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Background
RAN1 specification for Rel-17 CovEnh has been published. We discuss issues for finalization of the work.
List of issues in the current specification
List of issues in the current specification is as the following:
· Accumulation of TPC commands for DCI format 2_2
· CA/DC case
2.1 Accumulation of TPC commands for DCI format 2_2
At RAN1#106b-e meeting, the following agreement was made as Working assumption in AI 8.8.1.3 [1]. However, the current specification does not capture this.
	Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.


First, we consider out-of-order case for TPC accumulation in Rel-17 to identify whether it is issue. For an example in Figure 1, the first set D is applied to the first transmission within the configured TDW. In addition, since the fourth transmission has the same power as the power of the first transmission, the first set D is also applied to the fourth transmission (i.e., DCI 2_2#1 is not applied) even after the second set D is applied to the transmission scheduled by DCI#0 (i.e., DCI 2_2#1 is applied). However, in our view, this out-of-order case potentially occurs in Rel-15/16 and we think it is not issue in Rel-17 CovEnh. For an example in Figure 2, the sets D for TO#1 and TO#3 include DCI 2_2#0 but the set D for TO#2 does not include DCI 2_2#0. Namely, Rel-15/16 supports the out-of-order TPC accumulation where a given TPC command affects the transmission power at an earlier time but does not affect the transmission power at a later time. For this reason, in our view, the out-of-order case for TPC accumulation is not problem.
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Figure 1: Example of out-of-order case in Rel-17
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Figure 2: Example of out-of-order case in Rel-15/16
Observation 1: Rel-15/16 support the out-of-order TPC accumulation where a given TPC command affects the transmission power at an earlier time but does not affect the transmission power at a later time.
The accumulation of TPC commands for DCI format 2_2 need be specified and there are two alternatives as the following:
· Alt 1: A transmission occasion for TPC command includes repetitions over the configured TDW.
· Alt 2: Reuse the legacy transmission occasion (e.g., a new variable value (e.g., ) is introduced).
For Alt 1, the UE can automatically accumulate TPC commands without taking effect during the configured TDW. Note that one last TPC command can automatically correspond to multiple PUSCH repetitions within the configured TDW when accumulation mode is not enabled.
For Alt 2, the UE can accumulate TPC commands without taking effect during the configured TDW while reusing the legacy transmission occasion. For example,  is applied to the PUSCH transmission with DMRS bundling where  as specified in the current specifications. Furthermore, if DMRS bundling is not enabled, , otherwise,  is determined such that  is the transmission occasion of the first repetition within the configured TDW. 
Since both Alt 1 and Alt 2 can achieve WA and are simple for us, one of them should be specified for accumulation of TPC commands for DCI format 2_2.
Proposal 1: One of the following two alternatives should be specified for accumulation of TPC commands for DCI format 2_2:
· Alt 1: The transmission occasion for TPC command includes repetitions over the configured TDW.
· Alt 2: Reuse the legacy transmission occasion (e.g., the new variable value for accumulation of TPC commands is introduced).

2.2 CA/DC case
For simultaneous transmissions in multiple cells/carriers, both total transmission power and transmission power for a channel are implicitly changed due to power sharing and prioritization of power allocation by the UE. Hence, this potentially violates power consistency and phase continuity between two PUSCH/PUCCH repetitions. However, CA/DC is not typical case for coverage enhancement as mentioned by most companies in previous meetings because UL coverage is limited. For this reason, the simultaneous transmission in multiple cells/carriers should not be supported when DMRS bundling is configured.
Proposal 2: The simultaneous transmissions in multiple cells/carriers should not be supported when DMRS bundling is configured.
Conclusion
In this contribution, we have the following proposal:
Observation 1: Rel-15/16 support the out-of-order TPC accumulation where a given TPC command affects the transmission power at an earlier time but does not affect the transmission power at a later time.
Proposal 1: One of the following two alternatives should be specified for accumulation of TPC commands for DCI format 2_2:
· Alt 1: The transmission occasion for TPC command includes repetitions over the configured TDW.
· Alt 2: Reuse the legacy transmission occasion (e.g., the new variable value for accumulation of TPC commands is introduced).
Proposal 2: The simultaneous transmissions in multiple cells/carriers should not be supported when DMRS bundling is configured.
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