
Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 Meeting #126	R2-2404884
Fukuoka, Japan, 20th May, 2024 – 24th May, 2024                       Revision of R2-2402381                  

Agenda Item:	8.9.3
Source:	ZTE Corporation, Sanechips
Title:	Consideration on enhanced early data transmission in IoT NTN
Document for:	Discussion and Decision
Introduction
In RAN#102, a new WID for further enhancements on Non-Terrestrial Networks (NTN) for Internet of Things (IoT) has been agreed and in RAN#103, the WID is further refined in [1]. The main objectives related to support of capacity enhancements for uplink are as following:
	The aim of this WI is enhancement of IoT-NTN with the following objectives:
<<skip the unrelated parts>>
· Support of Capacity enhancements for uplink

· [bookmark: OLE_LINK16][bookmark: OLE_LINK15]Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to the min of 4 and the maximum allowed by the existing UL and DL signalling) in a single 3.75 kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH format 1 and NPRACH [RAN1, RAN2, RAN4]

· Multi-tone support for 15 kHz SCS should also be considered
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed

Note: Impact of impairment shall be taken into account


· [bookmark: OLE_LINK26][bookmark: OLE_LINK14]Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction [RAN2]:
· Msg3 transmission without msg1/ Random Access Response (RAR) 
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete


In RAN2#125bis meeting, RAN2 has had initial discussion to clarify some general aspects for this topic and the following agreements have been achieved:
	Agreements:
1. Both NB-IoT and eMTC are within scope of uplink capacity enhancements
2. Both C-plane and U-plane solutions are within scope of uplink capacity enhancements.
3. Only CIoT EPS is within scope of uplink capacity enhancements


In this document, we will give further analysis on this objective and give our proposals. 
Discsission
1.1 Clarification on the objective
In legacy IoT and IoT NTN system, EDT and PUR have been supported for early small data transmission. For reference, the procedures of MO-EDT and PUR for CP solution are copied as below:
[image: ]  (TS 36.300) Figure 7.3b-1: MO-EDT for Control Plane CIoT EPS Optimisation



(TS 36.300)Figure 7.3d-2: Transmission using PUR for the Control Plane CIoT EPS/5GS Optimisations
Even the R19 IoT NTN WID suggests to consider an enhanced EDT procedure, as there is assumption that no Msg1/RAR will be involved, we think the potential solution may look more like an enhanced PUR. Look at this from another angle, as EDT is a contention-based early data transmission scheme, Msg3 transmission without msg1/ Random Access Response in the context of EDT also can be seen as a contention-based Msg3 transmission.
During previous discussion for the scope of R19 IoT NTN WID, there are some views that the current PUR requires a previous configuration by the network and only fit quite predictable traffic patterns, which greatly reduces its applicability in practice. This is also the justification/motivation to support contention-based Msg3 transmission or PUR based on shared UL resources in R19 IoT NTN.
The contention-based PUR-like scheme has been discussed before in R16 IoT WID, but finally not introduced. At that time, the following three schemes have been proposed and mainly evaluated by RAN1: 
· Dedicated Preconfigured Uplink Resource (Dedicated PUR, D-PUR): dedicated Uplink Resource and dedicated DMRS for different UEs. Suitable to the scenarios in which the services of UEs are with regular periodicity and the amount of data to be transmitted is relatively fixed.
· Contention Based Shared Preconfigured Uplink Resource (Contention Based Shared PUR, CBS PUR): shared Uplink Resource and shared DMRS for different UEs. Suitable to the scenarios in which the services of UEs are generally irregular or mainly burst traffics. As different UEs may choose same DMRS, the collision of DMRS may highly downgrade the transmission performance. However, if the DMRS collision issue can be somehow addressed, this scheme may have highest spectrum efficiency.
· Contention Free Shared Preconfigured Uplink Resource (Contention Free Shared PUR, CFS PUR): shared Uplink Resource but dedicated DMRS for different UEs. This scheme can be seen as a trade-off between D-PUR and CBS PUR.
For R16 IoT, finally Dedicated PUR and a simplified CFS PUR (only can multiplexing two UEs) have been supported.

