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1 Introduction

In RAN2#Adhoc, for RRC_INACTIVE UE, UL data transmission with or without transition to ACTIVE state was discussed and some agreements related to option A for the purposes of further discussion are reached. 
Agreements related to option A for the purposes of further discussion of the options:

1: Agree to the context description as a baseline, with additional enhancements FFS, and with the RLC information as FFS:
The UE context in RRC_INACTIVE includes the configuration of radio bearers, logical 
channels and security. The UE maintains the same PDCP entity like in RRC_CONNECTED 
and maintains PDCP COUNT and SN of PDCP. The possibility to maintain the RLC entity and 
SN is FFS.  Additional information can be considered for the context if a need is identified.

2: Agree to the message contents as follows:

1) UE -> Network: data + UE ID

2) Network -> UE: UE ID (used for identifying the target UE for the response)

FFS whether BSR or other information to be included in message 1 (security information is addressed separately)

FFS whether other information to be included in message 2 (security information is addressed separately)

FFS which layer handles the acknowledgement function for the second message.  It is FFS if subsequent transmissions are allowed without a transition to RRC_CONNECTED.  .

3
The network should be able to send the UE into RRC_CONNECTED in response to UL data transmission if necessary

4
UE ID should be able to uniquely identify the UE context in the RAN.

FFS The need of ARQ.
5
Receiving an application response is handled by whatever mechanism is used for delivering DL data that arrives in RAN while the UE is in RRC_INACTIVE.  Possible enhancements are FFS.

FFS How the UL grant size is determined
6 
The UE context is maintained in an anchor gNB.

7:
The UE decides whether to use small data transmission based on a threshold taking into account at least the amount of data in the UE’s buffer. If amount of data is above the threshold then UE initiates RRC procedure to move to connected. Additional criteria that could be considered (e.g. latency) are FFS.

8: 
Multiple DRBs can be maintained in RRC_INACTIVE, and data transmission takes place on the DRB associated to the concerned service.  It is FFS which bearers are maintained (e.g. some bearers could be treated as suspended such that the UL data cannot be sent on this DRB in inactive.).

9:
If bearers with configured QoS are allowed to be used for UL small data transmission, the QoS is still required to be met. 

This contribution further gives some clarification of option A for the open questions.
2 Discussion
2.1.1 Analysis of remained issues of option A
Issue 1: the possibility to maintain the RLC entity and SN is FFS.
It has been agreed that the UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security.
During discussion in the recent ad hoc, it was observed that the RLC window will be empty for an inactive UE, so there may not be a need to store the RLC state.  However, the static RLC configuration e.g. timers and polling configurations is still needed, and maintaining the RLC entity for the UE in RRC_INACTIVE allows to keep this configuration without requiring signalling.  
Proposal 1: In RRC_INACTIVE, static RLC configuration is maintained but there is no need to store RLC state.
Issue 2: whether BSR or other information to be included in message 1
If UE can not send all the data in one shot transmission then BSR could be included in message 1. This should be an unusual case, e.g. because data arrived just before the transmission, or because the “small data” threshold is configured to be less than the capacity of the uplink resources.  However, there seems no difficulty in allowing to include BSR in message 1 for these cases, and the gNB can use this information to make subsequent scheduling decision whether to keep the UE in RRC_INACTIVE or change to RRC_CONNECTED state.
Proposal 2: BSR can be included in message 1 but is not required.

Issue 3: whether other information to be included in message 2
UE ID sent in message 1 should be included in message 2 as a contention resolution and acknowledgement.  Our understanding is that this is the intention of the agreements already taken. 
If UE has subsequent transmissions then gNB can allocate a new C-RNTI in message 2. TA if needed can be also included in message 2.  Other information is not needed.
If the gNB sends a reconfiguration message to the UE, it could potentially be piggybacked on message 2.  However, this would delay message 2 to wait for context fetch (so that the RRC message can be generated in the serving gNB) and it is preferred to decouple later RRC transmission from the L2 procedures for acknowledgement and contention resolution handled by message 2.
Proposal 3: UE ID received in message 1 should be included in message 2. New C-RNTI and TA can be included in message 2 but are not required.

Issue 4: which layer handles the acknowledgement function for the second message. 

The contention resolution information is in MAC level of message 2, therefore MAC layer is preferred to handle the acknowledgement function. For option A, UE ID in message 1 is included in MAC CE in message 2 as contention resolution. It’s natural to handle the acknowledgement function in MAC layer.
Proposal 4: MAC layer handles the acknowledgement function for the second message.

