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1 Introduction

In RAN2#97, for RRC_INACTIVE UE, UL data transmission with or without transition to RRC_CONNECTED state was discussed, some agreements for common aspects of the potentials solutions for UL data in inactive have been achieved:
Agreements for common aspects of the potentials solutions for UL data in inactive (as yet there is no agreement to support UL data in inactive):

1a1: The UE AS context identifier used for uplink data transmission in RRC_INACTIVE should be the same as the one used in state transition from RRC_INACTIVE to RRC_CONNECTED.

1a2: The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and is used to locate the AS context when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.

1c: The UE AS Context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED. 

1d:  The network should have the ability to perform a context update when the UE sends small data in RRC_INACTIVE. That update should rely on RRC signalling and should be done in the “second” message (e.g. RRCConnectionResume or a control response message triggered by small data transmission).

2a: Small data transmission can both operate with 2-step or 4-step RACH procedure.  

2b: Small data transmission uses the AS Context ID transmitted in the “first” message for contention resolution (at least when RACH is used).

3: 
After the “first” message with small UL data is received the network should be able to inform the UE that it should move to RRC_CONNECTED via a DL RRC message (e.g. RRCConnectionResume).

5a1: Transmission of large data is envisioned to cause a state transition to RRC_CONNECTED.  The state transition is a network decision.

5b: The UE provides in the “first” message with the initial uplink data transmission all necessary information to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE e.g. BSR.  It is FFS if a data threshold would be applied to trigger a separate procedure for data transmission as opposed to connection resume.

6a: Subsequent small uplink data transmissions (I.e. transmissions after the first UL data) in RRC_INACTIVE should be supported. FFS whether the term “subsequent small data” cover only the case of infrequent transmissions or also frequent transmissions.
6b: It is beneficial to send small downlink data to the UE with the network response message (e.g. Msg4) if user plane data are available, provided that the user plane design supports it.

8a: Small data transmission solution should be able to support at least RLC ARQ mechanism. 

Note: Wait for RAN1 progress regarding HARQ retransmissions.

10: Whichever solution is selected, the UE performs the tasks based on its RRC state.  Further tasks specific to the data transmission procedure can be discussed if they are found necessary.

12: The “first” message with small UL data could provide information to enable the network to apply Overload control and prioritisation, if needed.  It is FFS what form of overload control/prioritisation might apply in the contention based case.
This contribution further gives view of UL data transmission of common aspect in RRC_INACTIVE.
2 Discussion
2.1 UE AS context
The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and is used to locate the AS context when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.
The UE AS context is only stored in the gNB where the UE goes to RRC_INACTIVE. Therefore it should be composite of the gNB ID information. “AS Context ID” should be unique in the gNB.
In addition, DRB configuration and security context should be stored in order to support data transmission
During the data transmission, serving gNB can update AS context, e.g modify current RB or establish new RB with new QoS flow requirement. If the context relocation is needed then AS context ID and key update indicator can be update even UE still stays in the RRC_INACTIVE.
Proposal 1: UE AS context is composed of UE AS context ID, DRB configuration and security context. UE AS context ID is unique in a gNB and it includes gNB ID information. Serving gNB can update AS context including AS context ID, RB configuration and key updating if needed.
2.2 Overload control for data transmission
LTE introduce service specific access control as overload control for both RRC_IDLE and RRC_ACTIVE UE.
For RRC_INACTIVE UE, it could be used as a baseline mechanism when service on the allowed RB is triggered. 
In contention based case, it is not foreseen a new strong requirement for overload control. If transmission on the contention resource fails, back off mechanism could be applied. 
If new service with new QoS flow ID is triggered, SSAC can be applied. Data can be sent in the default allowed RB. gNB can trigger the new RB establishment for the new QoS flow ID.
Proposal 2: Service Specific Access Control mechanism can be baseline as overload control. Further enhancement can be studied. In contention based case, additional data transmission interval can be controlled by the gNB. 
2.3 Subsequent UL small data transmission
After the first data transmission, UE can continue the subsequent data transmission if UL grant is available either by scheduling mode or grant free mode. Therefore the “subsequent small data” cover both the case of infrequent transmissions and also frequent transmissions. 
Further gNB can control subsequent data transmission, for example, gNB decided to not scheduling UL grant or limit subsequent transmits by a data transmission interval.
Proposal 3: Subsequent small data can be transmitted in RRC_INACTIVE in both cases of frequent and infrequent transmissions. 
2.4 Downlink reception after UL transmission
After the “first” message with small UL data is sent, UE will start receiving the downlink feedback of MAC ACK or RLC ACK in a timer. During the timer running, upon reception of downlink data, UE restarts the timer. RRC-INACTIVE UE can detect R-RNTI, P-RNTI and C-RNTI if UE has a valid C-RNTI.
Proposal 4: UE starts to downlink reception in a timer after the “first” message with small UL data is sent. After the timer expires, UE monitor downlink R-RNTI, P-RNTI and valid C-RNTI if available. 
2.5 Data threshold to trigger data transmission
If the grant can fit the data on the allowed RB in UE buffer then UE can send data to gNB. If the grant cannot fit the data in UE buffer then UE can send BSR and part of data to gNB, gNB can control state transition behavior. Transmission of large data is envisioned to cause a state transition to RRC_CONNECTED. 
Another alternative, UE direct initiates RRC resume procedure if BSR is higher than the data threshold. 
The deference is UE controlled based on the configured data threshold. The transmission efficiency of large data is higher in RRC_ACTIVE.
Proposal 5: UE may be configured a data threshold to trigger data transmission and separate state transition.
2.6 Security aspects
When UE stay in the same cell, UE encipher and integrity protect the data based on old key.

