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A potential Rel-19 work item on multi-carrier enhancements, primarily extending from existing carrier-aggregation / multi-carrier work and with limited scope, has been proposed by many companies and discussed in previous RAN plenary meetings. In this contribution, we review the existing discussions and provide our views. 

Discussion 
Summary from RAN#101
The following potential areas for Rel-19 multi-carrier enhancements have been proposed in RAN#101:
· Enhancements on multi-cell scheduling via single DCI
· Single cell with multiple carriers
· Fast downlink carrier switching
· Cross cell HARQ retransmission
· Two-stage DCI
· SUL enhancement
· Other multi-carrier enhancements
In [1], the moderator summarized the discussions for multi-carrier enhancements as follows:
Outcome of offline session:
	Companies who are supportive of multi-carrier enhancement in Rel-19: Futurewei, Lenovo/Motorola, Huawei/HiSi, DCM, TELUS, Bell Mobility, ZTE, MTK, Telstra, Nokia (if it’s a new proposal with sufficient operator demand), vivo, Xiaomi, Samsung (if scope is small)
· Some of the companies indicated that it depends on the scope
Companies who disagree (i.e., multi-carrier enhancement should not be part of Rel-19):
· Some of the companies indicated that it depends on the scope



Outcome of offline session:
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential multi-carrier enhancement in Rel-19:
· Enhancements on multi-cell/user scheduling via single DCI
· Spec impact could depend on scope (ZTE), need to separate different proposals under this area (MTK/Apple)
· Single cell with multiple carriers: 
· Concern on large spec impact (Ericsson/ZTE/Qualcomm/LGE/Lenovo/Motorola), need to involve RAN1/2/4 and should start with a study (Nokia)
Note: Other companies indicated their preference on other proposals not included above 



General position on Rel-19 multi-carrier enhancements
First of all, regarding the general direction of multi-carrier enhancements, it can be highly beneficial to 5G deployment as more spectrum resources are made available to the operators and UE capabilities are further enhanced. This is aligned with the moderator’s observation that no company has disagreed to work on multi-carrier enhancements in Rel-19. The other “Additional RAN1-led topics” all had more concerns raised. For example, even the similarly simple Coverage Enhancement had at least three companies that disagreed to work on it and a number more would only be OK with limited scope. Therefore, Rel-19 multi-carrier enhancements should be considered as a priority and focus area, and a work item should be set up for multi-carrier enhancements.
Second, due to the limited TU in RAN1 and the fact that the overall 5G NR carrier-related designs have been stable for a few years, it makes sense to limit the scope of Rel-19 multi-carrier enhancements and avoid significant changes to the current carrier-related designs, unless the necessity / urgency of the changes are identified. However, so far no companies has expressed such necessity / urgency. Thus, Rel-19 multi-carrier enhancements should include areas that do not require major effort in either the standardization or implementation / deployment. The scope should be kept small, and the enhancement objectives should be clearly identified / justified (or at least not requiring significant study / down-selection of high-level directions). 
Observation 1: Regarding setting up a Rel-19 work item on multi-carrier enhancements:
· Companies are generally supportive, with no company expressing concerns.
· The other “Additional RAN1-led topics” all had more concerns.
We have the following proposal:
Proposal 1: Approve a limited-scope Rel-19 work item on multi-carrier enhancements.

Views on the individual areas
There are a number of individual potential areas proposed by different companies. Due to the limited scope, a down-selection has to be made. We discuss the top 4 potential areas one by one (the rest had very few supporting companies).
· Enhancements on multi-cell scheduling via single DCI
The objective for this area is clear, focused, and well justified. It received most support without any concerning companies. It can be seen as a natural extension of Rel-18 work, and should be included in the work item scope as the primary objective.
· Single cell with multiple carriers
Further clarification and motivations of this enhancement are still required to understand its  scope and benefits.  Some companies believe that a study phase is necessary for identifying a clear objective for this enhancement. The scope, as far as companies can see for now, could be too large. It may require extensive efforts from RAN1/2/4 separately and jointly. The potential spec impact is also projected to be high, and hence it would also require significant effort in implementation and deployment. In addition, quite a few companies had concerns on this enhancement. Based on all these factors, it makes sense not to include this enhancement in Rel-19.
· Fast downlink carrier switching
The motivation is clear: even with improved UE CA capabilities, the number of carriers supported by UE can hardly match that supported by the gNB. Allowing the UE to fast switch among the many carriers supported by the gNB, which may be beyond the UE’s CA capability, is thus beneficial to both the UE and gNB to fully utilize the precious spectrum resources. This is a clear objective with a limited scope. It received a good amount of support with no major concerns expressed by companies. Hence, this may be considered as the second objective of the work item.
· Cross-cell HARQ retransmission
Cross-cell HARQ retransmission is needed and useful in several scenarios, such as when one cell/carrier is experiencing bad channel conditions or traffic congestion. The justification and objective are clear with a limited scope. It received a good amount of support with no major concerns expressed by companies. Hence, this may also be considered for a second objective of the work item.
We have the following observation and proposal:
Observation 2: Among the different enhancements, proposals that entail a new approach with significant specifications implications such as single cells with multiple carriers should be deferred to after Rel-19 pending further studies and justifications.   
Proposal 2: For the potential areas for Rel-19 multi-carrier enhancements:
· The primary objective is enhancements on multi-cell scheduling via single DCI
· The second objective includes at least one of
· Fast downlink carrier switching
· Cross-cell HARQ retransmission

Conclusions
[bookmark: _Ref129681832]In this contribution, the objectives and scope for the Rel-19 multi-carrier enhancements are discussed. The following are observed and proposed:
Observation 1: Regarding setting up a Rel-19 work item on multi-carrier enhancements:
· Companies are generally supportive, with no company expressing concerns.
· The other “Additional RAN1-led topics” all had more concerns.
Observation 2: Among the different enhancements, proposals that entail a new approach with significant specifications implications such as single cells with multiple carriers should be deferred to after Rel-19 pending further studies and justifications.   

Proposal 1: Approve a limited-scope Rel-19 work item on multi-carrier enhancements.
Proposal 2: For the potential areas for Rel-19 multi-carrier enhancements:
· The primary objective is enhancements on multi-cell scheduling via single DCI
· The second objective includes at least one of
· Fast downlink carrier switching
· Cross-cell HARQ retransmission
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