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Introduction
[bookmark: _Ref178064866]In the revised WID for efeMTC for LTE [1], the following improvement is listed as one of the objectives under “Improved spectral efficiency”: 
	· Increased PUSCH spectral efficiency [RAN1 lead, RAN2, RAN4]
· E.g. sub-PRB resource allocation, with no less than 3 subcarriers within a sub-PRB allocation.



This item has not been discussed in recent RAN2 meetings, and the scope of this email discussion is thus to progress the discussion as agreed in RAN2#101: 
[101#64][NB-IoT/MTC R15] PUSCH spectral efficiency (Ericsson) 
	Email discussion on increased PUSCH spectral efficiency [Ericsson]
	Intention: to progress and provide text proposals to be included in the running CRs for eMTC to capture the Rel-15 agreements.
	Deadline:  Thursday 2018-03-29

RAN1 has discussed increased PUSCH spectral efficiency starting in RAN1#89 through RAN1#92. Partial list of RAN1 agreements potentially affecting RAN2 discussions can be found below:
The following agreement was made in RAN1#90:
	· Sub-PRB allocation method shall be specified



The following agreements were made in RAN1#90bis:
	· Sub-PRB shall be supported at least in CE Mode B
· Working assumption: Sub-PRB shall be supported in CE Mode A.
· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A.
· For Sub-PRB, the maximum total number of (valid) subframes of transmission is: 
· 32 subframes for CE Mode A
· 2048 subframes for CE Mode B
· FFS: Supported transport block sizes and numbers of repetitions (for each supported CE Mode)

<omitted agreements>

· For Sub-PRB allocation in connected mode,
· The Sub-PRB feature is configured/enabled by RRC signaling 
· The Sub-PRB resource allocation shall be signaled by DCI
· FFS: Support of Sub-PRB allocation in Msg3 



The following agreement was made in RAN1#91:
	· Confirm RAN1#90bis working assumption: Sub-PRB shall be supported in CE Mode A.
· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A



RAN1#92 made many agreements, but these are not listed here as they seem to not directly affect RAN2 discussion. Summary of the agreements until after the previous meetings in February/March can be found in [2].
For full list of agreements, please refer to the RAN1 meeting minutes or reports from RAN1#89 to RAN1#92. 
Discussion
RAN2 should at least define signalling for UE capability and enabling and disabling the Sub-PRB feature. The capability and RRC signalling for this is captured in the text proposals in Sections 3 and 4, according to RAN1 agreement on configuring/disabling the feature with RRC signalling. 
Support of Sub-PRB allocation for Msg3 is marked as FFS in the RAN1 meeting minutes, and this is not currently captured in the text proposals.  

Question 1: The text proposals in Sections 3 and 4 cover the UE capability and RRC signalling configuring/disabling the feature in TS 36.306 and TS 36.331, respectively. Is there some additional RAN2 specification impact?  
	Company
	Yes / no?
	Comments

	Huawei, HiSilicon
	Yes
	We assume sub-PRB allocation can be supported for Msg3, but since it needs RAN1 progress then we can’t include it for now.

	Intel
	No
	Considering the agreements so far.

	ZTE
	No
	No additional RAN2 specification impact.

	Ericsson
	No
	There is no need for any additional configuration until there have been further agreements on sub-PRB allocation. For example, if RAN1 agrees on adding support for sub-PRB already from Msg3 there will be more specification impact.

	Sierra Wireless
	No
	We anticipate sub-PRB in Msg3 will require more work after RAN1 progress.



[bookmark: _Ref189046994][bookmark: _Ref509241239]
The eNB may not be aware of UE capability to use Sub-PRB before scheduling Msg5, thus the following questions elaborate on pros/cons and configuration of possible early Sub-PRB indication.

Question 2: How would the eNB know about the UE capability for Sub-PRB allocation for Msg5 or earlier message? Please elaborate on details of possible early indication. 
	Company
	Comments

	Huawei, HiSilicon
	If supported for Msg3 then we could consider feature dependency on EDT, and/or that the NW allocates for both sub-PRB and legacy scheme and UEs have different interpretations of the grant. We think it should be discussed in RAN1 though.

	Intel
	For Sub-PRB allocation for Msg3, Msg1 indication and Sub-PRB UL grant in RAR or multiple UL grants (e.g., implicit legacy and sub-PRB grants) in RAR would be required.
For Sub-PRB allocation for Msg5, the network can know the UE capability by retrieving the UE context earlier after Msg3 by using the S-TMSI. We think this is sufficient for most cases. The UE sub-PRB support can also be indicated in Msg3.

	ZTE
	We agree with Intel there are two possible ways to support Sub-PRB allocation for earlier message before Msg5. But each one is complicated.
For Sub-PRB allocation for Msg5, we think eNB can retrieve UE capability by itself or from MME after Msg3.

	Ericsson
	For Msg5 the eNB could retrieve information on UE capability after receiving Msg3. 
Sub-PRB support already from Msg3 requires more RAN1 work. It is therefore difficult to at this stage provide a full-fledged solution. It is likely that some indication would be needed already in Msg1, which probably requires RACH partitioning and new RAR formats.

	Sierra Wireless
	For Sub-PRB in Msg3 we prefer the idea of implicit legacy and sub-PRB grants. We acknowledge the need for the eNB to handle more blind decoding options.



Question 3: What would be the pros/cons of using early Sub-PRB allocation (and indication) for Msg5 or an earlier message? 
	Company
	Comments

	Huawei, HiSilicon
	Pros: enables sub-PRB for data transmission in Msg3 or Msg5. Cons from RAN2 point of view depend on if and how RAN1 agrees to do this.

	Intel
	Cons:
For Sub-PRB allocation for Msg3, we see some issue this requires RACH partitioning that impacts the system performance to indicate UE support to eNB. eNB needs to perform blind detection if multiple grants (i.e., legacy and subPRB grants) are provided.
For Sub-PRB allocation for Msg5, network could retrieve UE context earlier from Msg3 introducing delay in sending RRC message in Msg4. If Sub-PRB allocation support indication is sent in Msg3, it requires either the use of new reserved LCID for CCCH or critical extension of the RRC message in Msg3.

	ZTE
	Cons:
There has much discussion about the issues for RACH partitioning and multiple UL grant in EDT topic. These issues would also exist for Sub-PRB allocation for Msg3. For example, multiple UL grant will cause the number of RARs that can be accommodated in a MAC PDU is reduced and further cause more random access delay and confliction. Even RACH partitioning is considered, as we think RAR with Sub-PRB allocation may be larger than legacy RAR, transmission RAR with Sub-PRB allocation would have bad impacts on legacy RAR reception.
For Sub-PRB allocation for Msg5, there has no obvious cons as UE capability acquisition would be simple.  

	Ericsson
	Pros: 
- early sub-PRB would enable sub-PRB to be used for Msg3/Msg5
- From a RAN2 point of view sub-PRB for Msg5 is more straightforward 
Cons: 
For sub-PRB Msg3:
- Not clear how the indication would be done in efficient way not creating issues with e.g. preamble partitioning or other resource use (e.g. the aspects ZTE brings up). 
- Not clear what the benefits would be for sub-PRB Msg3, we should understand the benefit/gain. 
- The specification work in RAN2 cannot be concluded for sub-PRB from Msg3 until RAN1 has specified solutions for e.g. resource design of Msg2.

	Sierra Wireless
	Early Sub-PRB would allow the benefit of PSD boosting earlier in the communication. This should permit fewer repetitions for CE.