Based on the above background information, we suggest RAN2 to firstly clarify the main task of the objective “to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction” is to support contention-based Msg3 transmission or contention-based Shared PUR.
Proposal 1: RAN2 clarify that the main task of the objective “to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction” is to support contention-based Msg3 transmission or contention-based Shared PUR.
In the following sections, we will give our initial analysis on the RAN2 aspects for supporting an enhanced early data transmission scheme, e.g., contention-based Shared PUR and furthermore, the corresponding Msg4 transmission.
1.2 Contention-based Msg3 transmission
1.2.1 Conditions for using contention-based Msg3 transmission
For legacy PUR, UE needs to firstly fulfill the Timing alignment validation condition (including both PUR TA timer-related criteria and RSRP-related criteria) for triggering PUR as below, then UE can skip the steps of preamble transmission and RAR reception and directly to send Msg3 on the dedicated resources. 
	<<skip the unrelated parts>>
[bookmark: _Toc36566472][bookmark: _Toc36809881][bookmark: _Toc36846245][bookmark: _Toc36938898][bookmark: _Toc37081877][bookmark: _Toc46480502][bookmark: _Toc46481736][bookmark: _Toc46482970][bookmark: _Toc156167646]5.3.3.19	Timing alignment validation for transmission using PUR
The UE shall consider the timing alignment value for transmission using PUR to be valid when the following conditions are fulfilled:
1>	either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers; and
1>	either pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is not configured or the following conditions are fulfilled:
2>	compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not increased by more than increaseThresh; and
2>	compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not decreased by more than decreaseThresh;


Also in general, UE specific PUR transmission can be performed only when the following conditions are met:
(1) The TA of the UE in IDLE state keeps valid;
(2) The UE camps on the cell where pur-Config was provided (if the UE is establishing or resuming an RRC connection in a cell that is different from the cell where pur-Config was provided, pur-Config is released).
In the early stage discussion for R17 IoT NTN, in [2], we have some discussion on the applicability of PUR to IoT NTN and some issues are identified. The issues are mainly for IoT over LEO as following:
· Firstly, due to the movement of satellite, even for stationary UEs, the TA of UE in IDLE state may change frequently and the stored TA may not be able to always keep valid during the relative long pur-TimeAlignmentTimer period. 
· Secondly, for moving cell of IoT over LEO and fixed cell of IoT over LEO with different PCI cases, satellite change would cause frequent cell change. Then it would be very easy or frequent to occur that the cell where UE camps is different from the cell where pur-Config was provided. As mentioned above, if UE initiates RACH on a new cell, the UE should release the PUR resources. That means, in such case cell changes frequently, the allocated PUR resources may hardly have chance to be used.
However, the analysis also indicates the possible solutions for the above issues:
· Firstly, for the issue of TA validation, as NTN UE has the GNSS capability, the UE in IDLE state can estimate timing advance based on its GNSS positioning and perform TA compensation. Then it may be possible for IoT NTN UE to maintain a valid TA before it triggers PUR.
· Secondly, for the issue of moving satellites, the following sub-options were mentioned: 
· Solution #1: the serving cell configures more than one PUR resources, e.g., also provides the neighbor cell’s PUR resource based on prediction of the neighbor cell. If cell changes, the UE can choose to use another PUR resource corresponding to the new cell (if no PUR resource can be found, UE can back to use general RA procedure).
· Solution #2: shared PUR is used, e.g. common PUR resource set is configured and UE can use this PUR resource for PUR transmission in any related cell via some kind of contention way. 
Due to limited time, in R17 IoT NTN, no enhancements specific to PUR has been introduced.

Back to our discussion for R19 IoT NTN, as from R17 IoT NTN, TA compensation has been supported, it can be thought easier for IoT NTN UE in IDLE state to maintain TA validation than IoT UE in TN network. 
Moreover, in order to really ensure the accuracy of TA, it can additionally require UE to verify/update the TA just before triggering PUR. Based on that, RAN2 can further discuss whether the pur-TimeAlignmentTimer is no longer needed.
Proposal 2a: It’s suggested that, if an IoT NTN UE in IDLE state is activated to use R19 contention-based Shared PUR, the UE needs to verify/update the TA just before triggering PUR.
Proposal 2b: If the proposal 2a can be agreed, RAN2 further discuss whether the pur-TimeAlignmentTimer is no longer needed.

According to our analysis in R17 IoT NTN, if contention-based Shared PUR (e.g., above solution 2) can be supported, the requirement in legacy PUR function that PUR can only be used in the cell where pur-Config was provided seems no longer needed. This will further make the PUR function applicable to not only the case of fixed cell of IoT over LEO with same PCI but also the cases of moving cell of IoT over LEO and fixed cell of IoT over LEO with different PCI.
Observation 1: To support contention-based Shared PUR may make the requirement that PUR can only be used in the cell where pur-Config was provided no longer needed. This will further make the PUR function applicable to not only the case of fixed cell of IoT over LEO with same PCI but also the cases of moving cell of IoT over LEO and fixed cell of IoT over LEO with different PCI.
Proposal 3: It’s suggested that, if contention-based Shared PUR is supported, when the UE changes the camping cell, the UE doesn’t need to stop using this enhanced PUR function.

