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1	Introduction
The topic of 1Tx support for UEs in EN-DC has been discussed in RAN2 for three meetings already. Based on discussion of R2-1707822, RAN2#99 originally proposed to send an LS to RAN4 on the capability signalling details, but RAN2 was eventually not able to conclude on sending the LS that was proposed in R2-1709843. RAN#77 also discussed the topic, and endorsed basic principles for RAN4 (RP-172064) and RAN2 (RP-172085), as indicated in the LS RP-172100. The way forward for RAN2 indicates the following:
	Define in RAN4 specs for which band combinations and channel allocations (to the extent specified by RAN4) within that band combination the UE is allowed to indicate that it does not support 2 simultaneous UL tx (this is not implying the granularity of the signalling)
Signalling to be defined to support the 'red text' from RAN4 part of the single tx discussion (i.e. as in RP-172064):
· UE capability indicates that the UE does not allow 2 simultaneous UL transmission for the RAN4 specified channel allocations in a given band combination. If the network chooses to operate the UE in a way that is not consistent with this capability indication then the UE behavior is not specified and the UE might not meet the performance criteria.



Here the “red text” refers to both the cases where 2Tx support is mandatory, and to those where 1Tx support is allowed. In RAN2#99bis, the capabilities discussion went to email, but some agreements were made on the basic principles:
Agreements:	
1	For timing information provided to the UE, RAN2 will follow the RAN1 agreements (RAN2 understanding is that some timing information based on TDD UL/DL configuration may be provided in LTE, and no RRC signaling to be added in NR)
2	RAN2 will define capability signalling per problematic case (as defined in RAN4) to indicate whether the UE support 2 simultaneous UL transmissions for the problematic case. FFS how this is structured in RAN2 (e.g. per UE bitmap or per BC bits, etc)
	(If RAN4 conclude that there are no problematic cases then these capabilities will not be introduced)
=>	Leave RAN3 to work on the coordination of TDM pattern between SN and MN.
=>	Discussion will occur in one WG next meeting (RAN2 and RAN3 chairs will coordinate where this discussion occurs )
[99bis#xx][NR] Capability of signalling for 1 tx  (Nokia)
	Discuss options for capability signalling for 1 tx. Can consider the agreements made in RAN4 during this week. Aim to produce stage 3 text for the option(s) for which there is support so conclusion can be made at the next meeting.
	Intended outcome: Report and text proposal
	Deadline:  Thursday 2017-11-09 