Question 4: In your opinion, what should be the first message when the UE should be able to use Sub-PRB allocation after initiating random access? Msg3, Msg5 or after connection has been established? What would be the specification impact? 
	Company
	Msg? 
	Comments

	Huawei, HiSilicon
	Msg3
	FFS – depends on RAN1.

	Intel
	Msg5
	For Msg3, as indicated in Question 3 and we see significant impacts in RACH partitioning and possibly in RAR format.
Based on RAN1 agreement, eNB has to configure/enable sub-PRB feature in connected mode. Therefore, eNB can enable the feature from Msg5.
For Msg5, if network can retrieve the UE context after Msg3, we see no specification impact.
If Indication in Msg3 is used, there is specification impact either to extend the legacy RRC message or use new LCID for Msg3.


	ZTE
	Msg5 or after connection has been established
	For Sub-PRB allocation for Msg5, we think eNB can retrieve UE capability by itself or from MME after Msg3. For Sub-PRB allocation after connection establishment, the normal UE capability acquisition procedure can be used.
No matter which one above is selected, we see no other specification impact except the text proposals in Sections 3 and 4.

	Ericsson
	Msg5
	Given the information that we have today, pending RAN1 agreements, providing sub-PRB support from Msg5 is sufficient. Waiting until Msg5 seems to result in a more straightforward configuration. 

	Sierra Wireless
	Msg3
	When RAN1 has decided



Question 5: Are there any additional issues RAN2 should consider regarding Sub-PRB allocation?
	Company
	Comments

	Huawei, HiSilicon
	RAN1 agreed
•	Frequency hopping of PRB between 2 narrowbands for sub-PRB allocation is the same as legacy. Sub-carrier locations in the PRB are the same within both narrowbands
We assume that the legacy FH configuration is re-used – no need to define additional parameters. 

	Ericsson
	Given that some work remains both in RAN1 and RAN2 on using sub-PRB from Msg3 we think it would be good to discuss whether the gain with the feature is large enough (considering also the amount of time left on Rel-15).



Text proposal for TS 36.306

Beginning of changes
[bookmark: _Toc486024715][bookmark: _Toc478015958][bookmark: _Toc470095721]4.3.4	Physical layer parameters
<text omitted>
[bookmark: _Toc510546468]4.3.4.81.5	must-TM10-UpToThreeInterferingLayers-r14
This field indicates that the UE supports MUST operation for TM10 with assistance information for up to 3 interfering layers.
[bookmark: _Toc510546469]4.3.4.82	crs-LessDwPTS-r14
This field defines whether the UE supports TDD special subframe configuration 10 without CRS transmission on the 5th symbol of DwPTS (i.e. ssp10-CRS-LessDwPTS) as specified in TS 36.211 [17] and TS 36.331 [5].
[bookmark: _Toc486024800][bookmark: _Hlk494361145]4.3.4.xy		ce-pusch-SubPRB-Allocation-r15
This field indicates whether the UE supports sub-PRB resource allocation for PUSCH in CE Mode A or B, as specified in TS36.211 [17] and TS36.213 [22]. 
[bookmark: _GoBack]4.3.5	RF parameters
[bookmark: _Toc486024801]4.3.5.1	supportedBandListEUTRA
This field defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated. For TDD, the half duplex indication is not applicable.
End of changes
[bookmark: _Ref509241244]Text proposal for TS 36.331
Beginning of changes
[bookmark: _Toc487673530]6.3.2	Radio resource control information elements
<text omitted>
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.
PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=		SEQUENCE {
	pdsch-ConfigDedicated				PDSCH-ConfigDedicated			OPTIONAL,		-- Need ON
	pucch-ConfigDedicated				PUCCH-ConfigDedicated			OPTIONAL,		-- Need ON
	pusch-ConfigDedicated				PUSCH-ConfigDedicated			OPTIONAL,		-- Need ON
	uplinkPowerControlDedicated			UplinkPowerControlDedicated		OPTIONAL,		-- Need ON
	tpc-PDCCH-ConfigPUCCH				TPC-PDCCH-Config 				OPTIONAL,		-- Need ON
	tpc-PDCCH-ConfigPUSCH				TPC-PDCCH-Config 				OPTIONAL,		-- Need ON
	cqi-ReportConfig					CQI-ReportConfig				OPTIONAL,		-- Cond CQI-r8
	soundingRS-UL-ConfigDedicated		SoundingRS-UL-ConfigDedicated	OPTIONAL,		-- Need ON
	antennaInfo							CHOICE {
		explicitValue						AntennaInfoDedicated,
		defaultValue						NULL
	}																	OPTIONAL,	-- Cond AI-r8
	schedulingRequestConfig				SchedulingRequestConfig			OPTIONAL,		-- Need ON
	...,
	[[	cqi-ReportConfig-v920				CQI-ReportConfig-v920		OPTIONAL,		-- Cond CQI-r8
		antennaInfo-v920					AntennaInfoDedicated-v920	OPTIONAL		-- Cond AI-r8
	]],
	[[	antennaInfo-r10					CHOICE {
			explicitValue-r10				AntennaInfoDedicated-r10,
			defaultValue					NULL
		}																OPTIONAL,	-- Cond AI-r10
		antennaInfoUL-r10				AntennaInfoUL-r10				OPTIONAL,		-- Need ON
		cif-Presence-r10				BOOLEAN							OPTIONAL,		-- Need ON
		cqi-ReportConfig-r10			CQI-ReportConfig-r10			OPTIONAL,	-- Cond CQI-r10
		csi-RS-Config-r10				CSI-RS-Config-r10				OPTIONAL,		-- Need ON
		pucch-ConfigDedicated-v1020		PUCCH-ConfigDedicated-v1020		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1020		PUSCH-ConfigDedicated-v1020		OPTIONAL,		-- Need ON
		schedulingRequestConfig-v1020	SchedulingRequestConfig-v1020	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1020
								SoundingRS-UL-ConfigDedicated-v1020		OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-r10
