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Abstract of the contribution: We evaluate some aspects of the solutions and propose conclusions.  

1. Discussion
Key Issue #6 of this study is targeting how applications adapt downstream scheduling in order for 5GS to meet really low latency (e.g. 2ms) requirement. The solutions require the NG-RAN as well as the application to support this new feature, together with 5GS support for the associated signaling mechanisms. Therefore, the solution has a high impact in terms of deployment, as it impacts RAN, CN and Application. 
At the same time, the solution is applicable only when a set of pre-requisites are met as follows. 
· The key issue is relevant for TDD based RAN only, as for FDD RAN, there is no strict timing separation between uplink and downlink. 
· The key issue is relevant only when the applications periodicity matches with the periodicity of the RAN TDD pattern. Otherwise, the periodic bursts will arrive at different phases of the RAN TDD pattern, and the mechanism is not applicable. 
· The key issue is relevant only when the RAN TDD pattern length cannot be changed to a lower value. The specifications allow for a set of different RAN TDD periods, and reducing that period helps to fulfill the lower delay guarantees. Normally, the reduced RAN TDD period can help support the low latency traffic and the mechanisms with high deployment impact proposed for the key issue are not necessary. 
· RAN may dynamically reconfigure the downlink transmission opportunities based on the traffic requirements. RAN has mechanisms for reconfiguration both for the common transmission opportunities and the UE specific transmission opportunities. The proposed mechanisms are relevant only when the RAN based reconfiguration is not sufficient. 
· The solutions are relevant only when the transport network can only provide very strict delay bounds, which may require TSN transport (or there is no significant delay in the underlying transport network). 
As the key issue is relevant only under a very limited set of requirements and all solutions have a high deployment impact, we propose to minimize the complexity of the solutions.

2. Simplification opportunities
There are a number of possibilities to limit the complexity of a standardized solution.
BAT window provided by the application
Solution #12 proposes that the application may optionally provide a BAT window for the acceptable burst sending times. This adds to the complexity, as NG-RAN would have to take the BAT windows provided by the applications, and reconcile the different BAT windows from different applications with the NG-RAN transmission possibilities. It is not clear why the application that supports the adaptation of the burst sending time would allow only a certain range of burst sending possibilities. Furthermore, if the applications clock drifts from the 5G clock used in RAN, the burst sending time would anyway need to be adjusted from time to time, which is not possible if the application only supports a window of burst sending opportunities. As the benefits are not clear and the function brings additional complexity, it is proposed to not standardize the BAT window provided by the application. 
BAW (Burst Arrival Window) provided by NG-RAN
Solution #13 proposes that the RAN node derives the preferred time window for burst arrival. Burst arrival window (BAW) refers to the time period that is provided by RAN, including the earliest possible time and the latest possible time. The solution proposes that the TSCTSF may derive exact 5G ingress burst arrival times from the burst arrival window from the RAN node. However, it is not clear how the TSCTSF can perform such a derivation?
The detailed RAN scheduling should be part of the NG-RAN function, and it is not clear why and how the TSCTSF could perform this better than NG-RAN. The scheduling may change depending on RAN requirements which the TSCTSF may not be aware of. Further, a given RAN node may serve multiple data networks having deterministic traffic and the TSCTSFs may be different. The different TSCTSF entities cannot harmonize the scheduling, hence the detailed RAN scheduling performed by the TSCTSFs is highly inefficient. Therefore, it is proposed to avoid the BAW provided by NG-RAN.
Transmission opportunities provided by NG-RAN
Solution #22 suggests that RAN provides a detailed map of transmission opportunities to the application. However, the fact that there is an opportunity in NG-RAN does not necessarily mean that the opportunity can be taken by the application given that there can be a number of other applications as well. Further, the NG-RAN transmission opportunities may be dynamically adjusted in NG-RAN based on the actual traffic and available radio conditions. Hence, the detailed exposure of the RAN transmission is not proposed to be standardized. 
Adaptation of the application periodicity
Solution #13 suggests that not only the application burst sending time, but also the application periodicity may be adapted based on the RAN feedback. Such a periodicity adaptation is not in the scope of the study item, and it is not clear whether such a periodicity adaptation would be beneficial. The periodicity of the application is dependent of the application requirements which are in most cases not possible to adjust. In special cases, the application periodicity may be configurable using management mechanisms that are out of scope of 3GPP; when needed, such management actions may be applied in the deployment without any need for dynamic signalling based periodicity adaptation. Therefore, it is proposed to avoid the 3GPP standardization for application periodicity adaptation. 
Uplink extension
Solution #15 proposes that the uplink burst sending adaptation is achieved using an additional RRC message to signal to the NG-RAN node that the uplink packet has arrived earlier (by a given threshold) that then given uplink transmission opportunity. However, it is not clear whether the adaptation in the uplink is really needed, given that the NG-RAN node is able to dynamically re-configure the uplink transmission opportunities on a per UE basis, and the NG-RAN node gets information about the expected burst arrival time in the uplink. Given that the need for the uplink adaptation is not clear and the uplink adaptation is out of scope of the study, it is proposed not standardize uplink burst arrival time adaptation.
Additional buffering in the transport network
Solution #21 proposes to rely on the TSN transport network to configure additional delay based on the TSCAI information. The additional delay may be used to realize a BAT to NG-RAN that is closer to the values provided in the TSCAI. This can reduce the waiting time needed in the NG-RAN, but it does not help from an end to end point of view; from that perspective it does not matter whether the buffering takes place at NG-RAN or in the transport network. A mechanism to introduce additional delay in the transport network does not help for the e2e delay. Therefore it is proposed not to standardize such a mechanism. 

3. Proactive vs. reactive approach
Solution #2 provides a reactive approach where the proposed change in the BAT is determined based on the actual traffic. This simplifies the procedures, since there is no need for detailed a priori signaling of the exact burst sending time. At the same time, the reactive approach also limits the applicability of the solution, since the initial traffic bursts may be sent inefficiently, and the delay may be higher. The reactive approach fits only the applications which can adapt to the changes in the delay and can tolerate the initial higher delay, and the possible recurring mid-session burst time adaptation. 
Solution #12 and #13 provide a proactive approach where the proposed change in the BAT can be signalled ahead of time, avoiding the need for mid-session adaptation. While this avoids the initial lower delay efficiency, the signalling complexity is significantly higher. Also, this approach makes sense only if the transport network can ensure the low delays, which may require TSN transport or very low transport delays.  

4. Proposal
We propose to update 23.700-25 and add conclusions as follows. 
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The following bullet points summarize the principles for the way forward:
-	Adopt a reactive mechanism (Solution #2) and a proactive mechanism (combination of Solutions #12 and #13).
-	Limit the standardization to the downlink traffic only.
-	Provide RAN feedback only on the needed BAT adaptation using a single proposed value.
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