In addition, according to the minutes of RAN4#84bis, the following two documents were approved:
· R4-1711618; WF on single Tx switched UL; Source: Apple GmbH
· R4-1711610;	LS on on single Tx switched UL; Source: Apple GmbH
Further, the document R2-1711003 discussed other aspects of SUO that have not yet been addressed. In this document, we discuss the remaining details for RAN2 to complete the specification of SUO to meet the timeline of December 2017.
2	Remaining details for SUO
2.1	Stage-2 aspects
Stage-2 description: The support of single uplink operation (SUO) would require some text in Stage-2 specification. Given that the behaviour relates to EN-DC, it seems most reasonable to capture this in the TS37.340 – see Annex A for example text proposal on this.
Proposal 1: Capture Stage-2 text for SUO in TS37.340 as shown in Annex A.
Control of TDM pattern: Another issue, as indicated in R2-1711003, is that who decides on the SUO pattern: MN, SN or both? This is relevant since the coordination signalling would have to be done via either RRC inter-node messages over X2, or via X2 IEs.
Observation 1: The control of SUO may impact both RAN2 and RAN3.
In fact, RAN3 has already been discussing signalling of TDM pattern for the purpose of harmonic inter-modulation issue avoidance (which is similar to SUO but a separate issue) – see discussion in e.g. R3-173695 and R3-173860.
Since the pattern is signalled from MN, MN needs to be at least involved in the decision, and could make the initial choice for the pattern. But the pattern affects NR scheduling more than LTE (because gNB has to adapt its scheduling to the pattern without signalling anything to the UE, as per RAN2#99bis decision), so it seems that both nodes could have a say in defining the pattern. Therefore, we would propose that the signalling of the pattern is embedded in X2 signalling, and that the pattern can be decided or changed by either MN or SN (and the other node can accept or reject).
Proposal 2: MN can decide on the TDM pattern for SUO when setting up EN-DC.
Proposal 3: Both nodes (i.e. MN and SN) can request change in TDM pattern for SUO for EN-DC. The recipient can accept or reject the request.
Proposal 4: Send LS to RAN3 to ask them to implement the corresponding X2 signalling.
Handling erroneous cases when 2UL transmission could happen:  Despite the specification effort to ensure network obeys UE capabilities, there could still be unforeseen cases where UE is requested to send UL on two carriers at the same time. For example, upon HO with SCG, UE will do random access toward both PCell and PSCell, but such cases  can still be handled by UE implementation in a reasonable manner. Generally, it seems reasonable to leave up to UE implementation how to handle erroneous cases. UE should be able to handle the cases without creating e.g. RLF or S-RLF.
Proposal 5: At HO where UE does RA towards MCG and SCG, it is up to UE implementation how to ensure RA is completed successfully even if SUO is used. 
Proposal 6: Up to UE implementation how to resolve the case when UE receives UL grant for MCG and SCG but would require use of SUO. However, UE shall not trigger RLF in such a case.
Similarly, the use of e.g. split SRB, UL split, SCG SRB etc. could be left up to network implementation to use efficiently. In some cases, there should be no problems, but for the cases when problems could occur, network is aware of the UE capabilities and can resolve the cases (e.g. by not configuring UL split when SUO is needed).
Proposal 7: Leave up to network implementation how to handle UE configuration when SUO is needed.
2.2	User plane aspects
Most of the SUO impacts seem to be for MAC, since the UL operation is quite close to the physical layer.
General MAC impacts: The clearest possible impact to MAC comes from the TDM pattern defined for LTE, since it will impact HARQ operation. However, should similar functionality as done for e.g. eIMTA and SRS switching is used, there will be little impact to MAC as L1 specifications handle most of the details. Further, it doesn’t seem reasonable to optimize e.g. DRX operation, LCP, SR, BSR or PHR triggering for SUO, as the system is not broken even without any enhancements to those.
Proposal 8: RAN2 does not optimize DRX, LCP, SR, BSR or PHR procedures for SUO. 
Random access is the one procedure where it might be impossible not to have some impacts: By nature, RA can be triggered autonomously at UE side, without any knowledge of any TDM pattern. However, as discussed in section 2.1, while the handling of such cases could be left up to UE implementation, at least a NOTE should be added to LTE/NR MAC to take such operation into account to ensure implementations consider that as normal UE behaviour. 
Proposal 9: Capture a NOTE in LTE/NR MAC specifications that it is left up to UE implementation how to ensure RA is executed correctly even with SUO.
2.3	Control plane 
The control plane aspects concern RRC signalling and RRC procedures, and for sure some procedures are affected. However, assuming that UP is not optimized specifically for SUO, neither should CP except for cases where it is needed to ensure proper UE implementation. 
LTE reference pattern: Based on the decisions in RAN2#99bis, it was agreed that it would be possible to signal some UL/DL timing pattern for LTE part. However, the exact details were not agreed. Therefore, the following questions should be answered:
· Is the pattern common to all LTE serving cells, or should it be serving-cell specific?
· Can we reuse the existing HARQ reference pattern for SUO?
· How can the pattern be changed: Specifically, is a HO needed to change the pattern?
Fortunately, these seem to be reasonable simple to resolve: There already exists a HARQ reference pattern for SCells (created for the purpose of SRS switching), and a similar field could be indicated also for SUO. However, RAN1 should indicate the format for the pattern to finalize the signalling details.
It also seems reasonable to assume that HO is not needed for changing the pattern.
Proposal 10: HARQ reference pattern for SUO is signalled per serving cell as a new Rel-15 field. 
Proposal 11: The HARQ reference patterns can be changed via RRCConnectionReconfiguration (with or without mobilityControlInfo).
UE capability signalling: The topic of UE capability signaling is discussed in the context of email discussion 99bis#15, and the outcome can be seen in R2-1713168. However, we would like to point out a few things about the bitmap proposal that seemed not clearly understood within the context of the email discussion:
· Usage of “difficult” or “easy” in specifications: RAN4 is not expected to specify a terminology stating that a band combination is “difficult” or “easy”: Instead, RAN4 will specify the combinations for which SUO is allowed, and as usual with RAN4, these are likely to be recorded in a table. See e.g. R4-1712463 for a proposal how to do that.
· Usage of formula for “difficult” channel combinations: RAN4 has not yet agreed that the “difficult” channel combinations are using the formula indicated in R4-1711618. While it is likely that RAN4 will do so during RAN4#85, this is not yet known. The only thing that has been agreed is that RAN4 will classify the EN-DC band combinations based on their IM2/IM3 properties.
· Finalization of EN-DC band combinations for SUO: It is not required (or even expected!) that all of the SUO band combinations are completed or characterized by December 2017, and this should not affect RAN2 work no matter which signaling solution is chosen (for bitmap, only those values which are defined in RAN4 are used).
· RAN2/4 specification dependency for SUO: Several companies argued that the bitmap creates a dependency between RAN2 and RAN4 specifications. This is a correct observation, but such a dependency has already been agreed by RAN4 when it was agreed that it is RAN4 who will specify which band combinations are classified as “difficult” and which are not. No matter which signaling solution is decided, this dependency must be taken into account. If anything, the per-BC capability bit solution is in fact less clear in this aspect, since it is by far more difficult to figure for which band combinations the UE is allowed to set the bit to true without reading the RAN4 specifications. With the bitmap, it is immediately clear that the RAN2 specification does not determine which band combinations are “difficult”, and RAN4 specifications have to be consulted, whereas the per-BC bit makes it seem like any band combination could be “difficult” unless one read the field description.
· Bitmap extendibility and ASN.1 readability: These were used as arguments to indicate that the bitmap would be more difficult. However, as we pointed out in the discussion, this is not quite the case. The comments that the CRs for extending e.g. NS values turned out to be messy are not quite correct: The reason why those CRs turned out to be difficult are 1) the extensions were never planned to be needed and 2)  the extensions were done as late corrections, requiring use of usual late extension mechanisms that always end up being messy (regardless of whether they are done for per-BC capabilities or any other IEs).
· Baseline operation for SUO: Last (but not least), the term “SUO” has been claimed to be misleading since it might lead someone to consider single uplink is the baseline assumption. This is not the intention, and as everyone agreed in the email discussion, 2Tx operation is the baseline, as is already captured (very clearly) in TS37.340.
Observation 2: Arguments stating that using a bitmap for SUO capability signalling would bring great difficulties seem rather inflated.
Determining how to use SUO: Should SUO be needed already the beginning of EN-DC, there seems to a chicken-and-egg problem: How to ensure the SUO configuration can be exchanged when MN and SN are not synchronized? 
The mechanism defined for allowing the SFN difference to be discovered is the SSTD measurement, as agreed in RAN2#99bis based on discussion of R2-1711120:
Agreements:
1:	SSTD measurements for EN-DC are supported with the following principles (as in LTE):
a.	MeNB can configure SFN/subframe offset reporting for PSCell only when EN-DC is configured.
b.	UE only needs to read MIB to measure/report SFN/subframe offset.
c.	MeNB forwards the SFN/subframe offset from MeNB to SgNB using “SCG-ConfigInfo” (FFS on IE name).
d.	One shot reporting (i.e. eNB configures measurement and UE sends single report to eNB, not periodical).
2	The definition of LTE SSTD is reused for NR (to be confirmed by RAN4).
3	Attempt to introduce in LTE RRC by reusing the reporting for LTE DC.

FFS: Whether to extend SSTD measurement reporting for cells that are not yet configured.