							SoundingRS-UL-ConfigDedicatedAperiodic-r10	OPTIONAL,		-- Need ON
		uplinkPowerControlDedicated-v1020	
									UplinkPowerControlDedicated-v1020	OPTIONAL		-- Need ON
	]],
	[[	additionalSpectrumEmissionCA-r10 			CHOICE {
			release									NULL,
			setup									SEQUENCE {
				additionalSpectrumEmissionPCell-r10		AdditionalSpectrumEmission
			}
		}			OPTIONAL	-- Need ON
	]],
	[[	-- DL configuration as well as configuration applicable for DL and UL
		csi-RS-ConfigNZPToReleaseList-r11
									CSI-RS-ConfigNZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModList-r11
									CSI-RS-ConfigNZPToAddModList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToReleaseList-r11	
									CSI-RS-ConfigZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToAddModList-r11	CSI-RS-ConfigZPToAddModList-r11	OPTIONAL,		-- Need ON
		epdcch-Config-r11				EPDCCH-Config-r11				OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-v1130		PDSCH-ConfigDedicated-v1130		OPTIONAL,		-- Need ON
	-- UL configuration
		cqi-ReportConfig-v1130			CQI-ReportConfig-v1130			OPTIONAL,		-- Need ON
		pucch-ConfigDedicated-v1130		PUCCH-ConfigDedicated-v1130		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1130		PUSCH-ConfigDedicated-v1130		OPTIONAL,		-- Need ON
		uplinkPowerControlDedicated-v1130
									UplinkPowerControlDedicated-v1130	OPTIONAL		-- Need ON
	]],
	[[	antennaInfo-v1250				AntennaInfoDedicated-v1250		OPTIONAL,	-- Cond AI-r10
		eimta-MainConfig-r12			EIMTA-MainConfig-r12			OPTIONAL,		-- Need ON
		eimta-MainConfigPCell-r12		EIMTA-MainConfigServCell-r12	OPTIONAL,		-- Need ON
		pucch-ConfigDedicated-v1250		PUCCH-ConfigDedicated-v1250		OPTIONAL,		-- Need ON
		cqi-ReportConfigPCell-v1250		CQI-ReportConfig-v1250			OPTIONAL,		-- Need ON
		uplinkPowerControlDedicated-v1250
									UplinkPowerControlDedicated-v1250	OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1250		PUSCH-ConfigDedicated-v1250		OPTIONAL,		-- Need ON
		csi-RS-Config-v1250					CSI-RS-Config-v1250			OPTIONAL		-- Need ON
	]],
	[[	pdsch-ConfigDedicated-v1280			PDSCH-ConfigDedicated-v1280	OPTIONAL		-- Need ON
	]],
	[[	pdsch-ConfigDedicated-v1310			PDSCH-ConfigDedicated-v1310	OPTIONAL,		-- Need ON
		pucch-ConfigDedicated-r13			PUCCH-ConfigDedicated-r13	OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-r13			PUSCH-ConfigDedicated-r13	OPTIONAL,		-- Need ON
		pdcch-CandidateReductions-r13
										PDCCH-CandidateReductions-r13	OPTIONAL,		-- Need ON
		cqi-ReportConfig-v1310					CQI-ReportConfig-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1310
								SoundingRS-UL-ConfigDedicated-v1310		OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedUpPTsExt-r13
						SoundingRS-UL-ConfigDedicatedUpPTsExt-r13		OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-v1310
						SoundingRS-UL-ConfigDedicatedAperiodic-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13
				SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13		OPTIONAL,		-- Need ON
		csi-RS-Config-v1310				CSI-RS-Config-v1310				OPTIONAL,		-- Need ON
		ce-Mode-r13					CHOICE {
			release						NULL,
			setup						ENUMERATED {ce-ModeA,ce-ModeB}
		}																OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModListExt-r13	CSI-RS-ConfigNZPToAddModListExt-r13	OPTIONAL,	-- Need ON
		csi-RS-ConfigNZPToReleaseListExt-r13	CSI-RS-ConfigNZPToReleaseListExt-r13	OPTIONAL	-- Need ON
	]],
	[[	cqi-ReportConfig-v1320					CQI-ReportConfig-v1320	OPTIONAL		-- Need ON
	]],
	[[	typeA-SRS-TPC-PDCCH-Group-r14 	CHOICE {
			release							NULL,
			setup							SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config-r14
		}																OPTIONAL,		-- Need ON
		must-Config-r14 						CHOICE{
			release								NULL,
			setup								SEQUENCE {
				k-max-r14						ENUMERATED {l1, l3},
				p-a-must-r14					ENUMERATED {
													dB-6, dB-4dot77, dB-3, dB-1dot77,
													dB0, dB1, dB2, dB3}	OPTIONAL		-- Need ON
			}
		}															OPTIONAL,		-- Need ON
		pusch-EnhancementsConfig-r14		PUSCH-EnhancementsConfig-r14		OPTIONAL,	-- Need ON
		ce-pdsch-pusch-EnhancementConfig-r14		ENUMERATED {on} 	OPTIONAL,	-- Need OR
		antennaInfo-v1430				AntennaInfoDedicated-v1430		OPTIONAL, 	-- Need ON
		pucch-ConfigDedicated-v1430		PUCCH-ConfigDedicated-v1430		OPTIONAL,	-- Need ON
		pdsch-ConfigDedicated-v1430		PDSCH-ConfigDedicated-v1430		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1430		PUSCH-ConfigDedicated-v1430	OPTIONAL,		-- Need ON
		soundingRS-UL-PeriodicConfigDedicatedList-r14			SEQUENCE (SIZE (1..2)) OF SoundingRS-UL-ConfigDedicated	OPTIONAL,		-- Cond PeriodicSRSPCell
		soundingRS-UL-PeriodicConfigDedicatedUpPTsExtList-r14	SEQUENCE (SIZE (1..4)) OF SoundingRS-UL-ConfigDedicatedUpPTsExt-r13	OPTIONAL,		-- Cond PeriodicSRSExt		
		soundingRS-UL-AperiodicConfigDedicatedList-r14			SEQUENCE (SIZE (1..2)) OF SoundingRS-UL-ConfigDedicatedAperiodic-r10	OPTIONAL,		-- Cond AperiodicSRS
		soundingRS-UL-ConfigDedicatedApUpPTsExtList-r14	SEQUENCE (SIZE (1..4)) OF SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13	OPTIONAL,		-- Cond AperiodicSRSExt
		csi-RS-Config-v1430				CSI-RS-Config-v1430				OPTIONAL,		-- Need ON
		csi-RS-ConfigZP-ApList-r14				CSI-RS-ConfigZP-ApList-r14	OPTIONAL,	-- Need ON
		cqi-ReportConfig-v1430					CQI-ReportConfig-v1430	OPTIONAL,	-- Need ON
		semiOpenLoop-r14						BOOLEAN					OPTIONAL	-- Need ON
	]]
}

