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1 	Introduction	
In NR coverage enhancements, there are three MAC open issues on Coverage Enhancement:
	Open issue
	Rapporteur's view

	Whether Msg1 repetition is applicable in NTN network? 
If applicable, when to start RAR window and how to capture it in MAC? 
	This issue was identified by company during [POST124][852][CE_enh] 38.321 CR, companies are invited to provide tdoc(with TP) to express your view and preferred spec change.  

	 For RACH resource selection, current MAC spec is incomplete when both Msg1 repetition and eRedCap are applicable for the RACH procedure. 
(Note: assume Msg1 repetition is also applicable to eRedCap UEs)
	The issue appears when merging the R18 CE and eRedCap CRs, rapporteur will provide updated MAC CR to address it. Companies can also bring tdoc(with TP) if you want.

	Whether DWS and mTRP can be configured together? Even if the answer is "Yes", RAN2 assumes there is no RAN1 or RAN4 impact. 
	This was discussed briefly in RAN1#110bis-e and the RAN1 FL suggested to depriotize the discussion. Considering no clear agreement has been made in RAN1/2, companies in RAN2 are invited to show your views in your contribution. 


In this contribution, we provide our views for the first and third open issues. For second issue, our view is provided in separated contribution since it is related both RRC and MAC spec.
2	Discussion
Support of Msg1 repetition in NTN
According to the current specification, there is no restriction to select the RACH partition associated with Msg1 repetition in non-terrestrial network (NTN). Therefore, in NTN, if the RACH partition with Msg1 repetition is configured, the UE may perform Msg1 repetition based on the channel quality.
On the other hand, after transmitting the Random Access preamble, the RAR window starts after additional offset in NTN, due to large RTT in NTN. In this sense, in MAC specification[1], the time point of starting RAR window is separately captured for NTN case and TN case as follows: 
	(…omitted)
1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else if the Random Access Preamble is transmitted with repetitions:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.



The detailed offset value before starting RAR window is defined in TS 38.213[2] follows:
	(…)
[bookmark: _Hlk505324461]If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by kmac or  if kmac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.


In other words, even though the Msg1 is transmitted with repetition, the start time point of RAR window is same as legacy, i.e., RAR window is started after the additional time offset from the end of the Random Access Preamble transmission. 
During the e-mail discussion in last meeting [POST124][852][CE_enh], it was not concluded whether and how to support Msg1 repetition in NTN, and remained as an open issue. Based on whether the Msg1 repetition is supported in NTN, following clarification is needed:
· If Msg1 repetition is supported in the NTN, it should be clarified that the additional time offset to start RAR window is applied from the end of repetitions of the Random Access Preamble transmission, if the Random Access preamble is transmitted on NTN. 
· If the Msg1 repetition is not supported in the NTN, it should be clarified that the RACH partition with Msg1 repetition should not be configured in NTN cell (e.g., clarify in Field description of msg1-Repetitions in FeatureCombination IE).
In our view, given that the coverage enhancement by Msg1 repetition would be helpful in NTN, there is no need to restrict the Msg1 repetition in NTN cell unless it is very complicated. Since Msg1 repetition could be supported in NTN with simple clarification, it is suggested to support Msg1 repetition in NTN.
Proposal 1. RAN2 confirms that Msg1 repetition is supported in NTN
Proposal 2. If the Random Access preamble is transmitted with Msg1 repetition on NTN, RAR window is started after the additional offset (as defined in TS 38.213) from the end of all repetitions of the Random Access Preamble transmission.
Proposal 3. Adopt the TP in Annex A.

Pcmax of Assumed PUSCH reporting in mTRP 
According to current PHR operation in MAC specification, Enhanced Single/Multiple Entry PHR for multiple TRP MAC CE is used to report PHR for mTRP (i.e., if twoPHRMode is configured) and Single/Multiple Entry PHR with assumed PUSCH MAC CE is used to report PHR for assumed PUSCH (i.e., if phr-AssumedPUSCH-Reporting is configured). However, it has not been concluded whether the DWS can be supported with mTRP (i.e., whether twoPHRMode and phr-AssumedPUSCH-Reporting can be configured together) and which PHR format is needed in this case.
If DWS can be supported with mTRP (i.e., twoPHRMode and phr-AssumedPUSCH-Reporting can be configured together) and PHR should be supported to report two PH information and PCMAX,f,c for assumed PUSCH, new PHR MAC CEs may be needed (one for Single Entry PHR, the other one for Multiple Entry PHR) in order to support assumed PUSCH with mTRP.
On the other hand, as indicated in our companion paper submitted in MIMO_evo session[3], based on RAN1 agreements, new PHR MAC CE format is needed in order to report PH information and PCMAX,f,c per joint/UL TCI state, if twoPHRMode and multipanelScheme is configured. In this sense, the situation becomes more complicated considering the new PHR formats for STxMP. In other words, if RAN2 starts to define a new PHR format for assumed PUSCH in mTRP, further discussion would be needed in order to decide whether the additional PHR is also needed for STxMP (i.e., whether phr-AssumedPUSCH-Reporting can be configured together with twoPHRMode and multipanelScheme and whether new PHR format is needed for this case). 
However, if RAN2 defines more PHR formats to cover all cases, there would be too many new PHR MAC CE formats defined for various combinations of cases and we are not sure it is a right way to handle this issue because RAN2 cannot determine which PHR MAC CE format should be used in each case without consulting with RAN1. In addition, given that the value of PCMAX,f,c is provided from physical layer and RAN2 is not expertise on whether PCMAX,f,c for assumed PUSCH is needed for each case, it is very hard for RAN2 to estimate the RAN1 impact on PHR enhancement.
Meanwhile, in RAN1#115 meeting [4], it was discussed on whether DWS can be used with mTRP and STxMP. However, even though several companies indicated that there is no RAN1 impact to support DWS and mTRP jointly, it has not been concluded and it is proposed to discuss further, as in the green highlighted part.
	R18 STxMP, R17 mTRP
· Clarify that DWS and STxMP are supported jointly: ETRI [16]
· DWS can be indicated per SRS resource set in DCI format (for STxMP SDM): ETRI [16]
· For R17 mTRP, apply TPI field per SRS resource set: ETRI [16]
· Scenario deals with non-collocated mTRP [16]
· Introduce implicit/explicit mapping between TPI field and SRS resource set if TPI field is unchanged [16]