This present an issue: To use EN-DC, SUO needs to be configured. To configure SUO, the MN and SN need to coordinate the TDM pattern. But to coordinate the TDM pattern, SSTD measurement is needed, which requires configuring SUO. Thus, either the network has to configure SUO blindly, abstain from scheduling in either MN or SN, or suffer the consequences (i.e. undefined UE behaviour) when ignoring the SUO requirements.
Observation 3: If SSTD measurement are not supported prior to EN-DC configuration, network is not always able to configure SUO.
Of course the SSTD measurement is not always necessary to do dynamically: A single UE would already give the SFN/subframe offset that can then be used by all EN-DC UEs. But that measurement may still drift over time, and the “initialization problem” persists: SUO cannot be used without SSTD, and SSTD cannot be used without EN-DC, therefore SUO cannot be used with EN-DC, but to use EN-DC, SUO needs to be used. This contradiction needs to be resolved in some way, and the simplest way would be to just extend the SSTD measurement reporting also for cells that have not yet been configured for EN-DC (at least for case when no EN-DC is yet configured).
Proposal 12: Extend SSTD measurement reporting for NR cells that are not yet configured.
2.4	Summary and concluding the RAN2 work on SUO 
To summarize the previous sub-clauses:
· From RAN2 viewpoint, SUO needs to be captured in (at least) TS36.331, TS36.321, TS37.340 and TS38.321.
· Do not optimize EN-DC for SUO except where necessary for the system to work
· SSTD measurements should be allowed before EN-DC configuration
Based on these, we have tried to capture the relevant TPs in Annex A (Stage-2), Annex B (LTE RRC), Annex C (LTE MAC) and Annex D (NR MAC). We would propose to discuss and agree to these TPs and then inform other groups of the RAN2 decisions.
Proposal 13: Send LS to RAN, RAN1, RAN3 and RAN4 informing them of RAN2 decisions on SUO.
3	Conclusions
We have discussed the open issues for Single Uplink Operation (SUO) and observed and proposed the following:
Proposal 1: Capture Stage-2 text for SUO in TS37.340 as shown in Annex A.
Observation 1: The control of SUO may impact both RAN2 and RAN3.
Proposal 2: MN can decide on the TDM pattern for SUO when setting up EN-DC.
Proposal 3: Both nodes (i.e. MN and SN) can request change in TDM pattern for SUO for EN-DC. The recipient can accept or reject the request.
Proposal 4: Send LS to RAN3 to ask them to implement the corresponding X2 signalling.
Proposal 5: At HO where UE does RA towards MCG and SCG, it is up to UE implementation how to ensure RA is completed successfully even if SUO is used. 
Proposal 6: Up to UE implementation how to resolve the case when UE receives UL grant for MCG and SCG but would require use of SUO. However, UE shall not trigger RLF in such a case.
Proposal 7: Leave up to network implementation how to handle UE configuration when SUO is needed.
Proposal 8: RAN2 does not optimize DRX, LCP, SR, BSR or PHR procedures for SUO. 
Proposal 9: Capture a NOTE in LTE/NR MAC specifications that it is left up to UE implementation how to ensure RA is executed correctly even with SUO.
Proposal 10: HARQ reference pattern for SUO is signalled per serving cell as a new Rel-15 field. 
Proposal 11: The HARQ reference patterns can be changed via RRCConnectionReconfiguration (with or without mobilityControlInfo).
Observation 2: Arguments stating that using a bitmap for SUO capability signalling would bring great difficulties seem rather inflated.
Observation 3: If SSTD measurement are not supported prior to EN-DC configuration, network is not always able to configure SUO.
Proposal 12: Extend SSTD measurement reporting for NR cells that are not yet configured.
Proposal 13: Send LS to RAN, RAN1, RAN3 and RAN4 informing them of RAN2 decisions on SUO.
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Annex A: MR-DC Stage-2 TP for Single Uplink Operation
The following TP is proposed to TS37.340.

[bookmark: _Toc491859075]5	Layer 1 related aspects
Editor’s note: Only potential DC specific aspects are covered here. Other Stage 2 L1 related aspects are described in TS 36.300 and TS 38.300.
[bookmark: _Toc486030369]5.X	Support for Single Uplink Operation in EN-DC
For EN-DC band combinations with severe inter-modulation (IMD) issues for uplink, UE may indicate request to utilize only Single Uplink Operation (SUO), wherein UE would only transmit with a single uplink at a time. The uplink activity pattern for the SUO is decided by MN but SN may request to change it.


Annex B: LTE RRC changes for Single Uplink Operation
The following TP is proposed to TS36.331.

[bookmark: _Toc494150088]–	RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.
RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=	SEQUENCE {
	rach-ConfigCommon					RACH-ConfigCommon,
	bcch-Config 						BCCH-Config,
	pcch-Config 						PCCH-Config,
	prach-Config						PRACH-ConfigSIB,
	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	pusch-ConfigCommon					PUSCH-ConfigCommon,
	pucch-ConfigCommon					PUCCH-ConfigCommon,
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon,
	uplinkPowerControlCommon			UplinkPowerControlCommon,
	ul-CyclicPrefixLength				UL-CyclicPrefixLength,
	...,
	[[	uplinkPowerControlCommon-v1020	UplinkPowerControlCommon-v1020		OPTIONAL	-- Need OR
	]],
	[[	rach-ConfigCommon-v1250			RACH-ConfigCommon-v1250				OPTIONAL	-- Need OR
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	bcch-Config-v1310				BCCH-Config-v1310					OPTIONAL,	-- Need OR
		pcch-Config-v1310				PCCH-Config-v1310					OPTIONAL,	-- Need OR
		freqHoppingParameters-r13		FreqHoppingParameters-r13			OPTIONAL,	-- Need OR
		pdsch-ConfigCommon-v1310		PDSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		pusch-ConfigCommon-v1310		PUSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		prach-ConfigCommon-v1310		PRACH-ConfigSIB-v1310				OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1310		PUCCH-ConfigCommon-v1310			OPTIONAL	-- Need OR
	]],
	[[	highSpeedConfig-r14				HighSpeedConfig-r14					OPTIONAL,	-- Need OR
		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1430		PUCCH-ConfigCommon-v1430			OPTIONAL	-- Need OR
	]]
}

RadioResourceConfigCommon ::=		SEQUENCE {
	rach-ConfigCommon					RACH-ConfigCommon					OPTIONAL,	-- Need ON
	prach-Config						PRACH-Config,
	pdsch-ConfigCommon					PDSCH-ConfigCommon					OPTIONAL,	-- Need ON
	pusch-ConfigCommon					PUSCH-ConfigCommon,
	phich-Config						PHICH-Config						OPTIONAL,	-- Need ON
	pucch-ConfigCommon					PUCCH-ConfigCommon					OPTIONAL,	-- Need ON
	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon			OPTIONAL,	-- Need ON
	uplinkPowerControlCommon			UplinkPowerControlCommon			OPTIONAL,	-- Need ON
	antennaInfoCommon					AntennaInfoCommon					OPTIONAL,	-- Need ON
	p-Max								P-Max								OPTIONAL,	-- Need OP
	tdd-Config							TDD-Config							OPTIONAL,	-- Cond TDD
	ul-CyclicPrefixLength				UL-CyclicPrefixLength,
	...,
	[[	uplinkPowerControlCommon-v1020	UplinkPowerControlCommon-v1020		OPTIONAL	-- Need ON
	]],
	[[	tdd-Config-v1130				TDD-Config-v1130					OPTIONAL	-- Cond TDD3
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	
		prach-Config-v1310				PRACH-Config-v1310					OPTIONAL,	-- Need ON
		freqHoppingParameters-r13		FreqHoppingParameters-r13			OPTIONAL,	-- Need ON
		pdsch-ConfigCommon-v1310		PDSCH-ConfigCommon-v1310			OPTIONAL,	-- Need ON
		pucch-ConfigCommon-v1310		PUCCH-ConfigCommon-v1310			OPTIONAL,	-- Need ON
		pusch-ConfigCommon-v1310		PUSCH-ConfigCommon-v1310			OPTIONAL,	-- Need ON
		uplinkPowerControlCommon-v1310	UplinkPowerControlCommon-v1310		OPTIONAL	-- Need ON
	]],
[bookmark: OLE_LINK227]	[[	highSpeedConfig-r14				HighSpeedConfig-r14					OPTIONAL,	-- Need OR
[bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213][bookmark: OLE_LINK214]		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1430		PUCCH-ConfigCommon-v1430			OPTIONAL,	-- Need OR
		tdd-Config-v1430				TDD-Config-v1430					OPTIONAL	-- Cond TDD3
	]],
	[[	suo-ConfigHARQ-PCell-r15		ENUMERATED {sa2,sa4,sa5} 		OPTIONAL	-- Need OR
	]]
}