PhysicalConfigDedicated-v1370 ::=	SEQUENCE {
	pucch-ConfigDedicated-v1370			PUCCH-ConfigDedicated-v1370		OPTIONAL		-- Cond PUCCH-Format4or5
}

PhysicalConfigDedicatedSCell-r10 ::=		SEQUENCE {
	-- DL configuration as well as configuration applicable for DL and UL
	nonUL-Configuration-r10					SEQUENCE {
		antennaInfo-r10
											AntennaInfoDedicated-r10	OPTIONAL,		-- Need ON
		crossCarrierSchedulingConfig-r10
									CrossCarrierSchedulingConfig-r10	OPTIONAL,		-- Need ON
		csi-RS-Config-r10						CSI-RS-Config-r10		OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-r10				PDSCH-ConfigDedicated	OPTIONAL		-- Need ON
	}																	OPTIONAL,	-- Cond SCellAdd
	-- UL configuration
	ul-Configuration-r10					SEQUENCE {
		antennaInfoUL-r10						AntennaInfoUL-r10		OPTIONAL,		-- Need ON
		pusch-ConfigDedicatedSCell-r10
								PUSCH-ConfigDedicatedSCell-r10		OPTIONAL,	-- Cond PUSCH-SCell1
		uplinkPowerControlDedicatedSCell-r10
								UplinkPowerControlDedicatedSCell-r10	OPTIONAL,		-- Need ON
		cqi-ReportConfigSCell-r10			CQI-ReportConfigSCell-r10	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-r10
										SoundingRS-UL-ConfigDedicated	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1020
									SoundingRS-UL-ConfigDedicated-v1020	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-r10
							SoundingRS-UL-ConfigDedicatedAperiodic-r10	OPTIONAL	-- Need ON
	}																	OPTIONAL,	-- Cond CommonUL
	...,
	[[	-- DL configuration as well as configuration applicable for DL and UL
		csi-RS-ConfigNZPToReleaseList-r11
									CSI-RS-ConfigNZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModList-r11	
									CSI-RS-ConfigNZPToAddModList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToReleaseList-r11
									CSI-RS-ConfigZPToReleaseList-r11	OPTIONAL,		-- Need ON
		csi-RS-ConfigZPToAddModList-r11
										CSI-RS-ConfigZPToAddModList-r11	OPTIONAL,		-- Need ON
		epdcch-Config-r11					EPDCCH-Config-r11			OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-v1130			PDSCH-ConfigDedicated-v1130	OPTIONAL,		-- Need ON
	-- UL configuration
		cqi-ReportConfig-v1130				CQI-ReportConfig-v1130		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1130
									PUSCH-ConfigDedicated-v1130		OPTIONAL,	-- Cond PUSCH-SCell1
		uplinkPowerControlDedicatedSCell-v1130
									UplinkPowerControlDedicated-v1130	OPTIONAL		-- Need ON
	]],
	[[	antennaInfo-v1250					AntennaInfoDedicated-v1250	OPTIONAL,		-- Need ON
		eimta-MainConfigSCell-r12
										EIMTA-MainConfigServCell-r12	OPTIONAL,		-- Need ON
		cqi-ReportConfigSCell-v1250			CQI-ReportConfig-v1250		OPTIONAL,		-- Need ON 
		uplinkPowerControlDedicatedSCell-v1250
									UplinkPowerControlDedicated-v1250	OPTIONAL,		-- Need ON
		csi-RS-Config-v1250					CSI-RS-Config-v1250			OPTIONAL		-- Need ON
	]],
	[[	pdsch-ConfigDedicated-v1280			PDSCH-ConfigDedicated-v1280	OPTIONAL		-- Need ON
	]],
	[[	pucch-Cell-r13						ENUMERATED {true}		OPTIONAL,	-- Cond PUCCH-SCell1
		pucch-SCell							CHOICE{
			release								NULL,
			setup								SEQUENCE {
				pucch-ConfigDedicated-r13
											PUCCH-ConfigDedicated-r13	OPTIONAL,		-- Need ON
				schedulingRequestConfig-r13			
									SchedulingRequestConfigSCell-r13	OPTIONAL,		-- Need ON
				tpc-PDCCH-ConfigPUCCH-SCell-r13		
											TPC-PDCCH-ConfigSCell-r13	OPTIONAL,		-- Need ON
				pusch-ConfigDedicated-r13		
										PUSCH-ConfigDedicated-r13	OPTIONAL,	-- Cond PUSCH-SCell
				uplinkPowerControlDedicated-r13		
								UplinkPowerControlDedicatedSCell-v1310	OPTIONAL	-- Need ON
			}
		}																OPTIONAL,	-- Need ON
		crossCarrierSchedulingConfig-r13
						CrossCarrierSchedulingConfig-r13	 OPTIONAL,	-- Cond Cross-Carrier-Config
		pdcch-ConfigSCell-r13				PDCCH-ConfigSCell-r13		OPTIONAL,		-- Need ON
		cqi-ReportConfig-v1310				CQI-ReportConfig-v1310		OPTIONAL,		-- Need ON
		pdsch-ConfigDedicated-v1310			PDSCH-ConfigDedicated-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicated-v1310
								SoundingRS-UL-ConfigDedicated-v1310		OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedUpPTsExt-r13
							SoundingRS-UL-ConfigDedicatedUpPTsExt-r13	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodic-v1310
						SoundingRS-UL-ConfigDedicatedAperiodic-v1310	OPTIONAL,		-- Need ON
		soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13
					SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13	OPTIONAL,		-- Need ON
		csi-RS-Config-v1310					CSI-RS-Config-v1310			OPTIONAL,		-- Need ON
		laa-SCellConfiguration-r13			LAA-SCellConfiguration-r13	OPTIONAL,		-- Need ON
		csi-RS-ConfigNZPToAddModListExt-r13	CSI-RS-ConfigNZPToAddModListExt-r13	OPTIONAL,	-- Need ON
		csi-RS-ConfigNZPToReleaseListExt-r13	CSI-RS-ConfigNZPToReleaseListExt-r13	OPTIONAL	-- Need ON
	]],
	[[	cqi-ReportConfig-v1320				CQI-ReportConfig-v1320	OPTIONAL		-- Need ON
	]],
	[[	laa-SCellConfiguration-v1430		LAA-SCellConfiguration-v1430
																		OPTIONAL,	-- Need ON
		typeB-SRS-TPC-PDCCH-Config-r14 		SRS-TPC-PDCCH-Config-r14	OPTIONAL,	-- Need ON

		uplinkPUSCH-LessPowerControlDedicated-v1430 		UplinkPUSCH-LessPowerControlDedicated-v1430 OPTIONAL,		-- Need ON
		soundingRS-UL-PeriodicConfigDedicatedList-r14					SEQUENCE (SIZE (1..2)) OF SoundingRS-UL-ConfigDedicated						 OPTIONAL,		-- Cond PeriodicSRS
		soundingRS-UL-PeriodicConfigDedicatedUpPTsExtList-r14					SEQUENCE (SIZE (1..4)) OF SoundingRS-UL-ConfigDedicatedUpPTsExt-r13						 OPTIONAL,		-- Cond PeriodicSRSExt		
		soundingRS-UL-AperiodicConfigDedicatedList-r14					SEQUENCE (SIZE (1..2)) OF SoundingRS-AperiodicSet-r14						 OPTIONAL,		-- Cond AperiodicSRS
		soundingRS-UL-ConfigDedicatedApUpPTsExtList-r14					SEQUENCE (SIZE (1..4)) OF SoundingRS-AperiodicSetUpPTsExt-r14   			 OPTIONAL,		-- Cond AperiodicSRSExt
		must-Config-r14 						CHOICE{
			release								NULL,
			setup								SEQUENCE {
				k-max-r14						ENUMERATED {l1, l3},
				p-a-must-r14					ENUMERATED {
													dB-6, dB-4dot77, dB-3, dB-1dot77,
													dB0, dB1, dB2, dB3}	OPTIONAL		-- Need ON
			}
		}															OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v1430 			PUSCH-ConfigDedicatedSCell-v1430	OPTIONAL,	-- Need ON
		csi-RS-Config-v1430						CSI-RS-Config-v1430			OPTIONAL,	-- Need ON
		csi-RS-ConfigZP-ApList-r14				CSI-RS-ConfigZP-ApList-r14		OPTIONAL,	-- Need ON
		cqi-ReportConfig-v1430					CQI-ReportConfig-v1430	OPTIONAL,	-- Need ON
		semiOpenLoop-r14						BOOLEAN						OPTIONAL,	-- Need ON
		pdsch-ConfigDedicatedSCell-v1430		PDSCH-ConfigDedicatedSCell-v1430		OPTIONAL,		-- Need ON
		pusch-ConfigDedicated-v15xy				PUSCH-ConfigDedicated-v15xy		OPTIONAL 	-- Need ON
	]]
}

PhysicalConfigDedicatedSCell-v1370 ::=	SEQUENCE {
	pucch-SCell-v1370				CHOICE{
		release							NULL,
		setup							SEQUENCE {
			pucch-ConfigDedicated-v1370		PUCCH-ConfigDedicated-v1370		OPTIONAL	-- Cond PUCCH-Format4or5
		}
	}
}

LAA-SCellConfiguration-r13 ::=			SEQUENCE {
	subframeStartPosition-r13				ENUMERATED {s0, s07},
	laa-SCellSubframeConfig-r13				BIT STRING (SIZE(8))
}

LAA-SCellConfiguration-v1430 ::=		SEQUENCE {
	crossCarrierSchedulingConfig-UL-r14	CHOICE {
		release									NULL,
		setup									SEQUENCE {
			crossCarrierSchedulingConfigLAA-UL-r14		CrossCarrierSchedulingConfigLAA-UL-r14
		}
	}													OPTIONAL,	-- Cond Cross-Carrier-ConfigUL
	lbt-Config-r14								LBT-Config-r14			OPTIONAL,		-- Need ON
	pdcch-ConfigLAA-r14							PDCCH-ConfigLAA-r14 	OPTIONAL,		-- Need ON
	absenceOfAnyOtherTechnology-r14			ENUMERATED {true}		OPTIONAL,		-- Need OR
	soundingRS-UL-ConfigDedicatedAperiodic-v1430
						SoundingRS-UL-ConfigDedicatedAperiodic-v1430	OPTIONAL		-- Need ON
}