Moreover, due to that the difference of RSRP for different places within NTN coverage is very small, it can be generally assumed that RSRP-related criteria in the Timing alignment validation condition would no longer be applicable.
1.2.2 The configuration for shared PUR resources
For legacy PUR, NW needs to provide UE with dedicated resources configuration via RRC connection release message. For reference, the resources configuration is copied as below (taking NB-IoT as example):
	[bookmark: _Toc36810782][bookmark: _Toc36847146][bookmark: _Toc36939799][bookmark: _Toc37082779][bookmark: _Toc46481418][bookmark: _Toc46482652][bookmark: _Toc46483886][bookmark: _Toc156168588]–	PUR-Config-NB
The IE PUR-Config-NB is used to specify PUR configuration.
PUR-Config-NB information element
-- ASN1START

PUR-Config-NB-r16	::=				SEQUENCE {
	pur-ConfigID-r16					PUR-ConfigID-NB-r16				OPTIONAL,	--Need OR
	pur-TimeAlignmentTimer-r16			INTEGER (1..8)				OPTIONAL,	--Need OR
	pur-NRSRP-ChangeThreshold-r16		SetupRelease {PUR-NRSRP-ChangeThreshold-NB-r16}
																		OPTIONAL,	--Need ON
	pur-ImplicitReleaseAfter-r16		ENUMERATED {n2, n4, n8, spare}	OPTIONAL,	--Need OR
	pur-RNTI-r16						C-RNTI							OPTIONAL,	--Need ON
	pur-ResponseWindowTimer-r16			ENUMERATED {pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}
																		OPTIONAL,	--Need ON
	pur-StartTimeParameters-r16			SEQUENCE {
		periodicityAndOffset-r16			PUR-PeriodicityAndOffset-NB-r16,
		startSFN-r16						INTEGER (0..1023),
		startSubframe-r16					INTEGER (0..9),
		hsfn-LSB-Info-r16					BIT STRING (SIZE(1))
	}																	OPTIONAL,	--Need ON
	pur-NumOccasions-r16				ENUMERATED {one, infinite},
	pur-PhysicalConfig-r16				SEQUENCE {
		carrierConfig-r16					CarrierConfigDedicated-NB-r13,
		npusch-NumRUsIndex-r16				INTEGER (0..7),
		npusch-NumRepetitionsIndex-r16		INTEGER (0..7),
		npusch-SubCarrierSetIndex-r16		CHOICE {
			khz15								INTEGER (0..18),
			khz3dot75							INTEGER (0..47)
		},
		npusch-MCS-r16						CHOICE {
			singleTone							INTEGER (0..10),
			multiTone							INTEGER (0..13)
		},
		p0-UE-NPUSCH-r16					INTEGER (-8..7),
		alpha-r16							ENUMERATED {al0, al04, al05, al06,
														al07, al08, al09, al1},
		npusch-CyclicShift-r16				ENUMERATED {n0, n6},
		npdcch-Config-r16					NPDCCH-ConfigDedicated-NB-r13
	}	OPTIONAL,	-- Need ON
	...,
	[[
		pur-PhysicalConfig-v1650			SEQUENCE {
			ack-NACK-NumRepetitions-r16		ACK-NACK-NumRepetitions-NB-r13
		}														OPTIONAL	--Need ON
	]],
	[[
		pur-PhysicalConfig-v1700			SEQUENCE {
		pur-UL-16QAM-Config-r17		SetupRelease {PUR-UL-16QAM-Config-NB-r17} OPTIONAL,	-- Need ON
		pur-DL-16QAM-Config-r17		SetupRelease {NPDSCH-16QAM-Config-NB-r17} OPTIONAL	-- Need ON
		}				OPTIONAL	-- Need ON
	]]
}

PUR-NRSRP-ChangeThreshold-NB-r16 ::=	SEQUENCE {
	increaseThresh-r16						NRSRP-ChangeThresh-NB-r16,
	decreaseThresh-r16						NRSRP-ChangeThresh-NB-r16	OPTIONAL	--Need OP
}

