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1	Introduction
This document provides a summary for all the documents submitted to the AI 6.15 related to the tx DC location reporting for UL CA in Rel-16. In total 10 companies have provided various ways of solving the DC location reporting issue.
[bookmark: _Ref178064866]2	Summary of issues for discussion
It is agreed to use RRC signalling to handle this, so we start off with the dynamics of RRC signalling that various companies have proposed.
2.1	RRC Reporting Dynamics 
Companies have slightly differing views on when the UE should report the Rel-16 RRC based Tx DC location reporting. Proposal from [1] prefers that UE reports R16 signalling on top of R15 as a response to R15 NW request, while [11][2][5] propose a new R16 based NW request and UE response model. 
In [2][3], the undesirable effect of UE reporting Rel-16 DC location information to a Rel-15 NW which will anyway ignore the Rel-16 extensions, was raised. 
Since majority of the companies prefer NW request/UE response model that is to be added for Rel-16, we try to get this agreed first.
The UE provides the Rel-16 RRC based Tx DC Location reporting as a response to a request from the NW using new Rel-16 RRC IE.  Upto the NW on how Rel-15 and Rel-16 TX DC location requests are to be used (and combined) 
The Rel-16 RRC based Tx DC Location reporting can be requested by the network in RRCReconfiguration or in RRCResume (same cases as Rel-15)

2.2	NW request of specific BWP pairs and >2CC handling
The RAN90-e guidance states about signalling design to also consider future-proofness if possible. While the proposals in [3] provide solutions that are not limited to 2CC UL CA, [3] [11] and [1] have with proposals that state that ASN.1 non-critical extension-based approach can be used to extend to >2CC cases using RRC. Most of the remaining papers provide signalling examples considering 2CC case. In [8], >2CC case is addressed only for UEs which support their DC location only based on highest and lowest configure or activated CC in >2CC UL CA.  Based on this we can try the below proposals for initial agreement.

For Rel-16 RRC based signalling of Tx DC location reporting, RAN2 will focus on designing for the 2CC UL CA case with the intention that ASN.1 extension can be used for >2CC in the future.
RAN2 to discuss if the RRC based signalling from proposal 3 can also be used for UEs whose Tx DC location is only dependant on the highest and lowest configured or activated CCs in the >2CC UL CA case.
   
There were proposals in [4][5] and [7] where the UE only needs to report the DC location for the BWP-pairs that are explicitly requested by the network. In [2] it is proposed that UE reports the DC location info for the currently activated BWPs instead of NW providing the BWP-pairs for which the DC location info is needed. The rest of the papers provide signalling assuming that the UE provides the DC location info for all the BWP-pairs. In [9] it was proposed to defer this discussion.
It needs to be discussed on the general approach here on this.
RAN2 to discuss if the UE can report the BWP-pairs for all the cases of 2CC UL CA or if the NW explicitly provides the BWP-pairs for which the DC location report is needed.
 
2.3	DC reporting content, SUL and number of permutations
In [1] and [9][11], it is proposed that the UE includes the carrier information that will be used by the NW to interpret the PRB info of the DC location. In [2], an absolute frequency in the name of pointA and SCS are provided based on which the DC location is interpreted. In [5],[8] and [6][11], it was proposed that the BWP-pair info can be decided without signalling based on the index of the DC reporting, where the order of the BWP-pairs info is specified statically. 
RAN2 to discuss between the below options on how the NW should interpret the DC location info:
Option 1: The UE includes the carrier info (serving cell) and the BWP-ID for the carrier
Option 2: Each DC location info has an absolute frequency info and SCS which are used to interpret the DC location
Option 3: The order of the BWP pair is defined statically and the indexing position provides the info of the cell/BWP to be used for interpreting the DC location
Option 4: Any other option?  

In addition to what is reported for DC location reporting, in [3] it is proposed that UE includes the SUL BWP info as well, while in [8] it is proposed that UE does not include SUL in this DC location reporting. The rest of the papers also do not explicitly mentioned SUL. Based on this, we can try the below agreement:
SUL is not considered in the Rel-16 DC location reporting for intra-band UL CA 
Closely following the above is the topic of how many BWP-pairs are needed for the 2CC case. In [5] it is proposed that 30 combinations are needed for 2CC case, while [3] proposes 81 (including SUL) and in [8] 20 is proposed taking into consideration the UE’s DC location might be affected by configured but not activated carrier. This is also considered in [5], but in [5] the case of initial UL common BWP (ID#0) is also considered.
The rest of the papers assume 16 combinations for 2CC UL CA except for [7] which considers 1024 (assuming higher order CA as well).
RAN2 to decide between 16 or 20 or 30 for the number of BWP-pairs to be reported for 2CC UL CA. 



