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Introduction
The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised and the lasted ones are approved in RAN#86 [1][2]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes


[bookmark: OLE_LINK1]In RAN2 #103bis~#109bis-e meetings, based on the contributions, some agreements have been achieved [3], and the following issues are still FFS. 
	RRC:
FFS: 2-level offset need and details for pur-StartTime-r16.
Requested PUR TBS values:
· For the requested PUR TBS in eMTC and NB-IoT, the minimum value is b328.
· FFS: other details.
FFS: It is up to eNB implementation how to link CP-PUR configuration to each UE in RRC_IDLE according to PUR resource.
RRC-MAC interactions:
FFS: implicitReleaseAfter handling and other RRC-MAC interaction details.


In this contribution, we will further discuss some remaining FFSs and give our proposals.
Discussion
#Issue 1: Value range of Requested PUR TBS
In last RAN2 meeting, we only have agreement on the minimum value of requestedTBS, e.g., b328. 
In RAN1 #99 meeting, it has agreed as follows:
	Agreement (RRC impact) [36.331]
Conclusion: [No specification impact]
The following features cannot be enabled in the PUR configuration:
· Flexible starting PRB for PDSCH/PUSCH in CE mode A/B 
· [bookmark: _GoBack]64QAM for non-repeated unicast PDSCH in CE mode A 
· New numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A Feature
· 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B:
· Dynamic HARQ-ACK delay for HD-FDD in CE mode A
· HARQ-ACK bundling in HD-FDD in CE mode A
· 10 downlink HARQ processes in FDD in CE mode A
· Early PUSCH termination


Since 5 MHz max PUSCH channel bandwidths in CE mode A/B is not supported for PUR transmission, we can conclude that the maximal TBS for eMTC PUR is b2984, and the larger TBS value would not be supported. 
For NB-IoT, the maximal TBS would be b2536.

In last RAN2 meeting, companies have different views on whether all the possible TBS sizes (full set of TBS) between minimum and maximum values can be allowed. Some companies think it can be similar as EDT and only part of TBS sizes are introduced for requestedTBS in order to reduce signaling overhead while other companies think full set of TBS is feasible and beneficial with the following considerations:
· Firstly, the PUR case is different from the EDT case. In EDT, eNB cannot know the accurate TBS info and blind decoding is used, less number of TB size is beneficial for reducing eNB decoding cost. But for PUR, as the PUR resource is configured via UE specific signaling based on the requestedTBS, more accurate requestedTBS would be helpful for eNB to provide more suitable PUR configuration. The more suitable PUR configuration, the less padding in the PUR transmission.
· Secondly, to add more TBS values into requestedTBS may only cause several additional bits to this IE, for example, 4bits for 16 code points while 7bits for 128 code points, but would bring the benefit of reducing the padding bits in PUR transmission. For example, for such part of TBS: {b1000, b1032, b1064, b1096, b1128, b1160, b1192, b1224, b1256, b1288, b1320, b1352, b1384, b1416, b1480, b1544}, if only the blue values are introduced for requestedTBS, the interval between these values is about 200bits~300bits. Such (large) interval may cause hundreds of bits padding in future PUR transmission. We think such padding would be the "useless overhead" and "waste of resources" and should be avoided. Moreover, as PUR request is sent via dedicated signaling, obviously additional 3bits for requestedTBS is not big issue.
Proposal 1a: For eMTC, 7bits are used for requestedTBS to support all the TBS between b328 and b2984.
Proposal 1b: For NB-IoT, 6bits are used for requestedTBS to support all the TBS between b328 and b2536.

#Issue 2: Definition of pur-StartTime-r16
Since the pur-StartTime-r16 is used by the UE to determine the PUR time domain information for PUR UL resource (e.g. the start time point of PUR transmission), it should be accurate in subframe level. Moreover, as the UE clock time and the eNB clock time may be not always consistent, it’s only suitable to use time offset definition for pur-StartTime-r16, e.g., not the absolute time point.
Observation 1: As the UE clock time and the eNB clock time may be not always consistent, it’s only suitable to use time offset definition for pur-StartTime-r16.
Moreover, per our evaluation, 2-level offset (e.g. H-SF and subframe) would cost less bits than 1-level offset, we prefer that 2-level offset is used for pur-StartTime-r16.

