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1. [bookmark: _Ref18181]Introduction
In RAN1#114[1], UL coverage enhancements on PUSCH and PUCCH channels have been discussed and no critical issues are listed in the status report[2]. In this contribution, the remaining issues for coverage enhancement are elaborated. 
2. Discussion on the remaining issues for PUCCH for Msg-4 HARQ-ACK 
2.1.1. Information report from UE
In RAN1 #114[1], the condition of information report from UE was discussed and corresponding agreement was made with FFS. 
	Agreement
The working assumption at the RAN1#112 meeting is superseded by the following agreement:
For PUCCH repetition for Msg4 HARQ-ACK,
· A RSRP threshold can be configured via SIB at least when the number of repetitions is configured by SIB.
· If the RSRP threshold is configured,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK only if measured RSRP is lower than the configured RSRP threshold.
· If the RSRP threshold is not configured,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK
· Alt B: New RSRP threshold is introduced.
· Note: the same value between the new RSRP threshold and the RSRP threshold for R17 Msg3 repetition can be configured by gNB implementation.
· The range of RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is the same as the range of the RSRP threshold for R17 Msg3 repetition.
· FFS signaling details, e.g. whether RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as a relative or absolute value
· Note: UE incapable of PUCCH repetition for Msg4 HARQ-ACK transmits neither repetition request nor capability report
· Note 2: RAN1 considers that there is no difference between “repetition request” and “capability report” in earlier RAN1 agreements


According to [3], the threshold rsrp-ThresholdMsg3-r17 is defined as following:
	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.


It can be found that RSRP threshold for Msg3 is indicated by rsrp-ThresholdMsg3-r17 with the value range as RSRP-Range of INTEGER (0..127), which would be 7 bits expression. From the above text, rsrp-ThresholdMsg3 is mandatory if both set(s) of Random-Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. 
Regarding the following remaining issues on the RSRP threshold configuration for PUCCH repetition for Msg4 HARQ-ACK, the configuration of the relative value is preferred since:
	· FFS signaling details, e.g. whether RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as a relative or absolute value


· If the definition of the RSRP threshold for PUCCH repetition is an absolute value, since it has same RSRP range of INTEGER(0..127) will be expected due to the same impacts from satellite orbit, propagation, it will introduce the additional overhead in the SIB information. 
Meanwhile, the original intention to introduce the new value range is to address the slightly different due to the impacts of payload for each channel, then, the relative value with smaller range and finer granularity is expected, e.g., 0 or 2dB. 
· Regarding the concern that the RSRP threshold for R17 Msg3 repetition is not configured, as highlighted above, since during the initial access stage, these two channels will experience the same impacts of propagation and the DL RSRP is almost measured based on the same reference signal, e.g., SSB. Additionally, since the payload of Msg-3 is much larger than the PUCCH for Msg-4 ACK, the demands for repetition is much more significant. So, the typical case will be that the repetition for Msg-3 will be always needed if the repetition for PUCCH for Msg-4 HARQ-ACK is required. 
Observation 1: The link budget for Msg-3 is more limited compared to the PUCCH for Msg-4 HARQ-ACK. There is no case that RSRP threshold for PUCCH for Msg-4 HARQ-ACK is configured without configuration of RSRP threshold for Msg-3. 
Then, with above considerations, it’s more reasonable to indicate the relative value instead of absolute value range in duplicated way, which will lead to the signaling overhead without any benefits. 
Proposal 1: The RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK should be defined as a relative value. 
2.1.2. Dynamic indication
[bookmark: _GoBack]In RAN1 #114, for dynamic indication of repetition factor, the following CR is endorsed[4].
	7.3.1.2.1	Format 1_0 [TS 38.212]
...
· Downlink assignment index – 2 bits
· 2 bits indicating the number of repetitions for PUCCH as defined in clause 9.2.6 of [5, TS38.213], if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values;
· otherwise, reserved. 
...


Although the behavior is already defined in the above, potential clarification on the details of dynamic indication, e.g., association between the DAI field and configured repetition factors in the RRC parameter can be considered to avoid the misunderstanding. Compared to the solutions with complicated rules (e.g., some proposals to optimize the behavior in corner cases), the simple solution is directly to take the sequentially mapping between the DAI field and the configured.  Then, if needed, the following TP can be considered:
	7.3.1.2.1	Format 1_0 [TS 38.212]
...
· Downlink assignment index – 2 bits
· 2 bits indicating the number of repetitions for PUCCH sequentially as defined in clause 9.2.6 of [5, TS38.213], if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values;
· otherwise, reserved. 
...


Proposal 2: For dynamic indication of PUCCH repetition for Msg4 HARQ-ACK, the endorsed CR should be clarified as following if necessary.
	7.3.1.2.1	Format 1_0 [TS 38.212]
...
· Downlink assignment index – 2 bits
· 2 bits indicating the number of repetitions for PUCCH sequentially as defined in clause 9.2.6 of [5, TS38.213], if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values;
· otherwise, reserved. 
...


3. Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: The link budget for Msg-3 is more limited compared to the PUCCH for Msg-4 HARQ-ACK. There is no case that RSRP threshold for PUCCH for Msg-4 HARQ-ACK is configured without configuration of RSRP threshold for Msg-3. 
Proposal 1: The RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK should be defined as a relative value. 
Proposal 2: For dynamic indication of PUCCH repetition for Msg4 HARQ-ACK, the endorsed CR should be clarified as following if necessary.
	7.3.1.2.1	Format 1_0 [TS 38.212]
...
· Downlink assignment index – 2 bits
· 2 bits indicating the number of repetitions for PUCCH sequentially as defined in clause 9.2.6 of [5, TS38.213], if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values;
· otherwise, reserved. 
...
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