2.4	UE capability
In [1] it is pointed out that RAN4 FG 7-5 requires UE capability for this reporting. In [8], a capability is also proposed, however the capability in [8] is limited to FR1 for the current 2CC UL CA reporting. It is to be noted that RAN4 FG 7-5 capaility is needed for FR1 as well as FR2. In [8] it is proposed to have a UE capability for reporting Tx DC location based on highest/lowest configured/activated CC
RAN2 to discuss if UE capability is needed for the Rel-16 additional Tx DC location reporting, and if so, if this is to be limited to FR1 noting that additional capability might be needed to address RAN4 FG 7-5.
RAN2 to discuss if UE capability is needed for the UE’s ability to use Tx DC location only based on the highest/lowest configured or activated CCs.

2.4	Dual PA handling
In [9],[1],[7] it is pointed out that for dual PA architectures, the rel-15 signalling can be re-used. In [8], it was pointed out that dual PA signalling can re-use the single PA signalling framework. Others in [11][][6][5] have explicit signalling for the second PA.
It needs to be clarified on the handling of signalling for dual PA.
RAN2 to discuss between the below options on how the dual PA UE can report Tx DC location:
Option 1: Rel-15 signalling can be used with no change needed 
Option 2: Additional DC location value for second PA is added in each BWP-pair
Option 3: Similar to Rel-15 signalling, but reported with Rel-16
Option 4: The new release-16 single PA framework can include dual PA signalling without any explicit additions  
Option 5: re-use Rel-15 signalling with indication for Rel-16.
Option 6: Any other option?  


3	Conclusions
Based on the discussions in section 2, the following proposals have been derived based on company contributions to make initial progress on the Tx DC location topic:
1. The UE provides the Rel-16 RRC based Tx DC Location reporting as a response to a request from the NW using new Rel-16 RRC IE.  Upto the NW on how Rel-15 and Rel-16 TX DC location requests are to be used (and combined) 
The Rel-16 RRC based Tx DC Location reporting can be requested by the network in RRCReconfiguration or in RRCResume (same cases as Rel-15)
For Rel-16 RRC based signalling of Tx DC location reporting, RAN2 will focus on designing for the 2CC UL CA case with the intention that ASN.1 extension can be used for >2CC in the future.
RAN2 to discuss if the RRC based signalling from proposal 3 can also be used for UEs whose Tx DC location is only dependant on the highest and lowest configured or activated CCs in the >2CC UL CA case.
RAN2 to discuss if the UE can report the BWP-pairs for all the cases of 2CC UL CA or if the NW explicitly provides the BWP-pairs for which the DC location report is needed.
RAN2 to discuss between the below options on how the NW should interpret the DC location info:
Option 1: The UE includes the carrier info (serving cell) and the BWP-ID for the carrier
Option 2: Each DC location info has an absolute frequency info and SCS which are used to interpret the DC location
Option 3: The order of the BWP pair is defined statically and the indexing position provides the info of the cell/BWP to be used for interpreting the DC location
Option 4: Any other option?  
SUL is not considered in the Rel-16 DC location reporting for intra-band UL CA 
RAN2 to decide between 16 or 20 or 30 for the number of BWP-pairs to be reported for 2CC UL CA. 
RAN2 to discuss if UE capability is needed for the Rel-16 additional Tx DC location reporting, and if so, if this is to be limited to FR1 noting that additional capability might be needed to address RAN4 FG 7-5.
RAN2 to discuss if UE capability is needed for the UE’s ability to use Tx DC location only based on the highest/lowest configured or activated CCs.
RAN2 to discuss between the below options on how the dual PA UE can report Tx DC location:
Option 1: Rel-15 signalling can be used with no change needed 
Option 2: Additional DC location value for second PA is added in each BWP-pair
Option 3: Similar to Rel-15 signalling, but reported with Rel-16
Option 4: The new release-16 single PA framework can include dual PA signalling without any explicit additions  
Option 5: re-use Rel-15 signalling with indication for Rel-16.
Option 6: Any other option?  
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