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Introduction
At least RAN1 meeting (RAN1#115), there were some discussions on maintenance for Rel-18 NR over NTN enhancements. In the feature lead summary for coverage enhancements [1], there was one topic that was left for further consideration for this meeting. The topic was for “Discussion on a special case – if the DCI is scrambled by C-RNTI for contention resolution in CONNECTED state”. This topic will be discussed in the following.
[bookmark: _Hlk510705081]Discussion
In a contribution for RAN1#115, ZTE outlined the scenario as follows [2]:However, in other scenarios, e.g., handover, if the UE is not configured with a dedicated preamble when accessing the target cell, a handover based on contention-based RACH will be triggered. In this procedure, the C-RNTI MAC CE will be carried in the Msg3 information since the UE has already unique identity (e.g., C-RNTI) and it will also be used to scramble DCI for contention resolution. Then, the DAI field used for dynamic repetition indication is not available yet. In this case, refarming of other fields seems necessary, e.g., MCS field.


As we see the situation, this is having some resemblance to the cases we outlined in our contribution [3] for RAN1#115, where we found that there could be cases where a UE is having uncertainty as to (a) which configuration is available at any given time (e.g. during a SI modification window), or (b) during the handover process (as outlined above).
Since RAN1 could not reach any agreements on the first matter at RAN1#115, it was concluded that this issue should not be pursued for Rel-18. However, as pointed out in the feature lead summary, there may still be an issue to be considered for the handover scenario.
In short, the situation for the handover scenario outlined above will happen whenever a UE is performing a handover from one cell to another without a dedicated preamble (and without a dedicated PUCCH resource configured). For this, case, the UE will have to access the target cell through the normal contention based random access procedure and will already have its C-RNTI available as part of the contention resolution procedure.
However, we believe that there may be more situations where a UE and network is not aware of the exact configuration of the PUCCH repetition configuration. According to our understanding, these are:
· A UE attempting to return from RRC_INACTIVE to RRC_CONNECTED mode (without having been configured with a dedicated PUCCH resource configuration before). Here, the network may have changed the PUCCH repetition configuration (basically, changing which repetition numbers are available), and the UE may be uncertain of which value to use (the one that was active when entering RRC_INACTIVE or the one when attempting the random access procedure).
· A UE having lost its UL timing synchronization. This may happen for cases where the UE has not been scheduled for a while, and the TA timer has expired. In this case, the UE would still consider itself as in RRC_CONNECTED mode, and have a C-RNTI which it will use during the random access procedure. Hence, this situation would resemble the case from the handover case.

Observation 1: There may be other cases than the handover without dedicated random access preamble where a UE may have a C-RNTI available (e.g. establishing timing after TA timer expiry, UE establishing connection from RRC_INACTIVE mode).
Based on this observation, RAN1 should consider all the cases where a UE may have uncertainty as to the configuration of PUCCH repetition factor and design a generic solution accordingly. Restricting the solution to only the cases where UE receives a Msg4 scrambled by C-RNTI would be very limiting and would only partly solve the problem. For this reason, and as already mentioned in our previous contribution [3], we propose to address the problem via a preconfigured UE behavior in such cases. In particular, whenever there is an ambiguity for the UE on which number of PUCCH repetitions to use (i.e. whenever the PUCCH repetition table changes and UE is not provided with a DCI with CRC scrambled by TC-RNTI after the change), the UE keeps operating with previously indicated (before the change) number of PUCCH repetitions if such number of PUCCH repetitions is supported by the new PUCCH repetition table configuration or UE starts operating with the lowest number of PUCCH repetitions supported by the new configuration in case the previously indicated number of PUCCH repetitions is not supported by the new PUCCH repetition table. Although the motivation for the former approach is straightforward, we are proposing that a UE switches to the lowest number of PUCCH repetitions after SI modifications (if previous number not supported) to avoid a UE handovering to another cell with good channel conditions occupying excessive network resources when not needed and potentially creating unwanted interference in PUCCH resources in slots that are not designated for PUCCH repetitions for this given UE. If then the lowest number of PUCCH repetitions is not enough for the UE to keep connected to the network, the UE will perform the RACH procedure and will be able to be assigned an appropriate number of PUCCH repetitions via the DAI field of the DCI format 1_0 with CRC scrambled by a TC-RNTI.
Observation 2: RAN1 should consider all the cases where a UE may have uncertainty as to the configuration of PUCCH repetition factor. The known C-RNTI for handover case may only be a subset of the cases to consider.
Proposal 1. In the case the PUCCH repetition table changes and UE is not provided with a DCI with CRC scrambled by TC-RNTI after the change, UE keeps operating with previously indicated (before the change) number of PUCCH repetitions if such number of PUCCH repetitions is supported by the new PUCCH repetition table configuration or the UE starts operating with the lowest number of PUCCH repetitions supported by the new configuration in case the previously indicated number of PUCCH repetitions is not supported by the new PUCCH repetition table.
Conclusion
In this contribution we have presented our observations and proposal. These are as follows:
Observation 1: There may be other cases than the handover without dedicated random access preamble where a UE may have a C-RNTI available (e.g. establishing timing after TA timer expiry, UE establishing connection from RRC_INACTIVE mode).
Observation 2: RAN1 should consider all the cases where a UE may have uncertainty as to the configuration of PUCCH repetition factor. The known C-RNTI for handover case may only be a subset of the cases to consider.
Proposal 1. In the case the PUCCH repetition table changes and UE is not provided with a DCI with CRC scrambled by TC-RNTI after the change, UE keeps operating with previously indicated (before the change) number of PUCCH repetitions if such number of PUCCH repetitions is supported by the new PUCCH repetition table configuration or the UE starts operating with the lowest number of PUCCH repetitions supported by the new configuration in case the previously indicated number of PUCCH repetitions is not supported by the new PUCCH repetition table.
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