RadioResourceConfigCommonPSCell-r12 ::=	SEQUENCE {
	basicFields-r12						RadioResourceConfigCommonSCell-r10,
	pucch-ConfigCommon-r12				PUCCH-ConfigCommon,
	rach-ConfigCommon-r12				RACH-ConfigCommon,
	uplinkPowerControlCommonPSCell-r12	UplinkPowerControlCommonPSCell-r12,
	...,
	[[	uplinkPowerControlCommonPSCell-v1310
									UplinkPowerControlCommon-v1310		OPTIONAL	-- Need ON
	]],
	[[	suo-ConfigHARQ-PSCell-r15		ENUMERATED {sa2,sa4,sa5} 		OPTIONAL	-- Need OR
	]]
}

RadioResourceConfigCommonPSCell-v12f0 ::=	SEQUENCE {
	basicFields-v12f0					RadioResourceConfigCommonSCell-v10l0
}

RadioResourceConfigCommonPSCell-v1440 ::=	SEQUENCE {
	basicFields-v1440					RadioResourceConfigCommonSCell-v1440
}

RadioResourceConfigCommonSCell-r10 ::=	SEQUENCE {
	-- DL configuration as well as configuration applicable for DL and UL
	nonUL-Configuration-r10					SEQUENCE {
		-- 1: Cell characteristics
		dl-Bandwidth-r10						ENUMERATED {n6, n15, n25, n50, n75, n100},
		-- 2: Physical configuration, general
		antennaInfoCommon-r10					AntennaInfoCommon,
		mbsfn-SubframeConfigList-r10			MBSFN-SubframeConfigList	OPTIONAL,	-- Need OR
		-- 3: Physical configuration, control
		phich-Config-r10						PHICH-Config,
		-- 4: Physical configuration, physical channels
		pdsch-ConfigCommon-r10					PDSCH-ConfigCommon,
		tdd-Config-r10							TDD-Config					OPTIONAL	-- Cond TDDSCell
	},
	-- UL configuration
	ul-Configuration-r10				SEQUENCE {
		ul-FreqInfo-r10						SEQUENCE {
			ul-CarrierFreq-r10					ARFCN-ValueEUTRA			OPTIONAL,	-- Need OP
			ul-Bandwidth-r10					ENUMERATED {n6, n15,
													n25, n50, n75, n100}	OPTIONAL,	-- Need OP
			additionalSpectrumEmissionSCell-r10		AdditionalSpectrumEmission
		},
		p-Max-r10							P-Max							OPTIONAL,	-- Need OP
		uplinkPowerControlCommonSCell-r10		UplinkPowerControlCommonSCell-r10,
		-- A special version of IE UplinkPowerControlCommon may be introduced
		-- 3: Physical configuration, control
		soundingRS-UL-ConfigCommon-r10		SoundingRS-UL-ConfigCommon,
		ul-CyclicPrefixLength-r10			UL-CyclicPrefixLength,
		-- 4: Physical configuration, physical channels
		prach-ConfigSCell-r10					PRACH-ConfigSCell-r10		OPTIONAL,	-- Cond TDD-OR-NoR11
		pusch-ConfigCommon-r10				PUSCH-ConfigCommon
	}																		OPTIONAL,	-- Need OR
	...,
	[[	ul-CarrierFreq-v1090				ARFCN-ValueEUTRA-v9e0			OPTIONAL	-- Need OP
	]],
	[[	rach-ConfigCommonSCell-r11			RACH-ConfigCommonSCell-r11		OPTIONAL,	-- Cond ULSCell
		prach-ConfigSCell-r11				PRACH-Config					OPTIONAL,	-- Cond UL
		tdd-Config-v1130					TDD-Config-v1130				OPTIONAL,	-- Cond TDD2
		uplinkPowerControlCommonSCell-v1130
								UplinkPowerControlCommonSCell-v1130			OPTIONAL	-- Cond UL
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	pucch-ConfigCommon-r13				PUCCH-ConfigCommon		OPTIONAL,	-- Cond UL
		uplinkPowerControlCommonSCell-v1310
								UplinkPowerControlCommonSCell-v1310	OPTIONAL	-- Cond UL
	]],
	[[	highSpeedConfigSCell-r14		HighSpeedConfigSCell-r14			OPTIONAL,	-- Need OR
		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Cond UL
	ul-Configuration-r14				SEQUENCE {
		ul-FreqInfo-r14						SEQUENCE {
			ul-CarrierFreq-r14					ARFCN-ValueEUTRA-r9			OPTIONAL,	-- Need OP
			ul-Bandwidth-r14					ENUMERATED {n6, n15,
													n25, n50, n75, n100}	OPTIONAL,	-- Need OP
			additionalSpectrumEmissionSCell-r14		AdditionalSpectrumEmission
		},
		p-Max-r14							P-Max							OPTIONAL,	-- Need OP
		soundingRS-UL-ConfigCommon-r14		SoundingRS-UL-ConfigCommon,
		ul-CyclicPrefixLength-r14			UL-CyclicPrefixLength,
		prach-ConfigSCell-r14					PRACH-ConfigSCell-r10		OPTIONAL,	-- Cond TDD-OR-NoR11		
		uplinkPowerControlCommonPUSCH-LessCell-v1430												UplinkPowerControlCommonPUSCH-LessCell-v1430	OPTIONAL	-- Need OR
}																	OPTIONAL,	-- Cond ULSRS
[bookmark: _Hlk498539385]	harq-ReferenceConfig-r14					ENUMERATED {sa2,sa4,sa5} 	OPTIONAL,		-- Need OR
	soundingRS-FlexibleTiming-r14    			ENUMERATED {true}			OPTIONAL		-- Need OR
	]],
	[[	mbsfn-SubframeConfigList-v1430		MBSFN-SubframeConfigList-v1430		OPTIONAL-- Need ON
	]],
	[[	suo-ConfigHARQ-SCell-r15			ENUMERATED {sa2,sa4,sa5} 		OPTIONAL	-- Need OR
	]]
}

