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1. Introduction
[bookmark: _GoBack]A new work item named “NR small data transmissions in INACTIVE state” was agreed. As described in the revised WID in RAN#88e [1], the intention is to avoid unnecessary power consumption and signaling overhead because the RRC_INACTIVE state doesn’t support data transmission until Rel-16 and the UE has to resume the connection (i.e. move to RRC_CONNECTED state) for any DL (MT) and UL (MO) data which means that connection setup and subsequently release to INACTIVE state happens for each data transmission however small and infrequent the data packets are. Two objectives to study, among others, are as below:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
Based on the WID, we give our views on the basic principles for small data transmission in this contribution. 

2. [bookmark: Proposal_Beacon]Discussion
RACH based scheme
According to the description of WID, the potential supported use cases could include smartphone applications and non-smartphone applications. It can be seen that the payload size supported by small data transmission is not only larger than the Rel-16 CCCH message size but also more various. 
Observation 1: The payload sizes of MSGA and MSG3 for small data transmission can be relative variety comparing with the Rel-16 CCCH message size.
Considering the diversity of payload sizes of MSGA and MSG3 for small data transmission, the PUSCH configuration of MsgA and MSG3 can be various, especially the configuration for small data transmission. Should the separate configuration for small data transmission which is different with the configuration for the legacy RACH is supported? This could be discussed by RAN2. 
Proposal 1: RAN2 is kindly requested to discuss whether a separate configuration of MSGA or MSG3 for small data transmission is necessary.
Common parts between RACH-based schemes and use of pre-configured PUSCH resources
When both pre-configured PUSCH resources based solution and RACH-based solution are enabled by the UE and network, is there the priority for the solution selection? According to the discussion of LTE, the pre-configured PUSCH resources could be the dedicated resources. From the perspective of resource efficiency and the power consumption, give preference to the pre-configured PUSCH resources based solution is a better choice. 
Proposal 2: Give preference to the pre-configured PUSCH resources based solution if both RACH-based solution and pre-configured PUSCH resources based solution are allowed in a cell.
In LTE, the EDT is initiated when the network and the UE support EDT, and the size of the resulting MAC PDU is not larger than the edt-TBS, and the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or mo-ExceptionData or delayTolerantAccess. The detailed mapping relationship for the establishment cause is listed in the appendix.
Transmission using PUR is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE has a valid PUR for transmission and meets the TA validation criteria.
In other word, any of the uplink user data packet is to be sent for a PDU session with suspended user-plane resources can be transmitted via EDT with the restriction of TBS or PUR with the restriction of TA valid in LTE. 
If the principle is reused in NR small data transmission, it means all the suspended DRBs in RRC_INACTIVE state can initial an uplink small data transmission. 
Is it applicable for all the suspended DRBs in RRC_INACTIVE state to perform small data transmission, considering the diversity of traffics that are supported and the LCP restriction added in NR?
On the other hand, the QoS requirements for NB-IoT or eMTC are less diverse than those for the potential suspended NR DRBs in RRC_INACTIVE state. If all the suspended NR DRBs in RRC_INACTIVE state can be transmitted as small data transmission, how should the QoS of the suspended NR DRBs be guaranteed?
Proposal 3: RAN2 is kindly requested to discuss whether all the suspended DRBs in RRC_INACTIVE state in NR can be transmitted as small data transmission.

                                                                                             
3. Conclusion
In this contribution, the basic principles for small data transmission are analysed by comparing with data transmission in LTE RRC_IDLE state and the following observation and proposals are given:
Observation 1: The payload sizes of MSGA and MSG3 for small data transmission can be relative variety comparing with the Rel-16 CCCH message size.
Proposal 1: RAN2 is kindly requested to discuss whether a separate configuration of MSGA or MSG3 for small data transmission is necessary.
Proposal 2: Give preference to the pre-configured PUSCH resources based solution if both RACH-based solution and pre-configured PUSCH resources based solution are allowed in a cell.
Proposal 3: RAN2 is kindly requested to discuss whether all the suspended DRBs in RRC_INACTIVE state in NR can be transmitted as small data transmission.
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[bookmark: OLE_LINK11]
Appendix: Mapping between access categories/access identities and RRC establishment cause

Table 4.5.6.1: Mapping table for access identities/access categories and RRC establishment cause when establishing N1 NAS signalling connection via NR connected to 5GCN
	Rule #
	Access identities
	Access categories
	RRC establishment cause is set to

	1
	1
	Any category
	mps-PriorityAccess

	2
	2
	Any category
	mcs-PriorityAccess

	3
	11, 15
	Any category
	highPriorityAccess

	4
	12,13,14,
	Any category
	highPriorityAccess

	5
	0
	0 (= MT_acc)
	mt-Access

	
	
	1 (= delay tolerant)
	Not applicable (NOTE 1)

	
	
	2 (= emergency)
	emergency

	
	
	3 (= MO_sig)
	mo-Signalling

	
	
	4 (= MO MMTel voice)
	mo-VoiceCall

	
	
	5 (= MO MMTel video)
	mo-VideoCall

	
	
	6 (= MO SMS and SMSoIP)
	mo-SMS

	
	
	7 (= MO_data)
	mo-Data

	
	
	9 (= MO IMS registration related signalling)
	mo-Data

	NOTE 1:	A UE using access category 1 for the access barring check will determine a second access category in the range 3 to 7 that is to be used for determination of the RRC establishment cause. See subclause 4.5.2, table 4.5.2.2, NOTE 6.
NOTE 2:	See subclause 4.5.2, table 4.5.2.1 for use of the access identities of 0, 1, 2, and 11-15.



Table 4.5.6.2: Mapping table for access identities/access categories and RRC establishment cause  when establishing N1 NAS signalling connection via E-UTRA connected to 5GCN
	Rule #
	Access identities
	Access categories
	RRC establishment cause is set to

	1
	1
	Any category
	highPriorityAccess

	2
	2
	Any category
	highPriorityAccess

	3
	11, 15
	Any category
	highPriorityAccess

	4
	12,13,14,
	Any category
	highPriorityAccess

	5
	0
	0 (= MT_acc)
	mt-Access

	
	
	1 (= delay tolerant)
	Not applicable (NOTE 1)

	
	
	2 (= emergency)
	emergency

	
	
	3 (= MO_sig)
	mo-Signalling

	
	
	4 (= MO MMTel voice)
	mo-VoiceCall

	
	
	5 (= MO MMTel video)
	mo-VoiceCall

	
	
	6 (= MO SMS and SMSoIP)
	mo-Data

	
	
	7 (= MO_data)
	mo-Data

	
	
	9 (= MO IMS registration related signalling)
	mo-Data

	
	
	10 (= MO exception data)
	mo-ExceptionData (NOTE 3)

	NOTE 1:	A UE using access category 1 for the access barring check will determine a second access category in the range 3 to 7 that is to be used for determination of the RRC establishment cause. See subclause 4.5.2, table 4.5.2.2, NOTE 6.
NOTE 2:	See subclause 4.5.2, table 4.5.2.1 for use of the access identities of 0, 1, 2, and 11-15.
NOTE 3: 	This applies to the UE in NB-N1 mode.
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