PUR-UL-16QAM-Config-NB-r17 ::= SEQUENCE {
	uplinkPowerControlDedicated-r17		UplinkPowerControlDedicated-NB-v1700
}

NRSRP-ChangeThresh-NB-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

-- ASN1STOP
------


As for the contents of shared PUR resources configuration, with reference to above PUR-Config IE, from RAN2 perspective, we understand at least the following resources types may be needed:
· Time domain resources, e.g., Periodicity, Offset, start time (H-SFN, frame, SFN etc.) of PUR occasion
· Frequency domain resources, e.g., Carrier, SubCarrier
· TBS
· PUR MPDCCH/NPDCCH search space window
It can be expected that, even shared PUR configuration may have some resources IEs which are similar as the ones in legacy PUR-Config, it’s still possible that the detailed configuration contents for shared PUR will be somewhat different from the legacy PUR-Config. For example, shared PUR configuration may also have a “start time” element which is similar as the corresponding one in PUR-Config. For dedicated PUR, the start time of PUR resources is relative to the last subframe of the first transmission of RRCConnectionRelease message containing pur-Config, but it’s highly possible this would not be the case for the definition of start time for shared PUR resources.
Observation 2: Even shared PUR configuration may have some resources IEs which are similar as the ones in legacy PUR-Config, it’s still possible that the detailed configuration contents for shared PUR will be somewhat different from the legacy PUR-Config.
RAN1 is also discussing how to define and apply OCC (orthogonal cover codes) sequence to NPRACH/NPUSCH to facilitate more UEs multiplexing. We understand further CDMA scheme will be supported for the potential enhanced PUR to alleviate the collision caused by shared time/frequency domain resources. From RAN2 perspective, the OCC sequence will be a new resource type which needs to be provided within the configuration for enhanced PUR.
Proposal 4a: With reference to legacy PUR configuration, RAN2 can take the following resources types as start point for the discussion on shared PUR resources configuration:
· Time domain resources, e.g., Periodicity, Offset, start time (H-SFN, frame, SFN etc.) of PUR occasion
· Frequency domain resources, e.g., Carrier, SubCarrier
· TBS
· PUR MPDCCH/NPDCCH search space window
· OCC resource
As for the configuration way for PUR resources, a straightforward way for contention-based shared PUR configuration is to provide a common PUR resource configuration via SIB (Alt1) that can be shared by all the UEs. 
Alt1 may have high possibility of collision, some other optimized ways can be considered.
Taking into account the potential contents mentioned above, we think it’s also possible to provide shared PUR configuration via dedicated signaling (Alt2). By this way, NW is allowed to configure some different resources for different UEs (e.g., different OCC sequence/index for different UEs) while the other resources still are same for all the UEs. 
Another usually used configuration way is to provide multiple sets of shared PUR resources in the SIB (Alt3) instead of only one set, and then NW can indicate index of the resource set for a specific UE via the dedicated signaling. By this way, the UEs seem as being divided into groups. The UEs within a group share same set of resource while the UEs in different groups using different resource set.
Both Alt2 and Alt3 are better ways for reducing the collision, e.g., better than Alt1, but may need more resources provision.
It’s suggested that RAN2 can be open to discuss/evaluate all the three alternatives: 
Proposal 4b: RAN2 is suggested to open discuss the following alternatives for configuring shared PUR resources:
· Alt1: To provide a common PUR resource configuration via SIB.
· Alt2: To provide shared PUR resources via dedicated signaling. It can be allowed to configure some different resources for different UEs while the other resources may be same for all the UEs.
· Alt3: To provide multiple sets of shared PUR resources via the SIB and NW can indicate index of the resource set for a specific UE via the dedicated signaling.
1.2.3 RNTI and contention resolution
RNTI is another aspect that needs to be discussed. It’s also related to the contention resolution and scheduling of Msg4.
In legacy PUR, PUR-RNTI is introduced which is allocated by eNB and provided to UE within dedicated pur-Config. At least in UE side, it can be seen as a UE-specific RNTI. The DL transmission using PUR resources are addressed by this dedicated PUR-RNTI and no other contention resolution scheme is needed.
For shared PUR scheme, it’s easy to understand such RNTI is used not only for address the DL PUR transmission, but also maybe with the intention to resolve at least part of the collisions.
The following usually used options can be considered for the RNTI design for shared PUR scheme:
1. Common PUR-RNTI (Alt1): That means only one PUR-RNTI may be configured in the common PUR resources configuration. All the UEs using shared PUR can use this common PUR-RNTI to address DL transmission. Such common PUR-RNTI may be similar as P-RNTI or SI-RNTI and just for identifying the PUR service. It seems that no other benefit of collision resolution can be expected.
1. A UE-specific PUR-RNTI allocated by NW (Alt2): Even the other shared PUR resources can be configured via SIB, it still can be possible to let NW separately configure a use-specific PUR-RNTI via dedicated signalling. This UE-specific PUR-RNTI seems similar as that in dedicated PUR, but the difference is that it’s used in a shared resources space. 
1. A resource-specific PUR-RNTI (Alt3): Such RNTI may be similar as RA-RNTI. UE and eNB can respectively calculate the PUR-RNTI according to the resources used/selected by the UE. The main usage is at DL, the eNB use the calculated RA-RNTI to address the DL transmission (e.g., PDCCH/Msg4). The UE only need to handle the DL transmission addressed by its resource-specific PUR-RNTI. However, as the UE using same shared resources would expect same resource-specific PUR-RNTI, the other contention resolution may still be needed.
As this RNTI design is also applicable to the scheduling of Msg4, the proposal will be given under the discussion for Msg4.