LBT-Config-r14 ::=		CHOICE{
	maxEnergyDetectionThreshold-r14				INTEGER(-85..-52),
	energyDetectionThresholdOffset-r14			INTEGER(-13..20)
}

CSI-RS-ConfigNZPToAddModList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF CSI-RS-ConfigNZP-r11

CSI-RS-ConfigNZPToAddModListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-RS-NZP-v1310)) OF CSI-RS-ConfigNZP-r11

CSI-RS-ConfigNZPToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF CSI-RS-ConfigNZPId-r11

CSI-RS-ConfigNZPToReleaseListExt-r13 ::=	SEQUENCE (SIZE (1..maxCSI-RS-NZP-v1310)) OF CSI-RS-ConfigNZPId-v1310

CSI-RS-ConfigZPToAddModList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF CSI-RS-ConfigZP-r11

CSI-RS-ConfigZPToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF CSI-RS-ConfigZPId-r11

SoundingRS-AperiodicSet-r14 ::= SEQUENCE{
	srs-CC-SetIndexList-r14					
								SEQUENCE (SIZE (1..4)) OF SRS-CC-SetIndex-r14
															 OPTIONAL,	-- Cond SRS-Trigger-TypeA
	soundingRS-UL-ConfigDedicatedAperiodic-r14
												SoundingRS-UL-ConfigDedicatedAperiodic-r10
}

SoundingRS-AperiodicSetUpPTsExt-r14 ::= SEQUENCE{
	srs-CC-SetIndexList-r14
								SEQUENCE (SIZE (1..4)) OF SRS-CC-SetIndex-r14 
															OPTIONAL,	-- Cond SRS-Trigger-TypeA
	soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r14
											SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13
}

-- ASN1STOP

< Field description table omitted > 

Next change
[bookmark: _Toc487673567]–	PUSCH-Config
The IE PUSCH-ConfigCommon is used to specify the common PUSCH configuration and the reference signal configuration for PUSCH and PUCCH. The IE PUSCH-ConfigDedicated is used to specify the UE specific PUSCH configuration.
PUSCH-Config information element
-- ASN1START

PUSCH-ConfigCommon ::=				SEQUENCE {
	pusch-ConfigBasic					SEQUENCE {
		n-SB								INTEGER (1..4),
		hoppingMode							ENUMERATED {interSubFrame, intraAndInterSubFrame},
		pusch-HoppingOffset					INTEGER (0..98),
		enable64QAM							BOOLEAN
	},
	ul-ReferenceSignalsPUSCH			UL-ReferenceSignalsPUSCH
}

PUSCH-ConfigCommon-v1270 ::=		SEQUENCE {
	enable64QAM-v1270						ENUMERATED {true}
}

PUSCH-ConfigCommon-v1310 ::=	SEQUENCE {
	pusch-maxNumRepetitionCEmodeA-r13	ENUMERATED { 
											r8, r16, r32 }					OPTIONAL,	-- Need OR
	pusch-maxNumRepetitionCEmodeB-r13	ENUMERATED {
											r192, r256, r384, r512, r768, r1024, 
											r1536, r2048}					OPTIONAL,	-- Need OR
	pusch-HoppingOffset-v1310
									INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated ::=			SEQUENCE {
	betaOffset-ACK-Index				INTEGER (0..15),
	betaOffset-RI-Index					INTEGER (0..15),
	betaOffset-CQI-Index				INTEGER (0..15)
}

PUSCH-ConfigDedicated-v1020 ::=		SEQUENCE {
	betaOffsetMC-r10					SEQUENCE {	
		betaOffset-ACK-Index-MC-r10			INTEGER (0..15),
		betaOffset-RI-Index-MC-r10			INTEGER (0..15),
		betaOffset-CQI-Index-MC-r10			INTEGER (0..15)
	}																		OPTIONAL,	-- Need OR
	groupHoppingDisabled-r10			ENUMERATED {true}					OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r10			ENUMERATED {true}					OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated-v1130 ::=		SEQUENCE {
	pusch-DMRS-r11						CHOICE {
		release								NULL,
		setup								SEQUENCE {
			nPUSCH-Identity-r11					INTEGER (0..509),
			nDMRS-CSH-Identity-r11				INTEGER (0..509)
		}
	}
}

PUSCH-ConfigDedicated-v1250::=		SEQUENCE {
	uciOnPUSCH							CHOICE {
		release								NULL,
		setup									SEQUENCE {
			betaOffset-ACK-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffset-RI-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffset-CQI-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffsetMC-r12						SEQUENCE {	
				betaOffset-ACK-Index-MC-SubframeSet2-r12	INTEGER (0..15),
				betaOffset-RI-Index-MC-SubframeSet2-r12		INTEGER (0..15),
				betaOffset-CQI-Index-MC-SubframeSet2-r12	INTEGER (0..15)
			}																OPTIONAL	-- Need OR
		}
	}
}
PUSCH-ConfigDedicated-r13 ::=			SEQUENCE {
	betaOffset-ACK-Index-r13				INTEGER (0..15),
	betaOffset2-ACK-Index-r13				INTEGER (0..15)					OPTIONAL,	-- Need OR
	betaOffset-RI-Index-r13					INTEGER (0..15),
	betaOffset-CQI-Index-r13				INTEGER (0..15),
	betaOffsetMC-r13						SEQUENCE {	
		betaOffset-ACK-Index-MC-r13				INTEGER (0..15),
		betaOffset2-ACK-Index-MC-r13			INTEGER (0..15)				OPTIONAL,	-- Need OR
		betaOffset-RI-Index-MC-r13				INTEGER (0..15),
		betaOffset-CQI-Index-MC-r13				INTEGER (0..15)
	}																		OPTIONAL,	-- Need OR
	groupHoppingDisabled-r13				ENUMERATED {true}				OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r13				ENUMERATED {true}				OPTIONAL,	-- Need OR
	pusch-DMRS-r11							CHOICE {
		release									NULL,
		setup									SEQUENCE {
			nPUSCH-Identity-r13						INTEGER (0..509),
			nDMRS-CSH-Identity-r13					INTEGER (0..509)
		}
	}																		OPTIONAL,	-- Need ON
	uciOnPUSCH								CHOICE {
		release									NULL,
		setup									SEQUENCE {
			betaOffset-ACK-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffset2-ACK-Index-SubframeSet2-r13			INTEGER (0..15)	OPTIONAL,	-- Need OR
			betaOffset-RI-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffset-CQI-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffsetMC-r12						SEQUENCE {	
				betaOffset-ACK-Index-MC-SubframeSet2-r13	INTEGER (0..15),
				betaOffset2-ACK-Index-MC-SubframeSet2-r13	INTEGER (0..15)	OPTIONAL,	-- Need OR
				betaOffset-RI-Index-MC-SubframeSet2-r13		INTEGER (0..15),
				betaOffset-CQI-Index-MC-SubframeSet2-r13	INTEGER (0..15)
			}																OPTIONAL	-- Need OR
		}
	}																		OPTIONAL,	-- Need ON
	pusch-HoppingConfig-r13					ENUMERATED {on}					OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated-v1430 ::=			SEQUENCE {
	ce-PUSCH-NB-MaxTBS-r14					ENUMERATED {on}					OPTIONAL,	-- Need OR
	ce-PUSCH-MaxBandwidth-r14				ENUMERATED {bw5}				OPTIONAL,	-- Need OP
	tdd-PUSCH-UpPTS-r14						TDD-PUSCH-UpPTS-r14				OPTIONAL,	-- Need ON
	ul-DMRS-IFDMA-r14						BOOLEAN,
	enable256QAM-r14						Enable256QAM-r14				OPTIONAL	-- Need ON
}