In RAN2#109bis meeting, the following two options have been mentioned for 2-level offset definition for pur-StartTime-r16:
· Option 1: all possible start H-SF can be signalled, e.g. offsetHSF INTEGER (0..8191) and all possible subframes can be signalled, e.g. offsetSubframe INTEGER (0..1023)
· Option 2: only some H-SF can be signalled, e.g. startHSF: {hsf128, hsf256, hsf512, hsf1024, hsf2048, hsf4096, hsf8192, spare}. And similar way as DRX start offset in NB-IoT can be used, i.e. startSubframe: INTEGER(0..2559), value is in number of sub-frames by step of (PUR periodicity / 2560)
Previously we have some analysis on the option 2 and think the main issue of option 2 is that only a few subframes within a start HSF offset can be indicated as the start subframe offset. Taken into account that many UEs may request PUR resource simultaneously, and dynamically UL grant scheduling may perform simultaneously, it’s highly possible to cause resource allocation conflict if the PUR transmission start time points are restricted to some certain sub frames. This has big bad impacts on scheduling flexibility. 
Observation 2: PUR resource scheduling may be conflict in some cases if the pur-StartTime-r16 is restricted to some certain subframes.
With the above consideration, we suggest the following detailed definition for Option 1. In which, the minimum granularity of pur-StartTime-r16 is subframe level and start H-SF offset is defined according to the selected pur-Periodicity, e.g., start H-SF offset is allowed with any values among the selected PUR Periodicity:
pur-PeriodAndStartTime-NB-r16 ::=		SEQUENCE {
offsetHSF ::=	              CHOICE {
        offsetWithinPeriodHsf128       INTEGER (0..127),
        offsetWithinPeriodHsf256       INTEGER (0..255),
        offsetWithinPeriodHsf512       INTEGER (0..511),
        offsetWithinPeriodHsf1024      INTEGER (0..1023),
        offsetWithinPeriodHsf2048      INTEGER (0..2047),
        offsetWithinPeriodHsf4096      INTEGER (0..4095),
        offsetWithinPeriodHsf8192      INTEGER (0..8191),
},
offsetSubframe                INTEGER (0..1023)
}   OPTIONAL,	--Need ON

We try to give the following Figure 1 to show the intention of the Option 1 and the meaning of the parameters. (Note: In the below figure, according to requestedPeriodicity, requestedTimeOffset and T0, eNB can assume that User Packets will be at: T0+hsf2, T0+hsf2+hsf1024, T0+hsf2+hsf1024 * 2, T0+hsf2+hsf1024 * 3, …, e.g., hsf3, hsf1027, hsf2051, hsf3075…This is assumption for UE’s traffic pattern. And we simply assume all the three UEs have same traffic pattern)
According to this figure, we can see the setting of start H-SF offset is affected by PUR Periodicity, requested time offset by UE and the timing of reception of PUR configuration etc. So start H-SF offset should be allowed with any values among the selected PUR Periodicity (In option 2, only the “boundary” H-SF is allowed, that would make it difficult for distributing PUR configuration). 
The offsetSubframe is used to further adjust PUR allocation more finely and we think all the values among one H-SF, e.g., (0..1023) is enough. If there has thinking that one subframe as the possible gap between UEs' PUR occasions is too small, it may be also ok to have other gap, e.g., 2 subframes or 4 subframes or more. For example, the value range for offsetSubframe can be INTEGER (0..256), the real value would be offsetSubframe * sf4.