RadioResourceConfigCommonSCell-v10l0 ::=	SEQUENCE {
	-- UL configuration
	ul-Configuration-v10l0				SEQUENCE {
		additionalSpectrumEmissionSCell-v10l0		AdditionalSpectrumEmission-v10l0
	}
}

RadioResourceConfigCommonSCell-v1440 ::=	SEQUENCE {
	ul-Configuration-v1440				SEQUENCE {
		ul-FreqInfo-v1440						SEQUENCE {
			additionalSpectrumEmissionSCell-v1440		AdditionalSpectrumEmission-v10l0
		}
	}
}

BCCH-Config ::=						SEQUENCE {
	modificationPeriodCoeff				ENUMERATED {n2, n4, n8, n16}
}

BCCH-Config-v1310 ::=				SEQUENCE {
	modificationPeriodCoeff-v1310		ENUMERATED {n64}
}

FreqHoppingParameters-r13 ::=		SEQUENCE {
	dummy			ENUMERATED {nb2, nb4}				OPTIONAL,
	dummy2			CHOICE {
		interval-FDD-r13						ENUMERATED {int1, int2, int4, int8},
		interval-TDD-r13						ENUMERATED {int1, int5, int10, int20}
	} 																		OPTIONAL,
	dummy3			CHOICE {
		interval-FDD-r13						ENUMERATED {int2, int4, int8, int16},
		interval-TDD-r13						ENUMERATED { int5, int10, int20, int40}
	} 																								OPTIONAL,
	interval-ULHoppingConfigCommonModeA-r13	CHOICE {
		interval-FDD-r13						ENUMERATED {int1, int2, int4, int8},
		interval-TDD-r13						ENUMERATED {int1, int5, int10, int20}
	} 																		OPTIONAL,	-- Cond MP-A
	interval-ULHoppingConfigCommonModeB-r13	CHOICE {
		interval-FDD-r13						ENUMERATED {int2, int4, int8, int16},
		interval-TDD-r13						ENUMERATED { int5, int10, int20, int40}
	} 																		OPTIONAL,	-- Cond MP-B
	dummy4				INTEGER (1..maxAvailNarrowBands-r13)			OPTIONAL
}

PCCH-Config ::=						SEQUENCE {
	defaultPagingCycle					ENUMERATED {
											rf32, rf64, rf128, rf256},
	nB									ENUMERATED {
											fourT, twoT, oneT, halfT, quarterT, oneEighthT,
											oneSixteenthT, oneThirtySecondT}
}

PCCH-Config-v1310 ::=				SEQUENCE {
	paging-narrowBands-r13				INTEGER (1..maxAvailNarrowBands-r13),
	mpdcch-NumRepetition-Paging-r13		ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256},
	nB-v1310							ENUMERATED {one64thT, one128thT, one256thT}
																			OPTIONAL	-- Need OR
}

UL-CyclicPrefixLength ::=			ENUMERATED {len1, len2}

HighSpeedConfig-r14 ::=			SEQUENCE {
[bookmark: OLE_LINK232][bookmark: OLE_LINK233]	highSpeedEnhancedMeasFlag-r14			ENUMERATED {true}				OPTIONAL,	-- Need OR
	highSpeedEnhancedDemodulationFlag-r14	ENUMERATED {true}				OPTIONAL	-- Need OR
}

HighSpeedConfigSCell-r14 ::=		SEQUENCE {
	highSpeedEnhancedDemodulationFlag-r14	ENUMERATED {true}				OPTIONAL	-- Need OR
}

-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell
The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured.

	defaultPagingCycle
Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	harq-ReferenceConfig
Indicates UL/ DL configuration used as the DL HARQ reference configuration for this serving cell. Value sa2 corresponds to Configuration2, sa4 to Configuration4 etc, as specified in TS 36.211 [21, table 4.2-2]. E-UTRAN configures the same value for all serving cells residing on same frequency band.

	highSpeedEnhancedMeasFlag
If the field is present, the UE shall apply the high speed measurement enhancements as specified in TS 36.133 [16].

	highSpeedEnhancedDemodulationFlag
If the field is present, the UE shall apply the advanced receiver in SFN scenario as specified in TS 36.101 [6].

	interval-DLHoppingConfigCommonModeX
Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	interval-ULHoppingConfigCommonModeX
Number of consecutive absolute subframes over which PUCCH or PUSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 corresponds to value 64.

	mpdcch-NumRepetition-Paging
Maximum number of repetitions for MPDCCH common search space (CSS) for paging, see TS 36.211 [21].

	mpdcch-pdsch-HoppingOffset
Parameter: , see TS 36.211 [21, 6.4.1].

	mpdcch-pdsch-HoppingNB
The number of narrowbands for MPDCCH/PDSCH frequency hopping. Value nb2 corresponds to 2 narrowbands and value nb4 corresponds to 4 narrowbands.

	nB
Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on. In case nB-v1310 is signalled, the UE shall ignore nB (i.e. without suffix). EUTRAN configures nB-v1310 only in the BR version of SI message.

	paging-narrowBands
Number of narrowbands used for paging, see TS 36.304 [4], TS 36.212 [22] and TS 36.213 [23].

	p-Max
Pmax to be used in the target cell. If absent the UE applies the maximum power according to the UE capability.

	prach-ConfigSCell
Indicates a PRACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	rach-ConfigCommonSCell
Indicates a RACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	soundingRS-FlexibleTiming
Indicates the SRS flexible timing (if configured) for aperiodic SRS triggered by DL grant. If the SRS transmission is collided with ACK/NACK, postpone once to the next configured SRS transmission opportunity.

	ul-Bandwidth
Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq
For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.
For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-CyclicPrefixLength
Parameter: Uplink cyclic prefix length see TS 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.



	Conditional presence
	Explanation

	MP-A
	The field is mandatory present for CE mode A. Otherwise the field is optional, Need OR.

	MP-B
	The field is mandatory present for CE mode B. Otherwise the field is optional, Need OR.