PUSCH-ConfigDedicated-v15xy ::=			SEQUENCE {
	ce-PUSCH-SubPRB-Alloc-config-r15				ENUMERATED {on}					OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicatedSCell-r10 ::=		SEQUENCE {
	groupHoppingDisabled-r10				ENUMERATED {true}				OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r10				ENUMERATED {true}				OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicatedSCell-v1430 ::=			SEQUENCE {
	enable256QAM-r14						Enable256QAM-r14				OPTIONAL	-- Need OR
}

TDD-PUSCH-UpPTS-r14 ::=					CHOICE {
	release									NULL,
	setup									SEQUENCE {
		symPUSCH-UpPTS-r14						ENUMERATED {sym1, sym2, sym3, sym4, sym5, sym6}																					OPTIONAL,	-- Need ON
		dmrs-LessUpPTS-Config-r14				ENUMERATED {true}			OPTIONAL	-- Need OR
	}
}

Enable256QAM-r14 ::=					CHOICE {
		release								NULL,
		setup								CHOICE {
			tpc-SubframeSet-Configured-r14		SEQUENCE {
					subframeSet1-DCI-Format0-r14										BOOLEAN,
					subframeSet1-DCI-Format4-r14										BOOLEAN,
					subframeSet2-DCI-Format0-r14										BOOLEAN,
					subframeSet2-DCI-Format4-r14										BOOLEAN
			},
			tpc-SubframeSet-NotConfigured-r14	SEQUENCE {
					dci-Format0-r14		BOOLEAN,
					dci-Format4-r14		BOOLEAN
			}
		}
}

PUSCH-EnhancementsConfig-r14 ::=		CHOICE {
	release							NULL,
	setup							SEQUENCE {
		pusch-HoppingOffsetPUSCH-Enh-r14			INTEGER (1..100)		OPTIONAL,	-- Need ON
		interval-ULHoppingPUSCH-Enh-r14			CHOICE {
			interval-FDD-PUSCH-Enh-r14				ENUMERATED {int1, int2, int4, int8},
			interval-TDD-PUSCH-Enh-r14				ENUMERATED {int1, int5, int10, int20}
		}																	OPTIONAL	-- Need ON
	}
}

UL-ReferenceSignalsPUSCH ::=		SEQUENCE {
	groupHoppingEnabled					BOOLEAN,
	groupAssignmentPUSCH				INTEGER (0..29),
	sequenceHoppingEnabled				BOOLEAN,
	cyclicShift							INTEGER (0..7)
}

-- ASN1STOP

	PUSCH-Config field descriptions

	betaOffset-ACK-Index, betaOffset2-ACK-Index, betaOffset-ACK-Index-MC, betaOffset2-ACK-Index-MC



Parameter: ,, [image: ]and , for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-1]. betaOffset-ACK-Index and betaOffset2-ACK-Index are used for single-codeword and betaOffset-ACK-Index-MC and betaOffset2-ACK-Index-MC are used for multiple-codeword. If betaOffset2-ACK-Index is configured; betaOffset-ACK-Index is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index is used. If betaOffset-ACK2-Index-MC is configured; betaOffset-ACK-Index-MC is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-MC is used. One value applies for all serving cells with an uplink and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-ACK-Index-SubframeSet2, betaOffset2-ACK-Index-SubframeSet2, betaOffset-ACK-Index-MC-SubframeSet2, betaOffset2-ACK-Index-MC-SubframeSet2


Parameter: [image: ],,[image: ]and respectively, see TS 36.213 [23, Table 8.6.3-1]. betaOffset-ACK-Index-SubframeSet2 and betaOffset2-ACK-Index-SubframeSet2 are used for single-codeword, betaOffset-ACK-Index-MC-SubframeSet2, betaOffset2-ACK-Index-MC-SubframeSet2 are used for multiple-codeword. If betaOffset2-ACK-Index-SubframeSet2 is configured; betaOffset-ACK-Index-SubframeSet2 is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-SubframeSet2 is used. If betaOffset2-ACK-Index-MC-SubframeSet2 is configured; betaOffset-ACK-Index-MC-SubframeSet2 is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-MC-SubframeSet2 is used. One value applies for subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	betaOffset-CQI-Index, betaOffset-CQI-Index-MC

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-3]. One value applies for all serving cells with an uplink and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-CQI-Index-SubframeSet2, betaOffset-CQI-Index-MC-SubframeSet2

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-3]. One value applies for subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	betaOffset-RI-Index, betaOffset-RI-Index-MC

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-2]. One value applies for all serving cells with an uplink and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-RI-Index-SubframeSet2, betaOffset-RI-Index-MC-SubframeSet2

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-2]. One value applies for subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	ce-PUSCH-MaxBandwidth
Maximum PUSCH channel bandwidth in CE mode A, see TS 36.212 [22] and TS 36.213 [23]. Value bw5 corresponds to 5 MHz. If this field is not configured, the maximum PUSCH channel bandwidth in CE mode A set to 1.4 MHz. The maximum PUSCH channel bandwidth in CE mode B is 1.4 MHz regardless of the setting of this parameter. Parameter: transmission bandwidth configuration, see TS 36.101 [42, table 5.6-1].

	ce-PUSCH-NB-MaxTBS
Activation of 2984 bits maximum PUSCH TBS in 1.4 MHz in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PUSCH-SubPRB-Alloc-config
Activation of PUSCH sub-PRB allocation in CE Mode A or B, see TS 36.211 [21], TS 36.212 [22]  and TS 36.213 [23].

	cyclicShift
Parameters: cyclicShift, see TS 36.211 [21, Table 5.5.2.1.1-2].

	dmrs-LessUpPTS-Config
Indicates the UE not to transmit DMRS for PUSCH in UpPTS, see TS36.211 [21, 5.5.2.1.2].

	dmrs-WithOCC-Activated
Parameter: Activate-DMRS-with OCC, see TS 36.211 [21, 5.5.2.1].

	enable256QAM
See TS 36.213 [23, 8.6.1]. If enable256QAM is included and if uplink power control subframe sets are configured by tpc-SubframeSet, the field indicates (if set to TRUE) per uplink power control subframe set and DCI format 0 and 4 that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed. If enable256QAM is included and if uplink power control subframe sets are not configured by tpc-SubframeSet, the field indicates (if set to TRUE) per uplink power control subframe set and DCI format 0 and 4 that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed.

	enable64QAM
See TS 36.213 [23, 8.6.1]. If enable64QAM (without suffix) is set to TRUE, it indicates that 64QAM is allowed for UE categories 5 and 8 indicated in ue-Category and UL categories indicated in ue-CategoryUL which support UL 64QAM and can fallback to category 5 or 8, see TS 36.306 [5, Table 4.1A-2 and Table 4.1A-6], while FALSE indicates that 64QAM is not allowed. If enable64QAM-v1270 is set to TRUE, it indicates that 64QAM is allowed for UL categories indicated in ue-CategoryUL which support UL 64QAM but cannot fallback category 5 or 8, see TS 36.306 [5, Table 4.1A-2 and Table 4.1A-6]. E-UTRAN configures enable64QAM-v1270 only when enable64QAM (without suffix) is set to TRUE.

