


[bookmark: OLE_LINK26][bookmark: OLE_LINK25]3GPP TSG RAN WG1 #107bis-e	                                                                                   R1-2200563
e-Meeting, January 17th – 25th, 2022 

Source:	vivo
Title:	Remaining issues on RRC parameters for NR coverage enhancement
Agenda Item:	8.8.4
Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: _Ref490222521][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK3][bookmark: _GoBack]In RAN1#107-e meeting, a list of parameters for NR coverage enhancement topic has been provided to RAN2 in [1]. There’re still some remaining issues of RRC parameters for NR coverage enhancement work item, which will be discussed in this contribution.
2. RRC parameters for coverage enhancement
2.1	RRC parameters for JCE of PUSCH
Based on the discussions in our contribution [2], we have 2 proposals corresponding to which suggested changes on RRC parameter for JCE of PUSCH are provided in table 1.
Table 1.  RRC parameter updates for JCE of PUSCH
	Parameter Name
	RAN2 Parent IE
	RAN1 
spec/ section
	Value range
	New or existing?
	UE-specific or Cell-specific
	Description

	PUSCH-TimeDomainWindowLength
	PUSCH-config
	38.214
	FFS
INTEGER {1…32}
	new
	UE-specific
	Length of a nominal time domain window in number of consecutive slots for DMRS bundling for PUSCH.

	PUSCH-inter-bundlingFrequencyHopping
	PUSCH-config
	38.214
	ENUMERATED {enabled, disabled}
	new
	UE-specific
	Enabling/disabling of frequency hopping with DMRS bundling for PUSCH repetitions.

	PUSCH-inter-bundlingFrequencyHoppingLength
	PUSCH-config
	38.214
	INTEGER {1...32}
	new
	UE-specific
	Length (in slots) of a configured frequency hop for PUSCH with DMRS bundling.


Proposal 1: 
· The time domain window length configured by PUSCH-TimeDomainWindowLength should support 1 slot but not exceed 32 slots, as illustrated in table 1.
Proposal 2: 
· The following RRC changes provided in table 1 are needed for inter-bundling frequency hopping.
· Introduce a new RRC parameter to enable/disable PUSCH inter-bundling frequency hopping, e.g. ‘PUSCH-interbundling-FrequencyHopping’ configured in PUSCH-config. 
· Introduce a new RRC parameter to configure the hopping interval length when PUSCH inter-bundling frequency hopping is enabled, e.g. ‘PUSCH-interbundling-FrequencyHoppingLength’ configured in PUSCH-config.  
2.2	RRC parameters for PUCCH enhancement
Based on the discussions in our contribution [3], we have proposal 3 corresponding to which suggested changes on RRC parameter are provided in table 2.
Table 2.  RRC parameter updates for PUCCH enhancement
	Parameter Name
	RAN2 Parent IE
	RAN1 
spec/ section
	Value range
	New or existing?
	UE-specific or Cell-specific
	Description

	PUCCH-nrofSlots-r17
	PUCCH-resource
	38.213
	ENUMERATED {2,4,8}
	new
	[UE-specific]
	A new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication. The new repetition parameter is configured per PUCCH resource and should be in PUCCH-Resource.

	PUCCH-DMRS -Bundling
	FFS
PUCCH-format1/2/3/4
	38.213
	ENUMERATED {enabled, disabled}
	new
	[UE-specific]
	Enabling/disabling of DM-RS bundling and time domain window for PUCCH repetitions.

	PUCCH-TimeDomainWindowLength
	[in PUCCH-Config]
PUCCH-format1/2/3/4
	38.213
	FFS
INTEGER {1,2,4.8}
	new
	[UE-specific]
	Length of a [nominal] time domain window in slots for DMRS bundling for PUCCH.

	PUCCH-Window-Restart
	PUCCH-config
	38.213
	ENUMERATED {enabled, disabled}
	new
	[UE-specific]
	UE bundles PUCCH DM-RS slots remaining in a bundling nominal time domain window after a slot for which events violate power consistency and phase continuity requirements

	PUCCH-inter-bundlingFrequencyHopping
	PUCCH-format1/2/3/4
	38.213
	ENUMERATED {enabled, disabled}
	new
	UE-specific
	Enabling/disabling of frequency hopping with DMRS bundling for PUCCH repetitions.