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD2
	If tdd-Config-r10 is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD3
	If tdd-Config is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD-OR-NoR11
	If prach-ConfigSCell-r11 is absent, the field is optional for TDD, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDDSCell
	This field is mandatory present for TDD; it is not present for FDD and LAA SCell, and the UE shall delete any existing value for this field.

	UL
	If the SCell is part of the STAG or concerns the PSCell or PUCCH SCell and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSCell
	For the PSCell (IE is included in RadioResourceConfigCommonPSCell) the field is absent. Otherwise, if the SCell is part of the STAG and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSRS
	If ul-Configuration-r10 is absent, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.




[bookmark: _Toc494150080]–	PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.
[bookmark: OLE_LINK87][bookmark: OLE_LINK88]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		-- Need ON
}

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
	]]
}

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

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

	PhysicalConfigDedicated field descriptions

	absenceOfAnyOtherTechnology
Presence of this field indicates absence on a long term basis (e.g. by level of regulation) of any other technology sharing the carrier; absence of this field indicates the potential presence of any other technology sharing the carrier, as specified in TS 36.213 [23]. 

	additionalSpectrumEmissionPCell
E-UTRAN does not configure this field in this release of the specification.

	antennaInfo
A choice is used to indicate whether the antennaInfo is signalled explicitly or set to the default antenna configuration as specified in section 9.2.4.

	ce-Mode
Indicates the CE mode as specified in TS 36.213 [23].

	ce-pdsch-pusch-Enhancement-Config
Activation of new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A,  see TS 36.212 [22] and TS 36.213 [23].

	csi-RS-Config
For a serving frequency E-UTRAN does not configure csi-RS-Config (includes zeroTxPowerCSI-RS) when transmission mode 10 is configured for the serving cell on this carrier frequency.

	csi-RS-ConfigNZPToAddModList
For a serving frequency E-UTRAN configures one or more CSI-RS-ConfigNZP only when transmission mode 9 or 10 is configured for the serving cell on this carrier frequency. For a serving frequency, EUTRAN configures a maximum number of CSI-RS-ConfigNZP in accordance with transmission mode (including CSI processes), eMIMO (including class) and associated UE capabilities (e.g. k-Max, n-MaxList).

	csi-RS-ConfigZP-ApList
The aperiodic ZP CSI-RS for PDSCH rate matching. The field subframeConfig is applicable to semi-persistent CSI RS reporting. In other cases, the UE shall ignore field subframeConfig.

	csi-RS-ConfigZPToAddModList
For a serving frequency E-UTRAN configures one or more CSI-RS-ConfigZP only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	eimta-MainConfigPCell, eimta-MainConfigSCell
If E-UTRAN configures eimta-MainConfigPCell or eimta-MainConfigSCell for one serving cell in a frequency band, E-UTRAN configures eimta-MainConfigPCell or eimta-MainConfigSCell for all serving cells residing on the frequency band. E-UTRAN configures eimta-MainConfigPCell or eimta-MainConfigSCell only if eimta-MainConfig is configured.

	energyDetectionThresholdOffset
Indicates the offset to the default maximum energy detection threshold value. Unit in dB. Value -13 corresponds to -13dB, value -12 corresponds to -12dB, and so on (i.e. in steps of 1dB) as specified in TS 36.213 [23].

	epdcch-Config
indicates the EPDCCH-Config for the cell. E-UTRAN does not configure EPDCCH-Config for an SCell that is configured with value other for schedulingCellInfo in CrossCarrierSchedulingConfig.

	k-max
Indicates the maximum number of interfering spatial layers signaled in the assistance information for MUST. Value l1 corresponds to 1 layer, Value l3 corresponds to 3 layers.

	laa-SCellSubframeConfig
A bit-map indicating LAA SCell subframe configuration, "1" denotes that the corresponding subframe is allocated as MBSFN subframe. The bitmap is interpreted as follows:
Starting from the first/leftmost bit in the bitmap, the allocation applies to subframes #1, #2, #3, #4, #6, #7, #8, and #9.

	maxEnergyDetectionThreshold
Indicates the absolute maximum energy detection threshold value. Unit in dBm. Value -85 corresponds to -85 dBm, value -84 corresponds to -84 dBm, and so on (i.e. in steps of 1dBm) as specified in TS 36.213 [23]. If the field is not configured, the UE shall use a default maximum energy detection threshold value as specified in TS 36.213 [23].

	p-a-must

Parameter: , see TS 36.213 [23, 5.2]. Value dB-6 corresponds to -6 dB, dB-4dot77 corresponds to -4.77 dB etc.

	pdsch-ConfigDedicated-v1130
For a serving frequency E-UTRAN configures pdsch-ConfigDedicated-v1130 only when transmission mode 10 is configured for the serving cell on this carrier frequency.

	pdsch-ConfigDedicated-v1280
For a serving frequency E-UTRAN configures pdsch-ConfigDedicated-v1280 only when transmission mode 9 or 10 is configured for the serving cell on this carrier frequency.

	pucch-Cell
If present, PUCCH feedback of this SCell is sent on the PUCCH SCell. If absent, PUCCH feedback of this SCell is sent on PCell or PSCell, or if the cell concerns the PUCCH SCell, on the concerned cell. If this field is not modified upon change of PUCCH SCell, the UE shall always send the PUCCH feedback of the concerned SCell using the configured PUCCH SCell.

	pucch-ConfigDedicated-r13
E-UTRAN configures pucch-ConfigDedicated-r13 only if pucch-ConfigDedicated is not configured.

	pucch-ConfigDedicated-v1370
E-UTRAN only configures pucch-ConfigDedicated-v1370 if pucch-ConfigDedicated-r13 is configured.

	pucch-SCell
If present, the concerned SCell is the PUCCH SCell. E-UTRAN only configures this field upon SCell addition i.e. this field is only released when the SCell is released.

	pusch-ConfigDedicated-r13
E-UTRAN configures pusch-ConfigDedicated-r13 only if pusch-ConfigDedicated is not configured.

	pusch-ConfigDedicated-v1250
E-UTRAN configures pusch-ConfigDedicated-v1250 only if tpc-SubframeSet is configured.

	pusch-EnhancementsConfig
Indicates that the UE shall transmit in the PUSCH enhancement mode if pusch-EnhancementsConfig is set to setup, see TS 36.211 [21] and TS 36.213 [23].

	semiOpenLoop
Value TRUE indicates that semi-open-loop transmission is used for deriving CSI reporting and corresponding PDSCH transmission (DMRS).