	interval-ULHoppingPUSCH-Enh
Number of consecutive absolute subframes over which PUSCH stays at the same PRBs before hopping to other PRBs. For interval-FDD-PUSCH-Enh, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD-PUSCH-Enh, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on. See TS 36.211 [21, 5.3.4].

	groupAssignmentPUSCH
Parameter: SS See TS 36.211 [21, 5.5.1.3].

	groupHoppingDisabled
Parameter: Disable-sequence-group-hopping, see TS 36.211 [21, 5.5.1.3].

	groupHoppingEnabled
Parameter: Group-hopping-enabled, see TS 36.211 [21, 5.5.1.3].

	hoppingMode
Parameter: Hopping-mode, see TS 36.211 [21, 5.3.4].

	nDMRS-CSH-Identity 

Parameter: , see TS 36.211 [21, 5.5.2.1.1].

	nPUSCH-Identity

Parameter: , see TS 36.211 [21, 5.5.1.5].

	n-SB
Parameter: Nsb see TS 36.211 [21, 5.3.4].

	pusch-HoppingConfig
For BL UEs and UEs in CE, frequency hopping activation/deactivation for unicast PUSCH, see TS 36.211 [21]

	pusch-hoppingOffset


Except for BL UEs and UEs in CE, parameter: , see TS 36.211 [21, 5.3.4]. For BL UEs and UEs in CE, the pusch-hoppingOffset-v1310 indicates the parameter, see TS 36.211 [21, 5.3.4]. . In case pusch-hoppingOffset-v1310 is signalled, the BL UEs and UEs in CE shall ignore pusch-hoppingOffset (i.e. without suffix).

	pusch-HoppingOffsetPUSCH-Enh
Indicates the freqeuncy domain hopping offset between PRBs for PUSCH in frequency hopping, see TS 36.211 [21, 5.3.4]. Value 1 corresponds to 1 PRB, value 2 corresponds to 2 PRBs, and so on.

	pusch-maxNumRepetitionCEmodeA
Maximum value to indicate the set of PUSCH repetition numbers for CE mode A, see TS 36.211 [21] and TS 36.213 [23]. E-UTRAN does not configure value r8. If the field is not configured, the UE shall apply the default value as defined in TS 36.213 [23, 8.0].

	pusch-maxNumRepetitionCEmodeB 
Maximum value to indicate the set of PUSCH repetition numbers for CE mode B, see TS 36.211 [21] and TS 36.213 [23].

	sequenceHoppingEnabled
Parameter: Sequence-hopping-enabled, see TS 36.211 [21, 5.5.1.4].

	symPUSCH-UpPTS
Indicates the number of data symbols that configured for PUSCH transmission in UpPTS. Values sym2, sym3, sym4, sym5 and sym6 can be used for normal cyclic prefix and values sym1, sym2, sym3, sym4 and sym5 can be used for extended cyclic prefix, see TS 36.213 [23, 8.6.2] and TS 36.211 [21, 5.3.4].

	ul-DMRS-IFDMA
Value TRUE indicates that the UE is configured with enhanced UL DMRS.

	ul-ReferenceSignalsPUSCH
Used to specify parameters needed for the transmission on PUSCH (or PUCCH).




Next change
6.3.6	Other information elements
<text omitted>
[bookmark: _Toc470095741]–	UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.
NOTE 0:	For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-EUTRA-Capability information element
-- ASN1START

[bookmark: OLE_LINK112][bookmark: OLE_LINK113]UE-EUTRA-Capability ::=			SEQUENCE {
	accessStratumRelease				AccessStratumRelease,
	ue-Category							INTEGER (1..5),
	pdcp-Parameters						PDCP-Parameters,
	phyLayerParameters					PhyLayerParameters,
	rf-Parameters						RF-Parameters,
	measParameters						MeasParameters,
	featureGroupIndicators				BIT STRING (SIZE (32))				OPTIONAL,
	interRAT-Parameters				SEQUENCE {
		utraFDD								IRAT-ParametersUTRA-FDD				OPTIONAL,
		utraTDD128							IRAT-ParametersUTRA-TDD128				OPTIONAL,
		utraTDD384							IRAT-ParametersUTRA-TDD384				OPTIONAL,
		utraTDD768							IRAT-ParametersUTRA-TDD768				OPTIONAL,
		geran								IRAT-ParametersGERAN					OPTIONAL,
		cdma2000-HRPD						IRAT-ParametersCDMA2000-HRPD			OPTIONAL,
		cdma2000-1xRTT						IRAT-ParametersCDMA2000-1XRTT			OPTIONAL
	},
	nonCriticalExtension				UE-EUTRA-Capability-v920-IEs		OPTIONAL
}

<text omitted>


UE-EUTRA-Capability-v1430-IEs ::= SEQUENCE {
	phyLayerParameters-v1430			PhyLayerParameters-v1430,
	ue-CategoryDL-v1430					ENUMERATED {m2}							OPTIONAL,
	ue-CategoryUL-v1430					ENUMERATED {n16, n17, n18, n19, n20, m2}	OPTIONAL,
	ue-CategoryUL-v1430b				ENUMERATED {n21}		 		 		OPTIONAL,
	mac-Parameters-v1430				MAC-Parameters-v1430					OPTIONAL,
	measParameters-v1430				MeasParameters-v1430					OPTIONAL,
	pdcp-Parameters-v1430				PDCP-Parameters-v1430					OPTIONAL,
	rlc-Parameters-v1430				RLC-Parameters-v1430,
	rf-Parameters-v1430					RF-Parameters-v1430						OPTIONAL,
	laa-Parameters-v1430				LAA-Parameters-v1430					OPTIONAL,
	lwa-Parameters-v1430				LWA-Parameters-v1430					OPTIONAL,
	lwip-Parameters-v1430				LWIP-Parameters-v1430					OPTIONAL,
	otherParameters-v1430				Other-Parameters-v1430,
	mmtel-Parameters-r14				MMTEL-Parameters-r14					OPTIONAL,
	mobilityParameters-r14				MobilityParameters-r14					OPTIONAL,
	ce-Parameters-v1430					CE-Parameters-v1430,
	fdd-Add-UE-EUTRA-Capabilities-v1430	UE-EUTRA-CapabilityAddXDD-Mode-v1430	OPTIONAL,
	tdd-Add-UE-EUTRA-Capabilities-v1430	UE-EUTRA-CapabilityAddXDD-Mode-v1430	OPTIONAL,
	mbms-Parameters-v1430				MBMS-Parameters-v1430					OPTIONAL,
	sl-Parameters-v1430					SL-Parameters-v1430						OPTIONAL,
	ue-BasedNetwPerfMeasParameters-v1430	UE-BasedNetwPerfMeasParameters-v1430		OPTIONAL, 
	highSpeedEnhParameters-r14			HighSpeedEnhParameters-r14				OPTIONAL,
	nonCriticalExtension				UE-EUTRA-Capability-v1440-IEs			OPTIONAL
}

UE-EUTRA-Capability-v1440-IEs ::= SEQUENCE {
	lwa-Parameters-v1440				LWA-Parameters-v1440,
	mac-Parameters-v1440				MAC-Parameters-v1440,
	nonCriticalExtension				UE-EUTRA-Capability-v1450-IEs			OPTIONAL
}

