3GPP TSG-RAN WG4 Meeting #101bis-e
R4-2200947
Electronic Meeting, 17th - 25th January, 2022
Source: 
vivo
Title: 
Remaining issues for intra-band con-current operation
Agenda Item:
6.15.3.1
Document for:
Approval
1. Introduction
In the last meeting, there was a big progress on the technical issues for intra-band con-current operation. However, there were still several issues to be dealt with in this meeting, such as switching time mask, configured transmitted power, SL transmission timing [1]. In this contribution, we further discuss these remaining issues for intra-band con-current operation.
2. Discussion
For RF switching between Uu and SL in the same TDD band, either for the same carrier case or different carriers case, the remaining issue is that whether to capture TA in the time mask. The WF for these issues was captured as follows:
Issue 1-1-2: Switching time mask for same carrier
· Proposals

· Option 1: Include TA in time mask.

· Option 2: Not include TA in time mask.

· WF

· Further discuss whether TA difference should be included or not.

Issue 1-1-4: Switching time mask for different carriers
· Proposals

· Option 1: To consider the time mask for different carrier in LGE paper R4-2112769.

· Option 2: To consider the time mask for different carrier in Xiaomi paper R4-2119251.

· WF

· Further discuss whether to indicate TA difference as specified in issue 1-1-2 in switching time mask.
From our perspective, TA difference should not be included in the switching time mask, neither for the same carrier, nor different carriers. We think TA and time mask requirement are two separate items for different technical purposes. SL TA is used for SL timing alignment for different UEs, however, time mask requirement restricts the time relation between two transmissions. It is not beneficial to mix them together in the time mask requirement.
Proposal 1: TA difference should not be included in the switching time mask, neither for the same carrier, nor different carriers.
For the RF switching time in different carriers, the following WF is captured as follows:
Issue 1-1-3: Switching time for different carriers
· Proposals

· Option 1: RF switching time is 140us.

· Option 2: Total switching time equal to PUSCH preparation time for SL to Uu switching and PSSCH preparation time for Uu to SL switching + RF switching time(140us) (R4-2117648)
· WF

· RF switching time is different from PUSCH/PSSCH preparation time.
· Further discuss whether the RF switching time occurs after PSSCH/PUSCH preparation time or simultaneously with PSSCH/PUSCH preparation time. If RAN4 agree RF switching time is separate from preparation time and can occur either sequentially or simultaneously to the preparation time, the switching time, i.e. 140us can be agreed.
In Rel-16 NR V2X, RF switching time is considered as 150us between LTE V2X and NR V2X. The time used for RF tuning can be 120us and the transient periods for LTE V2X and NR V2X are 20us and 10us. I think the reasoning for deriving switching time in R16 can still be applied. Only consider the switching is from NR Uu to NR SL, due to transient period is 10us for each RAT，plus 120us RF tuning time, the total RF switching time is 140 us. In this sense, we think Option 1 is reasonable.

For PUSCH/PSSCH preparation time, we think this is irrelevant from switching time for different carriers. The former is time needed for baseband processing, which is in the RAN1’s scope. The latter is the switching time for RF retuning. We tend not to mix them in the discussion in the switching time mask. As mentioned in the WF, whether the RF switching time occurs after PSSCH/PUSCH preparation time or simultaneously with PSSCH/PUSCH preparation time, we think it depends on UE implementation since the spec leaves room for them.
Observation 1: RF switching time is independent from PSSCH/PUSCH preparation time, whether it can occur either sequentially or simultaneously can be up to UE implementation.
Issue 2-1-1: SL transmission timing 
· Proposals

· Option 1: Capture the note for interference problem in TR 38.785.
· Option 2: Capture the note for interference problem in TS 38.101-1.
· WF

·  FFS based on proposed wording in next meeting.
For SL transmission timing, an LS was sent to RAN1 and there was no clear answer that SL transmission timing can be aligned with UL timing. It can be assumed to follow current RAN1 specification that align SL transmission with DL timing. However, we don’t need capture the note that there will be interference in the TS. Since specification statement is about minimum requirement for UE to meet, if this note is captured in the TS, it will cause confusion for UE designer whether to implement this scenario. Therefore, we only suggest to capture the note in TR 38.785 for information.
Proposal 2: Capture the note for interference problem in TR 38.785, not TS 38.101-1.
3.  Conclusion
This contribution discusses remaining issues for intra-band con-current operation. The following observation and proposals are made:
Proposal 1: TA difference should not be included in the switching time mask, neither for the same carrier, nor different carriers.

Observation 1: RF switching time is independent from PSSCH/PUSCH preparation time, whether it can occur either sequentially or simultaneously can be up to UE implementation.

Proposal 2: Capture the note for interference problem in TR 38.785, not TS 38.101-1.
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