

[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #116bis-e	R2-2201436
Electronic, 17 – 25 January 2022

Agenda item:	8.24.1
Source:	Huawei, HiSilicon
Title:	Discussion on the DC location report for more than 2CC
[bookmark: _Hlk506366071]Document for:	Discussion 
1. Introduction
A LS [4] is received from RAN4 on additional DC location reporting for more than 2 CC are configured for UE, where RAN2 is asked to implement the signalling as below: 
UE declares the default UL DC location per band configuration as capability. There can be different ways to define the default location as follows
UE default UL DC location is always in the middle of the UE bandwidth where:
· UE bandwidth = frequencies between lower edge of lowest frequency component and upper edge of highest frequency component, where
· [bookmark: _Hlk87471687]Frequency component = Calculated relative to either 1) UL or 2) DL frequencies of the frequency component or 3) edge most frequencies among any DL and UL frequency components, based on UE capability indication that is one of the following: 
1. Activated component carrier: Calculated based on activated carriers (i.e. based on CBWs of only currently activated carriers, i.e. deactivated SCells or deactivated PSCell are not considered)
2. Configured component carrier: Calculated based on all configured carriers (i.e. based on CBWs of all configured carriers, regardless of their activation state)
3. Activated BWP: Calculated based on all activated BWPs (i.e. only active BWPs matter for the calculation)
4. Configured BWP: Calculated based on all configured BWPs (i.e. based on BWPs allowing largest possible BW)
· The lower/upper edge of the frequency component is defined as the lower/upper frequency of the RBs that can be configured in the lowest and highest frequency component, respectively.
The DC is located at the mathematical center of the UE bandwidth rounded to the subcarrier grid defined for the component carrier on which the DC is located.  If the mathematical center of the UE bandwidth lands on frequencies where there is no subcarrier grid defined, the subcarrier grid of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical DC location
For every possible default DC location, an offset chosen by the UE to the default can be communicated to the network and TE.
In this contribution, we will discuss the signalling report the addition DC location report for more than 2CC case.
2. Discussion
To simply the DC location report, RAN4 has defined the default DC location which can be calculated the configured/active carrier/BWP. There are several default DC location options as agreed by RAN4 and the UE is allowed to indicate the supported default DC location option in per band signalling. The supported option which is impacted several factors such as uplink/downlink, configured carrier, active BWP can be summarized as the following structure which can be included in the per band capability report. 
DefaultDCLoactionOption::=                          CHOICE {
        ul                                   FrequencyComponent,
        dl                                   FrequencyComponent,
        ulAndDL                             FrequencyComponent
} 

FrequencyComponent ::=  ENUMERATED {activeCarrier,configuredCarrier,activeBWP,configuredBWP }
Proposal 1: agree the above structure as per band capability signalling for default DC location option report.
As agreed by RAN4, one or two offsets with one for first PA and the other for optional second PA might be reported additionally corresponding to each default DC location. These offsets can be reported in RRC Complete messages as current DC location report. The current DC location report of non-CA case and 2CC case are controlled by reportUplinkTxDirectCurrent/reportUplinkTxDirectCurrentTwoCarrier-r16 in RRC Reconfiguration/Resume message respectively. Since the legacy network will not use the DC locations for more than 2CC cases, one similar flag is also needed to control the DC locations report for more than 2CC CA cases.
Proposal 2: add a flag in RRC Reconfiguration/Resume message to control the offsets report for default DC locations for more than 2 CCs CA cases.
For the options where default DC location is calculated by the configured carrier or configured BWP, there is only one default DC location and at most two corresponding offsets are needed for such options. Therefore, the offsets corresponding to default DC locations calculated by the configured carrier or configured BWP can be directly included in RRC Complete messages without need of optimization on the signaling. 
Proposal 3: the offsets corresponding to default DC locations options calculated by the configured carrier or configured BWP can be directly included in RRC Complete messages without need of optimization on the signalling.
For the options where default DC location is calculated by the active carrier or active BWP, there are quite many(up to several thousands) possible default DC locations based on the combination of active BWP/carrier in uplink and downlink, and it is not realistic to report all the possible offsets corresponding to each possible default DC locations. There are several options discussed before to reduce DC location report in Rel-16 discussion as below:
Option 1: use MAC CE based report 
The UE report offsets based on the active BWP/carrier combination, and is required to report such offsets each time the network switches the BPW or activate/deactivate carriers.
Option 2: network only request offsets for a subset of active BWP/carrier combination
The network might not needs all the possible DC locations, and thus the network can request DC locations offsets only for the interested DC active BWPs/carriers combination. 
Considering the fact that the BWP switching is triggered DCI, using MAC CE to report DC location whenever BWP changes is not fast enough to track the BWP change, we prefer to option 2.
One example of the requested combination can be encoded as below: 
    requestedCombinationList::=          SEQUENCE (SIZE(1..maxCombinanation)) OF RequestCombination                        

RequestCombination::=                 SEQUENCE (SIZE(1..maxCC)) OF CC-State      

CC-State::=                              SEQUENCE {
       dlCarrier          carrierState  OPTIONAL,
       ulCarrier          carrierState  OPTIONAL
}                                                   

carrierState::=                 Choice {
       deActivated          NULL,
       Activated             ActiveCarrierState,
}

ActiveCarrierState::=                              SEQUENCE {
       activeBWP             INTEGER (0..maxNrofBWPs)  OPTIONAL
}   

Proposal 4: Network only request offsets for a subset of active BWP/carrier combination corresponding to default DC locations options calculated by the active carrier/BWP.
3. Conclusion
Based on the above discussion, we recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1: agree the above structure as per band capability signalling for default DC location option report.
Proposal 2: add a flag in RRC Reconfiguration/Resume message to control the offsets report for default DC locations for more than 2 CCs CA cases.
Proposal 3: the offsets corresponding to default DC locations options calculated by the configured carrier or configured BWP can be directly included in RRC Complete messages without need of optimization on the signalling.
Proposal 4: Network only request offsets for a subset of active BWP/carrier combination corresponding to default DC locations options calculated by the active carrier/BWP.
Reference 
[1] [bookmark: _Ref20827102][R4-2011906], LS on additional DC location reporting for intra-band UL CA
1