When UE moves to new cell and uplink data transmission triggers, one alternative, UE send data with RRC message. UE derive new key. Data is ciphered by new key. RRC is protected based on old key. If old cell successfully check the MAC-I of RRC, it derive new keNB and send it along with other AS context to new cell. New cell derive new RRC/UP key based on received keNB, decipher the data. 
Another alternative, UE first send RRC message based on old key, UE context is fetched to new cell then new cell command to derive new key. Then UE encipher and integrity protect the data based on new derived key.
Proposal 6: UE use old key to protect data transmission when UE stay in same cell. when UE move to new cell, the first RRC is integrity protected based on old key, UE derive new key to protect data transmission. 
2.7 Contention based transmission
Upon UL data arrival, an RRC_INACTIVE UE performs contention-based PUSCH transmission or RACH procedure according to an indication broadcasted by the network. TA =0 is assumed for contention-based PUSCH transmission.
Proposal 7: Upon UL data arrival, an RRC_INACTIVE UE performs contention-based PUSCH transmission or RACH procedure according to an indication broadcasted by the network. TA =0 is assumed for contention-based PUSCH transmission.
3 Conclusion
This contribution analyzes the common aspect of UL uplink transmission in RRC_INACTIVE. 
Proposal 1: UE AS context is composed of UE AS context ID, DRB configuration and security context. UE AS context ID is unique in a gNB and it includes gNB ID information. Serving gNB can update AS context including AS context ID, RB configuration and key updating if needed.
Proposal 2: Service Specific Access Control mechanism can be baseline as overload control. Further enhancement can be studied. In contention based case, additional data transmission interval can be controlled by the gNB. 
Proposal 3: Subsequent small data can be transmitted in RRC_INACTIVE in both cases of frequent and infrequent transmissions. 
Proposal 4: UE starts to downlink reception in a timer after the “first” message with small UL data is sent. After the timer expires, UE monitor downlink R-RNTI, P-RNTI and valid C-RNTI if available. 
Proposal 5: UE may be configured a data threshold to trigger data transmission and separate state transition.
Proposal 6: UE use old key to protect data transmission when UE stay in same cell. when UE move to new cell, the first RRC is integrity protected based on old key, UE derive new key to protect data transmission. 

Proposal 7: Upon UL data arrival, an RRC_INACTIVE UE performs contention-based PUSCH transmission or RACH procedure according to an indication broadcasted by the network. TA =0 is assumed for contention-based PUSCH transmission.
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