1.3 Efficient delivery of Msg4
1.3.1 Msg4 types
In legacy PUR, the following types of “Msg4” are possibly received by UE in the normal process (the abnormal cases, e.g., the PUR fallback or PUR failure indicated from lower layer are not mentioned):
· Physical layer L1 ACK or Timing Advance Command MAC CE: if no DL data needs to be transmitted to the UE, NW may send the L1 ACK to acknowledge the successful Msg3 transmission. It’s also possible for NW to only send a TAC MAC CE to update the TA for the UE in idle. Upon reception one of these two indications, UE can assume the transmission using PUR was successful
· RRCEarlyDataComplete or RRCConnectionRelease with data: if only one DL data needs to be sent to UE, NW can send RRCEarlyDataComplete or RRCConnectionRelease message containing the DL data. Upon reception of such signalling, UE also can think the transmission using PUR was successful.
· RRCConnectionSetup or RRCConnectionResume for fallback: if more data need to be transmitted, NW can send RRCConnectionSetup or RRCConnectionResume messages to fall back UE to connected mode. A newUE-Identity (C-RNTI) may be provided for UE to use after moving to RRC_CONNECTED mode.
Generally, on one hand, we think the above Msg4 types are already enough to cover the main transmission scenarios, so at least now no need can be seen to introduce additional Msg4 signaling. On the other hand, all above types of Msg4 need to be supported for shared PUR scheme to handle different scenarios.
Moreover, the very simple Physical layer L1 ACK has already been introduced in legacy PUR and it’s still applicable to shared PUR scheme to achieve the expected more efficient Msg4 transmission.
Proposal 5: The existing types of “Msg4” for normal PUR process, e.g., Physical layer L1 ACK, Timing Advance Command MAC CE, and RRCEarlyDataComplete/RRCConnectionRelease/RRCConnectionSetup/ RRCConnectionResume, need to be supported for shared PUR scheme. The very simple Physical layer L1 ACK can be used in suitable cases to achieve the expected more efficient Msg4 transmission.
1.3.2 The scheduling of Msg4
In legacy PUR, UE in IDLE mode monitors Msg4 addressed by PUR-RNTI within a search space which is specifically configured for UE. But for shared PUR scheme, we assume only common search space can be used. RAN1 can give further information on this aspect.
Observation 3: For shared PUR scheme, we assume only common search space can be used. This can be further discussed based on RAN1 progress.
Similar as that discussion for Msg3 in section 2.2.3, RAN2 is suggested to consider some alternatives for the scheduling of Msg4.
Proposal 6: RAN is suggested to consider the following alternatives for the scheduling of Msg4:
· Alt1: Common PUR-RNTI configured in the common PUR resources configuration.
· Alt2: UE-specific PUR-RNTI allocated by NW that is similar as the one for dedicated PUR.
· Alt3: Resource-specific PUR-RNTI which can be respectively calculated by UE and eNB according to the resources used/selected by the UE.
1.3.3 Contention resolution
As mentioned above, it’s highly possible that the collision caused by using shared PUR resources cannot be completely resolved by RNTI design. The additional contention resolution scheme is needed.
The straightforward way is to reuse the contention resolution scheme in legacy random access procedure. That is, after recpetion of Msg3, eNB can send a DL MAC PDU in which a Contention Resolution Identity is included. For UE side, it needs to check whether the UE Contention Resolution Identity included in the DL MAC PDU matches the 48 first bits of the CCCH SDU transmitted in Msg3.
Proposal 7: The contention resolution scheme in legacy random access procedure can be reused for shared PUR, e.g., a UE Contention Resolution Identity can be included in the DL MAC PDU and UE checks whether the UE Contention Resolution Identity matches the 48 first bits of the CCCH SDU transmitted in Msg3.
 
