Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title]3GPP TSG-RAN WG4 Meeting #105											         R4-2218153
Toulouse, France, November 14 – 18, 2022
[bookmark: Source]Agenda item:	8.20.3.2
Source:	Apple
Title:	On UL outage time for TX switching with 2 TAGs   
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
UL outage for Tx switching with TAGs was initially discussed during the previous RAN4 meeting. The last agreements can be found in [1]. Whether and how to define UL outage in RAN4 specification is still open. In this contribution, we continue discussion on this issue.
2. Discussion
First, RAN4 needs to clarify the concept of UL outage time:
	Issue 2-1: Concept of UL outage time
Candidate options:
· Revised Option 1: The UL outage refers to the actual impacted UL OFDM symbols on serving carriers involved in the switching.
· New Option 2: The UL outage refers to the actual impacted UL OFDM symbols on other victim serving carriers NOT involved in the switching.
· Option 3: The UL outage refers to the possible range of interrupted UL OSs (like a potential interruption window) 



Note that RF session is also discussing the similar issue, i.e. when UL Tx switching happens, when UE shall be ready for new transmission on the new carrier. In legacy, this was specified in RF spec as time mask for switching between carriers:
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The delta part in issue 2-1 is that two TAGs is in the scope. It was agreed in RAN4#104e-bis RF that:
Issue 2-1-1: UL switching time
WF UL switching time (Oct 12 GTW agreement):
the UL switching time is the same for single TAG and dual-TAG cases
Then the potential impact due to dual-TAG is the UL time difference. Take switching period located in carrier 1 for example:
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Figure 1: carrier 2 comes later than carrier 1
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Figure 2: carrier 2 comes earlier than carrier 1
As can be observed, when carrier 2 comes later than carrier 1, the victim symbols are less than single TAG case. However, when carrier 2 comes earlier than carrier 1, the victim symbols will be more than single TAG case.
[bookmark: _Ref118467594]Observation 1: in dual-TAG scenario, UL Tx switching would result in additional or less victim OFDM symbols on serving carriers involved in the switching due to UL time difference.
Actually, in RAN4#104e-bis some company already provided draft CR on how to update the time mask requirements for UL Tx switching in two TAGs. However, we are not sure if RF requirements will reflect such difference from single TAG scenario. According to the approved WF [2] in RF session in RAN4#104e-bis, it seems RF will continue discussion on this issue
	Issue 2-1-2: UL outage time and RAN4 CR text
Issue 2-1-2A: RAN4 CR text
WF RAN4 CR text: 
continued discussion at the next meeting. Two options:
Option 1: modify the time mask for TX switching to include the case of dual TAG with different timing advance on the two TAGs.
Option 2: apply same approach as in R17 V2X that the time mask only contains the UE hardware requirement (switching period), and no TA difference included. The impact of Tx switching with multiple TAGs can be considered as scheduling restriction.


Issue 2-1-2B: UL outage time 
WF UL outage time: 
continued discussion at the next meeting.


Sub-topic 2-2: PUSCH preparation time
WF PUSCH preparation time (Oct 12 GTW agreement): 
the timing difference effect and switching period have already been considered in the PUSCH preparation time in the current specification, and further specification update is not needed.


Sub-topic 2-3: Sceanrio
WF Scenario (Oct 12 GTW agreement): 
· The band combinations containing intra-band non-contiguous CA is not considered in the WI.
· NR-DC with multi-TAG operation is not considered in the WI.


Sub-topic 2-4: Location of switching period
WF UL location of the switching period: 
continued discussion at the next meeting. The location of the switching period must be specified.


If this will be captured in RF spec, then there is no need to specify it again in RRM sepc. Some companies may argue that RF requirement is not exactly same as RRM. Strictly speaking, the UL outage may be slightly different from time mask, since the time mask is defined as X us, where X= {n35us, n140us, n210us}, while the actual impact must be integer number of OFDM symbols. However, the situation is same as legacy R16 and R17, wherein RAN4 didn’t define impacted UL OFDM symbols on serving carriers involved in the switching in RRM spec. 
[bookmark: _Ref118467559]Proposal 1: for the UL outage on serving carriers involved in UL Tx switching in dual-TAG scenario, no need to specify RRM requirements since it will be specified in RF requirements.

Regarding the serving carriers NOT involved in the switching, technically it may also be impacted. Actually, RAN1 asked about this in their LS. RAN4 confirmed that UL transmission is not expected even on the carrier which is not involved in the switching:
	RAN1 Question:
RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on whether following assumption can be considered as baseline UE assumption/behavior even in case of the UL Tx switching across 3 or 4 bands.
· “When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period.”
RAN4 Answer: 
RAN4 has discussed the UE assumption/behavior considering two cases:
· Case 1: One of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), and the other Tx chain is maintained on either band A or band B.
For Case 1, RAN4 agreed that neither of Tx chains is expected to be used for transmission during the switching period. 
· Case 2: One of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), and the other Tx chain is maintained on a different band (named “band C”).
For Case 2, RAN4 agreed that, as baseline UE assumption, neither of Tx chains is expected to be used for transmission on band C during the switching period. 



[bookmark: _Ref118467598]Observation 2: RAN4 already confirmed and replied RAN1 that UL outage also applies to carrier which is not involved in UL Tx switching.
Note that similar situation also exists in legacy R16/R17 in single TAG case. However, it was not explicitly captured in RAN4 specification. We are open whether to consider it in R18 scope. 
[bookmark: _Ref118467564]Proposal 2: regarding UL outage on carrier which is not involved in the UL Tx switching, consider the following two options
· Option 1: not define any RRM requirement, same as legacy
· Option 2: define corresponding RRM requirement, e.g. actual impacted UL OFDM symbol.

3. Conclusion
In this contribution, we provide further discussion on UL outage. After discussion, the following conclusions are provided:
Observation 1: in dual-TAG scenario, UL Tx switching would result in additional or less victim OFDM symbols on serving carriers involved in the switching due to UL time difference.
Proposal 1: for the UL outage on serving carriers involved in UL Tx switching in dual-TAG scenario, no need to specify RRM requirements since it will be specified in RF requirements.
Observation 2: RAN4 already confirmed and replied RAN1 that UL outage also applies to carrier which is not involved in UL Tx switching.
Proposal 2: regarding UL outage on carrier which is not involved in the UL Tx switching, consider the following two options
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1
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Figure 6.3A.3.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 2




