is 3% with respect to TDD slot format 28 and no throughput loss for a 15KHz SCS. Any loss in thruput compared to FD-FDD bands cannot be compared on the same playing field because half duplex is more related to TDD where RX and TX does not happen simultaneously. See figure 1.

Figure 1: Throughput loss with and without extra guard symbol from RX-TX compared to TDD slot format 28.[4]
Observation 1: Using a guard time comparable to [2] guard symbols at 30KHz SCS, [FFS %] higher power savings compared to a 3% throughput loss for [FFS] consecutive DL frames. No throughput loss using 15KHz SCS or using 1 guard symbol.
Proposal 1: RAN4 can confirm the transition time for TX-RX as 13usec.
Proposal 2: Use a longer transition time for RX-TX of up to [1-2] guard symbols at 30KHz SCS.
2.2. REFSENS issues

From the WID, it was mentioned that only 1 RX port could be used and Type A HD-FDD means that TX and RX are not on at the same time. So, for 20MHz BW, some bands have REFSENS that does not scale as a function of the RX BW due to TX interaction for small duplex spacing and RX-TX. These TX distortion products will not occur for type A HD-FDD.
However, the REFSENS gained by no TX interaction will be offset by the loss in diversity gain and needs to be analyzed on a case by case basis, since the loss in diversity gain is affected differently when there is TX interaction due to TX noise being correlated at the 2 RX ports Vs uncorrelated thermal noise.
Proposal 3: Analyse REFSENS for FDD bands that support Type A HD-FDD in half duplex mode or no TX impact with 1 RX port case by case.
3. Conclusion

Observation 1: Using a guard time comparable to [2] guard symbols at 30KHz SCS, [FFS %] higher power savings compared to a 3% throughput loss for [FFS] consecutive DL frames. No throughput loss is observed using 15KHz SCS or using 1 guard symbol.
Proposal 1: RAN4 can confirm the transition time for TX-RX as 13usec.

Proposal 2: Use a longer transition time for RX-TX of up to [1-2] guard symbols at 30KHz SCS.
Proposal 3: Analyse REFSENS for FDD bands that support Type A HD-FDD in half duplex mode or no TX impact with 1 RX port case by case.
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