UE-EUTRA-Capability-v1450-IEs ::= SEQUENCE {
	phyLayerParameters-v1450			PhyLayerParameters-v1450		OPTIONAL,
	rf-Parameters-v1450					RF-Parameters-v1450			OPTIONAL,
	otherParameters-v1450				OtherParameters-v1450,
	ue-CategoryDL-v1450					INTEGER (20)					OPTIONAL,
	nonCriticalExtension					UE-EUTRA-Capability-v1460-IEs	OPTIONAL
}

UE-EUTRA-Capability-v1460-IEs ::= SEQUENCE {
	ue-CategoryDL-v1460				INTEGER (21)							OPTIONAL,
	otherParameters-v1460				Other-Parameters-v1460,
	nonCriticalExtension				UE-EUTRA-Capability-v1510-IEs		OPTIONAL
}

UE-EUTRA-Capability-v1510-IEs ::= SEQUENCE {
	irat-ParametersNR-r15				IRAT-ParametersNR-r15			OPTIONAL,
	basebandParameters-r15				BasebandParameters-r15			OPTIONAL,
	pdcp-ParametersNR-r15					PDCP-ParametersNR-r15		OPTIONAL,
	fdd-Add-UE-EUTRA-Capabilities-v1510	UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	tdd-Add-UE-EUTRA-Capabilities-v1510	UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	nonCriticalExtension				UE-EUTRA-Capability-v15xy-IEsSEQUENCE {}						OPTIONAL
}

UE-EUTRA-Capability-v15xy-IEs ::= SEQUENCE {
	phyLayerParameters-v15xy			PhyLayerParameters-v15xy,
	nonCriticalExtension				SEQUENCE {}								OPTIONAL
}


<text omitted>

PhyLayerParameters-v1450 ::=			SEQUENCE {
	ce-SRS-EnhancementWithoutComb4-r14		ENUMERATED {supported}			OPTIONAL,
	crs-LessDwPTS-r14						ENUMERATED {supported}			OPTIONAL}

PhyLayerParameters-v15xy ::=			SEQUENCE {
	ce-PUSCH-SubPRB-Allocation-r15				ENUMERATED {supported}			OPTIONAL
}

MIMO-UE-Parameters-r13 ::=				SEQUENCE {
	parametersTM9-r13						MIMO-UE-ParametersPerTM-r13		OPTIONAL,
	parametersTM10-r13						MIMO-UE-ParametersPerTM-r13		OPTIONAL,
	srs-EnhancementsTDD-r13					ENUMERATED {supported}			OPTIONAL,
	srs-Enhancements-r13					ENUMERATED {supported}			OPTIONAL,
	interferenceMeasRestriction-r13			ENUMERATED {supported}			OPTIONAL
}


<text omitted>


	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	[bookmark: _Hlk509241096]ce-PUSCH-SubPRB-Allocation
Indicates whether the UE supports sub-PRB resource allocation for PUSCH in CE Mode A or B, as specified in TS 36.211 [21], TS 36.212 [22]  and TS 36.213 [23].
	-



End of changes

Summary
Based on the replies companies have provided in this email discussion, RAN2 should wait for RAN1 to progress in their discussion for sub-PRB allocation. Possible support for Msg3 sub-PRB would have some additional impact on RAN2 specifications on top of the provided text proposals. Of the companies who replied in this email discussion, 2 companies would prefer sub-PRB enabled in Msg3, 2 companies in Msg5 and 1 company prefers either Msg5 or after connection has been established.
[bookmark: _Toc510652400][bookmark: _Toc510652520][bookmark: _Toc510652939][bookmark: _Toc510653518][bookmark: _Toc510653580][bookmark: _Toc510722302]Capture the text proposals in Section 3 and 4 in the running CRs.

The benefits of sub-PRB allocation for Msg3 or Msg5 are not clear in RAN2. One company brings up the possibility to use PSD boosting thus possibly reducing the number of repetitions. Any additional gains were not brought up in this email discussion. 

[bookmark: _Toc510652398][bookmark: _Toc510652518][bookmark: _Toc510652935][bookmark: _Toc510652937][bookmark: _Toc510653516][bookmark: _Toc510653578][bookmark: _Toc510722300]The benefits of enabling sub-PRB allocation for Msg3 or Msg5 are not clear, especially, if the gains would be significant enough. 

From RAN2 perspective, possible solutions enabling sub-PRB allocation for Msg3 would either require indication in Msg1, in practice PRACH partitioning, or sending explicit or implicit dual grants indicating possibility for normal and sub-PRB allocations, requiring additional blind decoding attempts for eNB and possible RAR format changes. RAN2 has had extensive discussion on such solutions before in context of EDT discussions, where the drawbacks of such solutions have been often considered to outweigh the benefits. An additional solution could be to couple sub-PRB with EDT feature. All of these are at least contentious from RAN2 perspective and seem not to be desirable solutions since they have significant specification impact, lead to performance degradation, lead to difficulties in configuration etc.

[bookmark: _Toc510652401][bookmark: _Toc510652521][bookmark: _Toc510652940][bookmark: _Toc510653519][bookmark: _Toc510653581][bookmark: _Toc510722303]Considering that sub-PRB allocation for Msg3 would require further PRACH partitioning, multiple grants or coupling sub-PRB allocation with EDT, it is not preferable from RAN2 standpoint unless significant gains are achieved.

For enabling sub-PRB allocation for Msg5, three companies think eNB can retrieve UE capability after receiving Msg3. One company additionally brings up indication in Msg3 requiring critical extension or use of a reserved LCID field. 

[bookmark: _Toc510652399][bookmark: _Toc510652519][bookmark: _Toc510652936][bookmark: _Toc510652938][bookmark: _Toc510653517][bookmark: _Toc510653579][bookmark: _Toc510722301]Sub-PRB allocation for Msg5 would require either eNB retrieving UE capabilities before Msg4 transmission or indication in Msg3, e.g. using reserved LCID value or critical extension. 
[bookmark: _Toc510652402][bookmark: _Toc510652522][bookmark: _Toc510652941][bookmark: _Toc510653520][bookmark: _Toc510653582][bookmark: _Toc510722304]Using sub-PRB allocation earliest for Msg5 is the more preferable option in RAN2 as the specification and system impact would be potentially low, depending on the details (FFS).
[bookmark: _Toc510652403][bookmark: _Toc510652523][bookmark: _Toc510652942][bookmark: _Toc510653521][bookmark: _Toc510653583][bookmark: _Toc510722305]Discuss whether to send LS to RAN1 capturing RAN2 agreements and indicating RAN2 preference with consequences of the solutions. 

Conclusion
We made the following observations in the summary:
Observation 1	The benefits of enabling sub-PRB allocation for Msg3 or Msg5 are not clear, especially, if the gains would be significant enough.
Observation 2	Sub-PRB allocation for Msg5 would require either eNB retrieving UE capabilities before Msg4 transmission or indication in Msg3, e.g. using reserved LCID value or critical extension.

And the following proposals:
Proposal 1	Capture the text proposals in Section 3 and 4 in the running CRs.
Proposal 2	Considering that sub-PRB allocation for Msg3 would require further PRACH partitioning, multiple grants or coupling sub-PRB allocation with EDT, it is not preferable from RAN2 standpoint unless significant gains are achieved.
Proposal 3	Using sub-PRB allocation earliest for Msg5 is the more preferable option in RAN2 as the specification and system impact would be potentially low, depending on the details (FFS).
Proposal 4	Discuss whether to send LS to RAN1 capturing RAN2 agreements and indicating RAN2 preference with consequences of the solutions.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref509220437][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-171427, “Revised WID on Even further enhanced MTC for LTE”, Ericsson, Qualcomm
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