	PUCCH-inter-bundlingFrequencyHoppingLength
	PUCCH-format1/2/3/4
	38.213
	INTEGER {1,2,4}
	new
	UE-specific
	Length of a configured frequency hopping with DMRS bundling length in slots for PUCCH.


Proposal 3: 
· The following RRC parameter changes provided in table 2 need to be performed in PUCCH enhancement:
· No need to introduce an explicitly indication of repetition factor 1 in the ‘PUCCH-nrofSlots-r17’
· ‘PUCCH-DMRS-Bundling’ is configured per PUCCH resource format and is UE specific.
· ‘PUCCH-TimeDomainWindowLength’ is configured per PUCCH resource format and is UE specific.
· Introduce a new RRC parameter for enabling/disabling frequency hopping with DMRS bundling.
· Introduce a new RRC parameter to configure the frequency hopping interval length when frequency hopping with DMRS bundling is enabled.
2.3	RRC parameters for Msg3 repetition:
[bookmark: _Hlk92703799]According to the discussions in our contribution [4], two new parameters provided in table 3 should be introduced in the system information to configure the set of repetition factors and MCS indexes for scheduling an initial or re- transmission of Msg3 repetition.
Table 3.  RRC parameter updates for Msg3 repetition
	Parameter Name
	RAN2 Parent IE
	RAN1 
spec/ section
	Value range
	New or existing?
	UE-specific or Cell-specific
	Description

	RepetitionFactorList-Msg3-R17
	SIB1
	38.213
	List of 4 repetition factors,
ENUMERATED {1, 2, 3, 4, 7, 8, 12, 16}
	new
	Cell-specific
	List of 4 repetition factors, each of which has a value in {1, 2, 3, 4, 7, 8, 12, 16}. If this field is absent, the default 4 repetition factors are {1, 2, 3, 4}. 

	MCSIndexList-Msg3-R17
	SIB1
	38.213
	A list of 4 MCS indexes, INTEGER {0,…,15}
	new
	Cell-specific
	A list of 4 MCS indexes, each of which is a integer value in {0,..,15}. If this field is absent, the default MCS indexes are MCS{0, 1, 2, 3}. 


Proposal 4:
· Two new parameters provided in table 3 should be introduced in the system information to configure a set of repetition factors and a set of MCS indexes respectively, which are applicable for both scheduling an initial and re- transmission of Msg3 repetition.
3. Conclusion
In this contribution, we discuss the remaining issues of RRC parameters for NR coverage enhancement work item, and have the following proposals: 
Proposal 1:
· The time domain window length configured by PUSCH-TimeDomainWindowLength should support 1 slot but not exceed 32 slots, as illustrated in table 1.
Proposal 2: 
· The following RRC changes provided in table 1 are needed for inter-bundling frequency hopping.
· Introduce a new RRC parameter to enable/disable PUSCH inter-bundling frequency hopping, e.g. ‘PUSCH-interbundling-FrequencyHopping’ configured in PUSCH-config. 
· Introduce a new RRC parameter to configure the hopping interval length when PUSCH inter-bundling frequency hopping is enabled, e.g. ‘PUSCH-interbundling-FrequencyHoppingLength’ configured in PUSCH-config.  
Proposal 3: 
· The following changes need provided in table 2 to be performed in PUCCH enhancement:
· No need to introduce an explicitly indication of repetition factor 1 in the ‘PUCCH-nrofSlots-r17’
· ‘PUCCH-DMRS-Bundling’ is configured per PUCCH resource format and is UE specific.
· ‘PUCCH-TimeDomainWindowLength’ is configured per PUCCH resource format and is UE specific.
· Introduce a new RRC parameter for enabling/disabling frequency hopping with DMRS bundling.
· Introduce a new RRC parameter to configure the frequency hopping interval length when frequency hopping with DMRS bundling is enabled.
Proposal 4:
· Two new parameters provided in table 3 should be introduced in the system information to configure a set of repetition factors and a set of MCS indexes respectively, which are applicable for both scheduling an initial and re- transmission of Msg3 repetition.
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