Figure 1: Example for pur-StartTime-r16 setting for different UEs

Proposal 2: It’s suggested to agree the following definition for pur-StartTime-r16:
pur-PeriodAndStartTime-NB-r16 ::=		SEQUENCE {
offsetHSF ::=	              CHOICE {
        offsetWithinPeriodHsf128       INTEGER (0..127),
        offsetWithinPeriodHsf256       INTEGER (0..255),
        offsetWithinPeriodHsf512       INTEGER (0..511),
        offsetWithinPeriodHsf1024      INTEGER (0..1023),
        offsetWithinPeriodHsf2048      INTEGER (0..2047),
        offsetWithinPeriodHsf4096      INTEGER (0..4095),
        offsetWithinPeriodHsf8192      INTEGER (0..8191),
},
offsetSubframe                INTEGER (0..1023)
}   OPTIONAL,	--Need ON

#Issue 3: How to link CP-PUR configuration to each UE 
According to the offline discussion [5], all companies agreed that the eNB needs to store some PUR parameters. Considering that the PUR parameters stored in eNB (e.g. PUR time / frequency / npusch-CyclicShift) can be used by eNB to decode PUR transmission, therefore, there has a proposal that it is up to eNB implementation how to link CP-PUR configuration to each UE in RRC_IDLE according to PUR resource.

We think such proposal cannot cover all the scenarios. With the following Figure 2, we want to indicate the processes in red text are infeasible in eNB side. That may cause misalignment between UE and eNB or even no response from eNB to UE's request:


Figure 2: Scenarios for infeasible eNB process without link between CP-PUR configuration and UE

The main reason why the processes in red text are infeasible in eNB side is that the eNB cannot link PUR grant with a UE in RRC_CONNECTED, in detailed:
· For UE in RRC CONNECTED requests PUR reconfiguration/release, as the resource identification is not indicated in the PUR-ConfigRequest message, the eNB cannot know which PUR configuration is requested to be reconfigured or released. eNB can only configure a new CP PUR resource, and the stored CP PUR resource cannot be released.
· RAN2 have agreement that ‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED. If a UE having PUR configuration enters RRC_CONNECTED, in its following PUR occasion, there may have no PUR transmission. The eNB needs not to increase “m” for this certain PUR grant as the related UE is in the RRC_CONNECTED. But as the eNB cannot link this PUR grant with the specific UE, it’s impossible for eNB to do this. As a result, the “m” would be incorrectly increased at eNB side.

However, we don't intend to separate PUR maintenance for UE in RRC_IDLE or RRC_CONNECTED, this does not make sense. Per our understanding, if eNB has a PUR grant, eNB should know which UE this PUR grant belongs to, no matter this UE in RRC_IDLE or RRC_CONNECTED. 
If without the agreements "‘m’ is not increased (neither by UE nor eNB) while UE is in RRC_CONNECTED" and "PUR update request is performed only in RRC_CONNECTED", eNB implementation may be simplified and no requirement on additional information in the air interface. But this is not the current case and we assume companies would disagree to revert these agreements.
During the previous offline discussion, some companies think how to link UE and PUR grant inside eNB would not be specified. We can agree with this but still think some “assistance information” needs to be provided via Uu interface. Therefore, the following two options can be considered:
· Option 1:
· A stage-2 agreement: The eNB links CP-PUR configuration to each UE according to PUR resource by implementation
· Stage-3: UE needs to send its PUR grant info (e.g. pur-StartTime, ul-CarrierFreq, npusch-CyclicShift) to eNB when UE enters into RRC_CONNECTED
· Option 2: 
· A stage-2 agreement: The eNB links CP-PUR configuration to each UE according to S-TMSI by implementation
· Stage-3: If S-TMSI is changed in NAS for a PUR UE, UE needs to notify the eNB.
Considering that UE’s S-TMSI seldom change, the Option 2 of link the CP PUR configuration to UE by S-TMSI has less impacts on the specification and cause less Uu overhead. However, as some companies have strong against view due to S-TMSI should not be used in AS layer as it is a NAS level identifier, we prefer RAN2 to mainly discuss Option 1 
Proposal 3:  It’s suggested RAN2 to agree that eNB links CP-PUR configuration to each UE according to PUR resource by implementation. 
Proposal 3a: It’s suggested RAN2 to discuss and agree that UE needs to send its PUR grant info (e.g. pur-StartTime, ul-CarrierFreq, npusch-CyclicShift) to eNB when UE enters into RRC_CONNECTED. 