1.4 Other issues
For now, the following other issues are identified for shared PUR scheme:
· Coexistence of PUR and contention-based shard PUR
It may be possible for eNB to configure both dedicated PUR for specific UEs and broadcast shared PUR. In such case, we assume UE will prioritize the use of dedicated PUR. Only when the trigger condition is not fulfilled or the dedicated PUR becomes invalid, UE can use the shared PUR resources.
· Backoff scheme when Msg3 collision occurs
When the collision or congestion is detected by eNB, the eNB may use kind of backoff indication via the Msg4 (or DL MAC CE before Msg4) to alleviate the situation. That generally means the UE needs to delay a backoff time and then can choose another time domain resources within the shared PUR resources. RAN2 can firstly discuss the need for backoff scheme after Msg3 and then further discuss the detailed scheme.
Proposal 8: RAN2 is suggested to discuss the following other issues:
· Issue#1: How to handle the coexistence of PUR and contention-based shard PUR
· Issue#2: Whether a backoff scheme is needed when Msg3 collision occurs
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
Based on the above analysis, the following proposals are given for enhanced early data transmission for IoT NTN: 
Proposal 1: RAN2 clarify that the main task of the objective “to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction” is to support contention-based Msg3 transmission or contention-based Shared PUR.

Proposal 2a: It’s suggested that, if an IoT NTN UE in IDLE state is activated to use R19 contention-based Shared PUR, the UE needs to verify/update the TA just before triggering PUR.
Proposal 2b: If the proposal 2a can be agreed, RAN2 further discuss whether the pur-TimeAlignmentTimer is no longer needed.
Proposal 3: It’s suggested that, if contention-based Shared PUR is supported, when the UE changes the camping cell, the UE doesn’t need to stop using this enhanced PUR function.
Proposal 4a: With reference to legacy PUR configuration, RAN2 can take the following resources types as start point for the discussion on shared PUR resources configuration:
· Time domain resources, e.g., Periodicity, Offset, start time (H-SFN, frame, SFN etc.) of PUR occasion
· Frequency domain resources, e.g., Carrier, SubCarrier
· TBS
· PUR MPDCCH/NPDCCH search space window
· OCC resource
Proposal 4b: RAN2 is suggested to open discuss the following alternatives for configuring shared PUR resources:
· Alt1: To provide a common PUR resource configuration via SIB.
· Alt2: To provide shared PUR resources via dedicated signaling. It can be allowed to configure some different resources for different UEs while the other resources may be same for all the UEs.
· Alt3: To provide multiple sets of shared PUR resources via the SIB and NW can indicate index of the resource set for a specific UE via the dedicated signaling.

Proposal 5: The existing types of “Msg4” for normal PUR process, e.g., Physical layer L1 ACK, Timing Advance Command MAC CE, and RRCEarlyDataComplete/RRCConnectionRelease/RRCConnectionSetup/ RRCConnectionResume, need to be supported for shared PUR scheme. The very simple Physical layer L1 ACK can be used in suitable cases to achieve the expected more efficient Msg4 transmission.
Proposal 6: RAN2 is suggested to open discuss the following alternatives for RNTI design and for the scheduling of Msg4:
· Alt1: Common PUR-RNTI configured in the common PUR resources configuration.
· Alt2: UE-specific PUR-RNTI allocated by NW that is similar as the one for dedicated PUR.
· Alt3: Resource-specific PUR-RNTI which can be respectively calculated by UE and eNB according to the resources used/selected by the UE.
Proposal 7: The contention resolution scheme in legacy random access procedure can be reused for shared PUR, e.g., a UE Contention Resolution Identity can be included in the DL MAC PDU and UE checks whether the UE Contention Resolution Identity matches the 48 first bits of the CCCH SDU transmitted in Msg3.

Proposal 8: RAN2 is suggested to discuss the following other issues:
· [bookmark: _GoBack]Issue#1: How to handle the coexistence of PUR and contention-based shard PUR
· Issue#2: Whether a backoff scheme is needed when Msg3 collision occurs
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