	soundingRS-UL-PeriodicConfigDedicatedList
Indicates periodic soundingRS configuration except for the extension sounding symbols of the UpPTs subframe.

	soundingRS-UL-PeriodicConfigDedicatedUpPTsExtList
Indicates periodic soundingRS configuration in extension sounding symbols of the UpPTs subframe.

	soundingRS-UL-AperiodicConfigDedicatedList
Indicates aperiodic soundingRS configuration except for the extension sounding symbols of the UpPTs subframe.

	soundingRS-UL-DedicatedApUpPTsExtList
Indicates aperiodic soundingRS configuration in extension sounding symbols of the UpPTs subframe.

	srs-CC-SetIndexList
[bookmark: OLE_LINK222][bookmark: OLE_LINK223]Indicates the srs-CC-SetIndex list which the soundingRS-UL-ConfigDedicatedAperiodic and soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt belongs to.

	subframeStartPosition
Indicates possible starting positions of transmission in the first subframe of the DL transmission burst, see TS 36.211 [21].Value s0 means the starting position is subframe boundary, s07 means the starting position is either subframe boundary or slot boundary.

	tpc-PDCCH-ConfigPUCCH
PDCCH configuration for power control of PUCCH using format 3/3A, see TS 36.212 [22].

	tpc-PDCCH-ConfigPUSCH
PDCCH configuration for power control of PUSCH using format 3/3A, see TS 36.212 [22].

	[bookmark: OLE_LINK254][bookmark: OLE_LINK255]typeA-SRS-TPC-PDCCH-Group
Indicates Type A trigger configuration for SRS transmission on a PUSCH-less SCell. E-UTRAN configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.

	uplinkPowerControlDedicated
E-UTRAN configures uplinkPowerControlDedicated-v1130 only if uplinkPowerControlDedicated (without suffix) is configured.

	uplinkPowerControlDedicatedSCell
E-UTRAN configures uplinkPowerControlDedicatedSCell-v1130 only if uplinkPowerControlDedicatedSCell-r10 is configured for this serving cell.



	Conditional presence
	Explanation

	AI-r8
	The field is optionally present, need ON, if antennaInfoDedicated-r10 is absent. Otherwise the field is not present

	AI-r10
	The field is optionally present, need ON, if antennaInfoDedicated is absent. Otherwise the field is not present

	AperiodicSRS
	If soundingRS-UL-ConfigDedicatedAperiodic-r10 is absent, the field is optional, Need ON. Otherwise the field is not present and the UE shall delete any existing value for this field.

	AperiodicSRSExt
	If soundingRS-UL-ConfigDedicatedAperiodicUpPTsExt-r13 is absent, the field is optional, Need ON. Otherwise the field is not present and the UE shall delete any existing value for this field.

	CommonUL
	The field is mandatory present if ul-Configuration of RadioResourceConfigCommonSCell-r10 is present; otherwise it is optional, need ON.

	CQI-r8
	The field is optionally present, need ON, if cqi-ReportConfig-r10 is absent. Otherwise the field is not present

	CQI-r10
	The field is optionally present, need ON, if cqi-ReportConfig is absent. Otherwise the field is not present

	Cross-Carrier-Config
	The field is optionally present, need ON, if crossCarrierSchedulingConfig-r10 is absent. Otherwise the field is not present

	Cross-Carrier-ConfigUL
	The field is optionally present, need ON, if crossCarrierSchedulingConfig-r10 and crossCarrierSchedulingConfig-r13 are absent or schedulingCellInfo is set to ‘own’. Otherwise the field is not present.

	PeriodicSRS
	If soundingRS-UL-ConfigDedicated-r10 is absent, the field is optional, Need ON. Otherwise the field is not present and the UE shall delete any existing value for this field.

	PeriodicSRSPCell
	If soundingRS-UL-ConfigDedicated is absent, the field is optional, Need ON. Otherwise the field is not present and the UE shall delete any existing value for this field.

	PeriodicSRSExt
	If soundingRS-UL-ConfigDedicatedUpPTsExt-r13 is absent, the field is optional, Need ON. Otherwise the field is not present and the UE shall delete any existing value for this field.

	PUCCH-SCell1
	The field is optionally present, need OR, for SCell not configured with pucch-configDedicated-r13. Otherwise it is not present.

	PUSCH-SCell
	The field is optionally present, need ON, if pusch-ConfigDedicatedSCell-r10 and pusch-ConfigDedicated-v1130 are absent. Otherwise the field is not present

	PUSCH-SCell1
	The field is optionally present, need ON, for SCell not configured with pucch-configDedicated-r13. Otherwise it is not present.

	SCellAdd
	The field is mandatory present if cellIdentification is present; otherwise it is optional, need ON.

	SRS-Trigger-TypeA
	The field is mandatory present if typeA-SRS-TPC-PDCCH-Group-r14 is present. Otherwise the field is not present and the UE shall delete any existing value for this field.



NOTE 1:	During handover, the UE performs a MAC reset, which involves reverting to the default CQI/ SRS/ SR configuration in accordance with subclause 5.3.13 and TS 36.321 [6, 5.9 & 5.2]. Hence, for these parts of the dedicated radio resource configuration, the default configuration (rather than the configuration used in the source PCell) is used as the basis for the delta signalling that is included in the message used to perform handover.
NOTE 2:	Since delta signalling is not supported for the common SCell configuration, E-UTRAN can only add or release the uplink of an SCell by releasing and adding the concerned SCell.


Annex C: LTE MAC TP for Single Uplink Operation 
The following TP is proposed to TS36.321.