#Issue 4: About pusch-NB-MaxTBS indication
According to RAN1 agreement, in current eMTC RRC running CR[6], an indication pusch-NB-MaxTBS has been introduced in PUR configuration for eMTC for activation of 2984 bits maximum PUSCH TBS in 1.4 MHz in CE mode A:
	PUR-PUSCH-Config-r16 ::=		SEQUENCE {
	pur-GrantInfo-r16				CHOICE {
		ce-ModeA						SEQUENCE {
			numRUs-r16						BIT STRING (SIZE(2)),
			prb-AllocationInfo-r16			BIT STRING (SIZE(10)),
			mcs-r16							BIT STRING (SIZE(4)),
			numRepetitions-r16				BIT STRING (SIZE(3))
		},
		ce-ModeB						SEQUENCE {
			subPRB-Allocation-r16			BOOLEAN,
			numRUs-r16						BOOLEAN,
			prb-AllocationInfo-r16			BIT STRING (SIZE(8)),
			mcs-r16							BIT STRING (SIZE(4)),
			numRepetitions-r16				BIT STRING (SIZE(3))
		}
	}	OPTIONAL,	-- Need ON
	pur-PUSCH-FreqHopping-r16		BOOLEAN,
	p0-UE-PUSCH-r16					INTEGER (-8..7),
	alpha-r16						Alpha-r12,
	pusch-CyclicShift-r16			INTEGER (0..6)ENUMERATED {n0, n6},
	pusch-NB-MaxTBS-r16				BOOLEAN
}



However, after further thinking, we understand such indication may be “too late” for UE as the UE needs to know whether eNB allows 2984 bits maximum PUSCH TBS before it sends PUR request. Therefore, we think it’s better to send such 2984 bits maximum PUSCH TBS enable/disable indication to UE earlier than the transmission of PUR request. 
Moreover, we think it’s no need to restrict such indication as an UE-specific indication. It can be a capability of eNB about whether eNB supports 2984 bits maximum PUSCH TBS in 1.4 MHz in CE mode A. Based on this eNB capability and also UE’s own capability, the UE can decide whether it can request larger TBS in PUR request. Therefore, we suggest such enable/disable indication can be sent via SIB, e.g., to move the pusch-NB-MaxTBS indication from UE-specific PUR configuration into SIB.
Proposal 4:  For eMTC, it’s suggested to treat pusch-NB-MaxTBS as an eNB capability and to move the pusch-NB-MaxTBS indication from UE-specific PUR configuration into SIB.

Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: As the UE clock time and the eNB clock time may be not always consistent, it’s only suitable to use time offset definition for pur-StartTime-r16.
Observation 2: PUR resource scheduling may be conflict in some cases if the pur-StartTime-r16 is restricted to some certain subframes.

Proposal 1a: For eMTC, 7bits are used for requestedTBS to support all the TBS between b328 and b2984.
Proposal 1b: For NB-IoT, 6bits are used for requestedTBS to support all the TBS between b328 and b2536.

Proposal 2: It’s suggested to agree the following definition for pur-StartTime-r16:
pur-PeriodAndStartTime-NB-r16 ::=		SEQUENCE {
offsetHSF ::=	              CHOICE {
        offsetWithinPeriodHsf128       INTEGER (0..127),
        offsetWithinPeriodHsf256       INTEGER (0..255),
        offsetWithinPeriodHsf512       INTEGER (0..511),
        offsetWithinPeriodHsf1024      INTEGER (0..1023),
        offsetWithinPeriodHsf2048      INTEGER (0..2047),
        offsetWithinPeriodHsf4096      INTEGER (0..4095),
        offsetWithinPeriodHsf8192      INTEGER (0..8191),
},
offsetSubframe                INTEGER (0..1023)
}   OPTIONAL,	--Need ON

Proposal 3:  It’s suggested RAN2 to agree that eNB links CP-PUR configuration to each UE according to PUR resource by implementation. 
Proposal 3a: It’s suggested RAN2 to discuss and agree that UE needs to send its PUR grant info (e.g. pur-StartTime, ul-CarrierFreq, npusch-CyclicShift) to eNB when UE enters into RRC_CONNECTED. 

Proposal 4:  For eMTC, it’s suggested to treat pusch-NB-MaxTBS as an eNB capability and to move the pusch-NB-MaxTBS indication from UE-specific PUR configuration into SIB.
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