Please indicate if you think there should be correction to support TPI indication per SRS resource in STxMP and mTRP operation: 
	Company
	Comments

	NTT DOCOMO
	A bit confused; in our understanding, 2-layer DFT-S-OFDM transmission is not supported even for UE with STxMP. It means for transform precoder applicability per layer, the behavior should be totally equivalent to legacy. Or are we overlook something? 

	ETRI
	We prefer to separate discussions for STxMP and Rel-17 mTRP since STxMP is more involved to MIMO maintenance whereas Rel-17 mTRP is clearly supported.

To Docomo, for STxMP, we think that one TPI field is applied to one layer with two SRS resource sets. In our understanding, it can be improved if TPI field is extended for each SRS resource set. 

Regarding Rel-17 PUSCH transmissions for mTRP, we think that each PUSCH may target different TRP and thus we propose to adapt waveforms for each PUSCH transmission.

	ZTE
	We hesitate in the late stage, we could introduce the feature with much specification impact. 

	Ericsson
	DWS is applicable to sDCI STxMP SFN and sDCI mTRP PUSCH repetitions (one DCI implies same waveform for both SRS resource sets) and mDCI STxMP without additional specification impact. 

	QC
	For DWS in mTRP with single panel UE: Can be enabled at least for SFN case.
For DWS in mTRP with multi panel UE: At least for multi DCI this can supported with no changes. 


	Samsung
	We don’t support to introduce further support for DWS requiring substantial changes in the specifications at this late stage. 

	OPPO
	We don’t think this is essential chage.

	Apple
	Open to discuss. For supporting DWS with mTRP, it could be better to make it clear whether support or not. Even the conclusion is helpful from implementation perspective.

	Sharp
	For both single DCI case and multiple DCI case, we don’t see any specification impact. For both single DCI case, we can assume same waveform for multiple SRS resource sets as same as other parameters.

	Lenovo
	We support to apply TPI field per SRS resource set in Rel-17 m-TRP based PUSCH transmission.



DCI format 0_3
TPI field:
· Use multiple bits: Vivo [4]
· Single bit if supported: Oppo [6]
· Type 1A/1B: ETRI [16]
· Discuss in MCE maintenance session: NTT DOCOMO [14]

Offline discussions Wednesday
Based on above comments, moderator suggests following proposal for applicability to SP-CSI-RNTI. It seems that majority of companies think this can be considered as essential correction given that multiple configurations for SP CSI reporting are not available for choosing a waveform, and in addition the specification impact if small.
	FL proposal 1-1: 
Dynamic waveform switching enhancement is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with SP-CSI-RNTI.



Regarding applicability to R17 mTRP, several companies noted that DWS is applicable without specification impact at least in some cases, e.g. mDCI and sDCI if same waveform is applied to both SRS resource sets. However, there seems to be little support for introducing a second TPI field for second SRS resource set as the specification impact would be significant. Moderator suggests following conclusion which applies to both mTRP and STxMP cases.
	FL proposed conclusion 1-2: 
In R18, DCI format 0_1 or 0_2 supports at most one transform precoder indicator field. If the field is present and applicable, the field applies to all PUSCH transmissions scheduled by the DCI.
· No specification impact.



Conclusion
For next meeting, companies are invited to provide their views on the above issues.



Therefore, in order to avoid the duplicated discussions in RAN1 and RAN2, it should be discussed in RAN1 first whether DWS can be operated with mTRP and STxMP and whether the new PHR format is needed to support this case. It would be desirable to start RAN2 discussion only if RAN1 request RAN2 work. 
Proposal 4. It is up to RAN1 to conclude whether the PHR reporting for assumed PUSCH is needed for mTRP and STxMP.
3	Conclusion
In this paper, we discussed our views on remaining open issues for coverage enhancement. The discussion includes the following proposals:
Proposal 1. RAN2 confirms that Msg1 repetition is supported in NTN
Proposal 2. If the Random Access preamble is transmitted with Msg1 repetition on NTN, RAR window is started after the additional offset (as defined in TS 38.213) from the end of all repetitions of the Random Access Preamble transmission.
Proposal 3. Adopt the TP in Annex A.
Proposal 4. It is up to RAN1 to conclude whether the PHR reporting for assumed PUSCH is needed for mTRP and STxMP.
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Annex A	MAC TP 
	[bookmark: _Toc37296181][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc155999613]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3> if the Random Access Preamble is transmitted with repetitions:
4> start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6], from the end of all repetitions of the Random Access Preamble transmission.
3> else:
34>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else if the Random Access Preamble is transmitted with repetitions:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion from the end of all repetitions of the Random Access Preamble transmission as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.