[bookmark: _Toc494136274]5	MAC procedures
[bookmark: _Toc494136275]5.1	Random Access procedure
[bookmark: _Toc494136276]5.1.1	Random Access Procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex, except for NB-IoT where the subcarrier index is indicated; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for SpCell. If the UE is an NB-IoT UE, the Random Access procedure is performed on the anchor carrier or one of the non-anchor carriers for which PRACH resource has been configured in system information.
Before the procedure can be initiated, the following information for related Serving Cell is assumed to be available for UEs other than NB-IoT UEs, BL UEs or UEs in enhanced coverage [8], unless explicitly stated otherwise:
-	the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.
-	the groups of Random Access Preambles and the set of available Random Access Preambles in each group (SpCell only):
	The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:
	If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles as defined in [7].
-	if Random Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and messageSizeGroupA, the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10], and the offset between the preamble and Msg3, deltaPreambleMsg3, that are required for selecting one of the two groups of Random Access Preambles (SpCell only).
-	the RA response window size ra-ResponseWindowSize.
-	the power-ramping factor powerRampingStep.
-	the maximum number of preamble transmission preambleTransMax.
-	the initial preamble power preambleInitialReceivedTargetPower.
-	the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).
-	the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx (SpCell only).
-	the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only).
NOTE:	The above parameters may be updated from upper layers before each Random Access procedure is initiated.
The following information for related Serving Cell is assumed to be available before the procedure can be initiated for NB-IoT UEs, BL UEs or UEs in enhanced coverage [8]:
-	if the UE is a BL UE or a UE in enhanced coverage:
-	the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.
-	the groups of Random Access Preambles and the set of available Random Access Preambles in each group(SpCell only):
-	If sizeOfRA-PreamblesGroupA is not equal to numberOfRA-Preambles:
-	Random Access Preambles group A and B exist and are calculated as above; 
-	else:
-	the preambles that are contained in Random Access Preamble groups for each enhanced coverage level, if it exists, are the preambles firstPreamble to lastPreamble.
NOTE:	When a PRACH resource is shared for multiple enhanced coverage levels, and enhanced coverage levels are differentiated by different preamble indices, Group A and Group B is not used for this PRACH resource.
-	if the UE is an NB-IoT UE:
-	the available set of PRACH resources supported in the Serving Cell on the anchor carrier, nprach-ParametersList, and on the non-anchor carriers, in ul-ConfigList.
-	for random access resource selection and preamble transmission:
-	a PRACH resource is mapped into an enhanced coverage level.
-	each PRACH resource contains a set of nprach-NumSubcarriers subcarriers which can be partitioned into one or two groups for single/multi-tone Msg3 transmission by nprach-SubcarrierMSG3-RangeStart and nprach-NumCBRA-StartSubcarriers as specified in TS 36.211 [7, 10.1.6.1]. Each group is referred to as a Random Access Preamble group below in the procedure text.
-	a subcarrier is identified by the subcarrier index in the range:
[nprach-SubcarrierOffset, nprach-SubcarrierOffset + nprach-NumSubcarriers -1]
-	each subcarrier of a Random Access Preamble group corresponds to a Random Access Preamble.
-	when the subcarrier index is explicitly sent from the eNB as part of a PDCCH order ra-PreambleIndex shall be set to the signalled subcarrier index.
-	the mapping of the PRACH resources into enhanced coverage levels is determined according to the following:
-	the number of enhanced coverage levels is equal to one plus the number of RSRP thresholds present in rsrp-ThresholdsPrachInfoList.
-	each enhanced coverage level has one anchor carrier PRACH resource present in nprach-ParametersList and zero or one PRACH resource for each non-anchor carrier signalled in ul-ConfigList.
-	enhanced coverage levels are numbered from 0 and the mapping of PRACH resources to enhanced coverage levels are done in increasing numRepetitionsPerPreambleAttempt order.
-	when multiple carriers provide PRACH resources for the same enhanced coverage level, the UE will randomly select one of them using the following selection probabilities:
-	the selection probability of the anchor carrier PRACH resource for the given enhanced coverage level, nprach-ProbabilityAnchor, is given by the corresponding entry in nprach-ProbabilityAnchorList
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]-	the selection probability is equal for all non-anchor carrier PRACH resources and the probability of selecting one PRACH resource on a given non-anchor carrier is (1- nprach-ProbabilityAnchor)/(number of non-anchor NPRACH resources)
-	the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell rsrp-ThresholdsPrachInfoList.
-	the maximum number of preamble transmission attempts per enhanced coverage level supported in the Serving Cell maxNumPreambleAttemptCE.
-	the number of repetitions required for preamble transmission per attempt for each enhanced coverage level supported in the Serving Cell numRepetitionPerPreambleAttempt.
-	the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].
-	the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.
-	the power-ramping factor powerRampingStep.
-	the maximum number of preamble transmission preambleTransMax-CE. 
-	the initial preamble power preambleInitialReceivedTargetPower.
-	the preamble format based offset DELTA_PREAMBLE (see subclause 7.6). For NB-IoT the DELTA_PREAMBLE is set to 0.
-	for NB-IoT, the use of contention free random access ra-CFRA-Config.
The Random Access procedure shall be performed as follows:
-	Flush the Msg3 buffer;
-	set the PREAMBLE_TRANSMISSION_COUNTER to 1;
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;
-	if the starting enhanced coverage level, or for NB-IoT the starting number of NPRACH repetitions, has been indicated in the PDCCH order which initiated the Random Access procedure, or if the starting enhanced coverage level has been provided by upper layers:
-	the MAC entity considers itself to be in that enhanced coverage level regardless of the measured RSRP;
-	else:
-	if the RSRP threshold of enhanced coverage level 3 is configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of enhanced coverage level 3 and the UE is capable of enhanced coverage level 3 then:
-	the MAC entity considers to be in enhanced coverage level 3;
-	else if the RSRP threshold of enhanced coverage level 2 configured by upper layers in rsrp-ThresholdsPrachInfoList and the measured RSRP is less than the RSRP threshold of enhanced coverage level 2 and the UE is capable of enhanced coverage level 2 then:
-	the MAC entity considers to be in enhanced coverage level 2;
-	else if the measured RSRP is less than the RSRP threshold of enhanced coverage level 1 as configured by upper layers in rsrp-ThresholdsPrachInfoList then:
-	the MAC entity considers to be in enhanced coverage level 1;
-	else:
-	the MAC entity considers to be in enhanced coverage level 0;
-	set the backoff parameter value to 0 ms;
-	for the RN, suspend any RN subframe configuration; 
-	proceed to the selection of the Random Access Resource (see subclause 5.1.2).
NOTE:	There is only one Random Access procedure ongoing at any point in time in a MAC entity. If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.
NOTE:	An NB-IoT UE measures RSRP on the anchor carrier.
NOTE:	In case UE trigger a random access procedure that conflicts with its capabilities to send more than one uplink, it is up to UE implementation to resolve how to ensure the random access procedure is completed as specified.

Annex D: NR MAC TP for Single Uplink Operation 
The following TP is proposed to TS38.321.

[bookmark: _Toc497230283]5	MAC procedures
[bookmark: _Toc497230284]5.1	Random Access procedure
[bookmark: _Toc497230285]5.1.1	Random Access procedure initialization
<SKIPPED THE REST OF THE TEXT IN THIS SUBCLAUSE>
NOTE:	In case UE trigger a random access procedure that conflicts with its capabilities to send more than one uplink, it is up to UE implementation to resolve how to ensure the random access procedure is completed as specified.
[bookmark: _Toc497230286]5.1.2	Random Access Resource selection
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