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Introduction
[bookmark: P3]In this contribution, we provide our views on subband non-overlapping full duplex.
Discussion
[bookmark: Proposal1]UL subband on semi-static DL symbol
In previous RAN1#110b meeting, UL subband configuration on semi-static DL symbol was discussed [1]. The major drawback of the subband full duplex is a cross link interference (CLI). However, the gNB can handle the CLI for UL subband on semi-static DL symbol compared to other cases, and hence we are supportive to configure the UL subband on semi-static DL symbol. For the rest of section, we will share our views on remaining issues.
UL transmission outside UL subband
Since the DL subband exists outside UL subband, the operation of UL transmission outside UL subband will cause severe CLI at the overlapped transmission with UL and DL. For this reason, this operation should not be allowed to the UE.
DL reception within UL subband
From the fact that the symbol/slot is originally configured as DL and the legacy UE does not have any information about UL subband, it makes sense that DL reception is able to be performed within UL subband. One thing to be carefully considered is that the DL reception conflicts with UL transmission on UL subband. The gNB scheduler should take into account such operation to avoid the confliction. 
Guardband
Generally, the gNB scheduling can resolve the guardband issue (e.g., the gNB does not schedule anything in the resources to be used guardband.) if there is a guideline of minimum bandwidth for guardband. With this approach, both legacy and SBFD aware UE do not have to care about the guardband, and furthermore the spec impact can be minimized. Having said that, we are open to discuss the guardband issue if there is a merit to adopt guardband indication.
CSI measurement
As the legacy UE does not have any information about UL subband configured on semi-static DL symbol/slot, we cannot obtain the accurate CSI measurement results of subband which contains not only CSI-RS but also guardband and/or UL resources, if the CSI measurement is indicated to the legacy UE when the UL subband is configured. From this fact, it is good option to avoid the CSI measurement on the resource overlapped with UL subband.
Proposal 1:
· Support UL subband on semi-static DL symbol,
· UL transmissions outside UL subband are not allowed
· DL receptions within UL subband are allowed
· Guardband can be configured by gNB scheduling
· CSI measurement is not supported on the resource overlapped with UL subband.
UL subband on semi-static Flexible symbol
We support UL subband configuration on semi-static flexible symbol, but there are some issues to achieve. Firstly, we can categorize three cases with regard to flexible symbol/slot determination by SFI as described below.
Case1: Flexible to DL
In this case, there is no difference from UL subband on DL symbol, and thus the same schemes with UL subband on semi-static DL symbol can be applied.
Case2: Flexible to UL
This case can be treated as UL subband on UL symbol/slot which is not the scope of this SID. In this case, the whole slot/symbol can be converted to UL-only, and DL receptions within/outside UL subband are not allowed.
Case3: Flexible to Flexible
In current specification, the transmission direction (i.e., DL or UL) is totally depending on the gNB’s scheduling in Flexible symbol/slot. We can proceed the discussion about the transmission direction for the case of SBFD by assuming UL subband as Flexible. From the principal in current specification, DL reception outside UL subband or UL transmission outside UL subband should be allowed. The problem is whether DL receptions within UL subband are allowed or not. In this case, we don’t have to restrict the DL receptions within UL subband since the legacy UE cannot recognize the UL subband. 
Proposal 2:
· The UL subband on Flexible symbol should be operated depending on Flexible symbol determination
· Flexible is determined to DL: Same behaviour with UL subband on DL
· Flexible is determined to UL: converting to UL-only
· Remaining Flexible: Same behaviour with current specification assuming UL subband as Flexible
Initial access on UL subband
In previous meeting, the initial access on UL subband was discussed so that the coverage of PRACH can be enhanced. Allocating the RACH occasion onto the UL subband has a merit to enhance the PRACH coverage, while it will significantly decrease resource usage efficiency and system performance. Precisely, gNB cannot expect the timing when a UE transmits the PRACH in CBRA. That is, the resources for RACH occasion on UL subband should be reserved. The reserved resources make other channels to have less resources to transmit, accordingly overall resource efficiency and overall system performance get decreased. In addition, since gNB cannot predict PRACH timing of UEs, it is difficult to avoid UE-UE inter-subband CLI between UEs close to each other by scheduling at gNB side, which may cause degradation of DL performance. Furthermore, since the UL subband is overlapped with opposite transmission direction from legacy gNBs, it is expected the severe interference on transmission/reception. In other words, this interference can increase the RACH failure more frequent than that of the legacy UE. As per current specification, the UE will ramp/increase the transmission power of PRACH when the RACH failure occurs, and again the CLI is getting worse due to the power ramping of the PRACH. Consequently, the overall system performance will decrease.
Observation 1:
· Due to the CLI from PRACH transmission procedure on UL subband, the overall system performance will decrease.
Also, as raised several companies at previous meeting, the priority of SBFD topic is RRC connected mode. Based on our Observation, we think there is no strong motivation in the initial access on UL subband. As an alternative solution, the PRACH coverage enhancement will be discussed in the SID of further NR coverage enhancement agenda (NR_cov_enh2). Therefore, in order to avoid duplicated discussion, we think that it might be a good alternative to wait for the discussion results of the PRACH coverage enhancement in the NR coverage enhancement agenda.
Proposal 3:
· PRACH coverage enhancement is better to be discussed in further NR coverage enhancement agenda (NR_cov_enh2)

Conclusion
In this contribution, we provide our views on the study of subband non-overlapping full duplex as below
Proposal 1:
· Support UL subband on semi-static DL symbol,
· UL transmissions outside UL subband are not allowed
· DL receptions within UL subband are allowed
· Guardband can be configured by gNB scheduling
· CSI measurement is not supported on the resource overlapped with UL subband.
Proposal 2:
· The UL subband on Flexible symbol should be operated depending on Flexible symbol determination
· Flexible is determined to DL: Same behaviour with UL subband on DL
· Flexible is determined to UL: converting to UL-only
· Remaining Flexible: Same behaviour with current specification assuming UL subband as Flexible
Observation 1:
· Due to the CLI from PRACH transmission procedure on UL subband, the overall system performance will decrease.
Proposal 3:
· PRACH coverage enhancement is better to be discussed in further NR coverage enhancement agenda (NR_cov_enh2)
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