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In RAN1#91, the following agreements were made for mode-4 operation of CA on PC5.
Agreement:
· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 
· [bookmark: _GoBack](a) Number of TX chains smaller than the number of configured TX carriers or
· (b) UE doesn’t support the given band combination or
· (c) TX chain switching time or
· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance
· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.
· Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.
· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.
· FFS: whether it is up to UE implementation
· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· Option 2: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 
· FFS details of dropping rule, e.g., whether/how to consider PPPP and CBR
· FFS whether/how to consider other aspects (e.g., half duplex problem) in terms of resource selection
· Down-select one combination among the followings:
· Option 1-1 for (a), (b), and (c)
· the UE shall drop transmission in a subframe where using that subframe is beyond TX capability with (d)
· Option 1-1 for (a), (b), and (c)
· UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources fulfill TX capability with (d)
· Option 1-2 for (a), (b), and (c) + Option 2 for (d)
· Option 1-1 for (a), (b), (c), and (d)
· Option 1-2 for (a), (b), (c), and (d)
· Option 2 for (a), (b), (c), and (d)

In RAN1#92, the following agreements were made for mode-4 operation of CA on PC5.
Agreement: 
· Case (b) includes unsupported carrier combinations as well as band combinations
For cases when limited tx capability the UE cannot support transmission(s) over carrier(s):
· The UE shall follow Option 1-1 for (a), (b), (c)
· Otherwise, the UE shall follow Option 1-2

Furthermore, in RAN1#92bis specification editors were advised to prepare the corresponding draft CRs [1]. In this contribution, we discuss the issues which were identified during the preparation of CRs. 
2	Discussion
According to the RAN1 agreements related to CA mode-4 support, UE procedure is described to consider additional exclusion of resources from the reported candidate resource set in case of TX capability limitation under the given resource reservation in the other carrier. However, when it comes to the specification writing of the agreed UE procedure, the opinion of companies seemed to be divided: (1) Additional resource exclusion procedure is specified in 36.321 (MAC layer specification) (2) Additional resource exclusion procedure is specified in 36.213 (PHY layer specification). 
It is to be noted that this procedure for resource exclusion takes into account the factors which are specific for both MAC and PHY layer. For instance, TX capability limitation such as number of TX chains and/or TX chain switching time is only know at the PHY layer, whereas the resource allocation is done at MAC layer over different carriers. However, we believe that it is an internal UE implementation and it is not very important that which part of the specification contains this procedure. 
Resource exclusion is a UE internal procedure.
On the other hand, in Rel. 14 resource exclusion procedure has been specified in TS36.213 (PHY layer) and there is no description in the current MAC specification (i.e. TS36.231). So naturally it makes more sense to specify the additional UE behaviour in TS36.213 to have cleaner specification. 
Include additional resource exclusion procedure in TS36.213.
Furthermore, it is being discussed to include the resource exclusion as additional step, i.e. step 10 in case when partial sensing is not configured and step 9 in case partial sensing is configured. However, including it after checking the condition of 0.2Mtotal (according to Rel. 14 procedure) may results in a case when the available resources are less than 0.2Mtotal, where 0.2Mtotal refers to 20% of total number candidate single-subframe resources at the start of the exclusion procedure. Especially in case of congested scenarios, it may happen than the number of available resources on a subframe is close to zero (i.e. empty or almost empty set is reported to higher layer).  
Congested scenario may lead to situation that the available resources are less than 0.2Mtotal (or even close to zero) impacting the overall system performance. 
One solution to resolve this problem is to integrate the additional resource exclusion set already in step 9 (or step 8 for partial sensing) so that the number of available resources are always minimally bounded by 0.2Mtotal. 
Integrate the additional resource exclusion set already in step 9 (or step 8 for partial sensing) so that the number of available resources is always minimally bounded by 0.2Mtotal. 
3			 Conclusion
In Section 2, we made the following observations:
Observation 1	Resource exclusion is a UE internal procedure.
Observation 2	Congested scenario may lead to situation that the available resources are less than 0.2Mtotal (or even close to zero) impacting the overall system performance. 
Based on the discussion and observations, we made the following proposals:
Proposal 1	Include additional resource exclusion procedure in TS36.213.
Proposal 2	Integrate the additional resource exclusion set already in step 9 (or step 8 for partial sensing) so that the number of available resources is always minimally bounded by 0.2Mtotal. 
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