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Introduction
[bookmark: _Hlk510705081]In RAN1 #100 e meeting, RAN1 agreed on two possible candidates on how to calculated Toffset where one would support relatively small value, while the other one extract larger value. RAN1 failed to achieve the final selection, and send LS to RAN2 to confirm whether each of two schemes on Toffset extraction are feasible. 
After serious discussion on RAN1 and RAN2, RAN1 decided to support both scheme as UE capability but with some modification making shorter Toffset more short. RAN2 also made decision that MN can inform the maximum tolerable Toffset value to SN so to decide whether certain UE can be connected in DC mode with DPS. In this contribution, we discuss whether RAN2’s recent decision shared by LS is adaptable with RAN1’s decision. 
	Overall Description (R1-2004922, R2-2006028)
RAN2 further discussed and agreed to introduce new inter-node signaling for T_offset exchange between node as below.
1) MN signals the maxToffset restriction (i.e. maxToffset) in CG-ConfigInfo to SN, and SN shall respect the restriction when deciding the SCG configuration, such that [image: ] <= maxToffset.
2) RAN2 understanding is that if SN cannot accept the maxToffset restriction set by MN, SN can at least reject the procedure. RAN2 companies assume that current procedures will be reused. 
3) RAN2 understanding is that upon receiving and accepting maxToffset restriction from MN, SN can provide the actual maxToffsetSCG (e.g.[image: ]) in IE requestedToffset according to the SCG configuration.
4) SN may request, in CG-Config, a change in the maxToffset restriction imposed by MN. The SN may request MN to increase/decrease maxToffset and It is up to the MN to decide whether to and how to respond to the SN request.
RAN2 further understands that RAN1 will decide whether this solution shall be used, and if so, RAN2 would need information on value range.



Discussion
According to RAN1’s decision made in RAN1 101-e, UE can report its capability whether it can support DPS with relatively large Toffset only or it can support DPS with relatively small Toffset. Serious concerns have been raised before the relatively large Toffset was agreed, since its value can be larger than multiple slots which may cause significant scheduling restriction on MN gNB. Originally, DPS was designed to put higher priority on MN, but DPS with large Toffset value means that MN has higher priority than SN for power sharing, but has lower priority than SN for scheduling. So the acceptance of large Toffset is not fully aligned with the intension of DPS, and the network vendors should worry about the performance reduction on MN side.
 As the support of relatively small Toffset value becomes UE capability, network should decide which capability to be supported when UE requests NR-DC with DPS. RAN2 confirmed and decided that MN will inform SN what is the maximum tolerable value of Toffset, add would decide whether to allow NR-DC connection with DPS according to the required value of Toffset per each UE. In other words, not only UE, but MN will also define its ability whether it can accept large Toffset or small Toffset only. 
Observation 1: Both UE and MN will define its ability whether it can support both small and large value of Toffset, or one of those values only. 

Upon MN’s decision whether to accept UE’s rquest for NR-DC connection with DPS, if accepted, RAN2 is asking whether SN should inform the exact value of Toffset to MN, or no further signaling should be designed. Since SN’s scheduling info is not shared with MN, the only option MN can select to avoid the collision is to set K2 as sufficiently large value. Therefore, to minimize scheduling restriction, MN should be informed with the exact value of Toffset. 
Observation 2: To minimize scheduling restriction, MN gNB needs to know the exact value of Toffset for each UE.
Proposal 1: SN should share information to MN to inform the maximum value of Toffset

RAN2 is also asking the possible scope of Toffset value so to determined the scope of signaling value between MN and SN. According to the discussion shared in RAN1, companies share the same understanding that  would be the term defining largest Toffset value. In [9.2.5 of TS38.213],  is defined as: 

·  is CSI computation delay requirement which rely on cases of CSI calculation and SCS
·  for  ,  for  and  for 
·  is UL switchig delay which rely on UE capability. 
· d2,2 equals to the switching time if the scheduling DCI triggered a switch of BWP, otherwise d2,2=0. 

For complicated CSI calaution, e.g., calculation CSI from more than 4 ports CSI-RS, Z may have value 40~152 according to the numerology.  can have a value more than 100us. Since  or d2,2 would be known to MN/SN without additional signalling, the largest value of the other parameters would determined the scope of not rely on Assuming  which means UL Tx switching does not happen, for complicated CSI calculation with SCS=120kHz,  can be a bit longer than 11 slots, 155 symbols, or 1.39ms. The largest values of  due to the CSI computational complexity are shown in table 1. 
Observation 3: The largest value of Toffset rely on type of CSI calculation, numeroly, and whether BWP switching or UL Tx switching happens for CSI reporting.
Observation 4: The largest value of Toffset would exceed 3ms, but should be less than 4ms.

However, it is obvious that all the values of parameters are defined in RAN1 specification, or it can be obtaion by UE’s capability reporting. In other words, MN gNB can extract the exact value of largest Toffset with the information of SCS on SN. Though the desctiption above are only about how to calcaulre largest Toffset of Alt 1. It is also true that Toffset of Alt. 2 can also be calcaulted in a similar way. Therefore, SN does not need to inform the exact value of Toffset, but informing 

<Table 1.   value for the most complicated CSI calculation>
	
	Largest  with , d2,2=0

	0
	3.0ms

	1
	2.64ms

	2
	2.57ms

	3
	1.39ms



Observation 5: If SCS of SN is known to MN, MN gNB can extract the possible maximum value of Toffset counting reported UE capability.

So we can have 3 options how to share Toffset information between MN and SN, and either of the algorithm would be fine. We suggest to share this information to RAN2, and let RAN2 decide the signalling details. 
Proposal 2: Inform following 2 options on how to share maximum required Toffset value between SN and MN so RAN2 can make their own decision. 
· Option 1: SN send maximum Toffset value which can be as large as around 3.1ms, but surely less than 4ms
· Option 2: SN send SCS of SN so MN can extract the maximum largest value of Toffset  from the equation defined in RAN1. MN should also understand UE’s capabilities on UL Tx switching duraiton. 


Conclusion
In this contribution, we provide several observations on how to calculate Toffset value, and showed some examples to understand the possible maximum value of Toffset:
Observation 1: Both UE and MN will define its ability whether it can support both small and large value of Toffset, or one of those values only. 
Observation 2: To minimize scheduling restriction, MN gNB needs to know the exact value of Toffset for each UE.
Observation 3: The largest value of Toffset rely on type of CSI calculation, numeroly, and whether BWP switching or UL Tx switching happens for CSI reporting.
Observation 4: The largest value of Toffset would exceed 3ms, but should be less than 4ms.
Observation 5: If SCS of SN is known to MN, MN gNB can extract the possible maximum value of Toffset counting reported UE capability.

Based on the observations above, we propose following proposals:
Proposal 1: SN should share information to MN to inform the maximum value of Toffset
Proposal 2: Inform following 2 options on how to share maximum required Toffset value between SN and MN so RAN2 can make their own decision. 
· Option 1: SN send maximum Toffset value which can be as large as around 3.1ms, but surely less than 4ms
· Option 2: SN send SCS of SN so MN can extract the maximum largest value of Toffset  from the equation defined in RAN1. MN should also understand UE’s capabilities on UL Tx switching duraiton. 
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