This proposal is separate from the question of RLC acknowledgement which is addressed in Issue 6 below.
Issue 5: It is FFS if subsequent transmissions are allowed without a transition to RRC_CONNECTED.
If there are a small number of transmissions from UE then the network can instruct UE to enter RRC_CONNECTED state, or gNB just leaves UE in INACTIVE for the subsequent downlink/uplink transmission without any signalling overhead. The transition to RRC_CONNECTED or not is controlled by the network.
Proposal 5: Subsequent transmissions are allowed in INACTIVE state if network does not transfer UE into RRC_CONNECTED state.
Issue 6: The need of ARQ
Acknowledgement that the UL data was successfully validated and decrypted will come from the PDCP entity responsible for this UE. Therefore RLC ACK may only be needed to confirm successful transmission over Uu. However, if the UL PDU is completely contained inside a single transport block, then the confirmation in Msg2 is sufficient to indicate successful transmission over Uu and RLC is not needed.
If the UL PDU cannot fit inside a single transport block and must be segmented over multiple transport blocks, then RLC (NACK) ACK can be used to indicate (un)successful reception of a PDU.
Proposal 6: Whether ARQ is needed or not depends on whether segmentation/reassembly is required.
Issue 7: Receiving an application response is handled by whatever mechanism is used for delivering DL data that arrives in RAN while the UE is in RRC_INACTIVE. Possible enhancements are FFS.
When gNB receives an application response within some short time after the uplink data transmission, then gNB may be able to send it to UE directly.  If the UE is configured to monitor the downlink for some configurable time after the uplink transmission, then a downlink transmission may be scheduled at a DRX transmission opportunity without paging the UE.  Beyond that time, paging should be used first and the DL data can be sent to UE after reception of paging response. The detailed approach is described in [5].
Proposal 7: gNB may send the application response within some short time after the uplink data transmission if the UE is configured to monitor the downlink after the transmission, otherwise paging mechanism is needed. 
Proposal 7a: The UE may be configured to monitor the downlink for a configurable time after sending the uplink transmission.  The procedure to be followed by the UE is FFS e.g. a short DRX cycle.
Issue 8: It is FFS which bearers are maintained
Since the uplink transmission is handled by the user plane without the involvement of RRC, there is no need to use SRB context to effect the uplink data transmission.

In option A, DRBs are not placed into a suspended mode when a UE enters the RRC_INACTIVE state therefore all DRBs are, effectively, maintained. The procedure used by a UE to select a DRB for an uplink transmission is similar to the procedure used in RRC_CONNECTED state – e.g. based on the mapping from QoS flow ID to DRB established by the anchor gNB prior to entry into RRC_INACTIVE state.
Note that the anchor gNB may reconfigure DRBs prior to moving the UE into RRC_INACTIVE. This reconfiguration may include an indication of which DRBs can and cannot be used for UL transmission in RRC_INACTIVE state.
Proposal 8: All DRBs are maintained according to the configuration established by the anchor gNB prior to entry into the RRC_INACTIVE state.
Proposal 8a: The configuration established by the anchor gNB may indicate which DRBs can and cannot be used for UL transmission in RRC_INACTIVE state.
Issue 9: How the UL grant size is determined.

When Option A is used with grant free transmission, the grant size is dependent on RAN1 design. When Option A is used with a 4-step or 2-step RACH procedure, the grant size is dependent on mechanisms offered by those procedures (e.g. based on preamble partitioning).
Proposal 9: The grant size is dependent on RAN1 design and does not need to be decided by RAN2.
3 Conclusion
This contribution analyzes remained issues for option A in RAN2#Adhoc and gives some proposals. 

Proposal 1: In RRC_INACTIVE, static RLC configuration is maintained but there is no need to store RLC state.

Proposal 2: BSR can be included in message 1 but is not required.

Proposal 3: UE ID received in message 1 should be included in message 2. New C-RNTI and TA can be included in message 2 but are not required.

Proposal 4: MAC layer handles the acknowledgement function for the second message.

Proposal 5: Subsequent transmissions are allowed in INACTIVE state if network does not transfer UE into RRC_CONNECTED state.
Proposal 6: Whether ARQ is needed or not depends on whether segmentation/reassembly is required.
Proposal 7: gNB may send the application response within some short time after the uplink data transmission if the UE is configured to monitor the downlink after the transmission, otherwise paging mechanism is needed. 

Proposal 7a: The UE may be configured to monitor the downlink for a configurable time after sending the uplink transmission.  The procedure to be followed by the UE is FFS e.g. a short DRX cycle.
Proposal 8: All DRBs are maintained according to the configuration established by the anchor gNB prior to entry into the RRC_INACTIVE state.

Proposal 8a: The configuration established by the anchor gNB may indicate which DRBs can and cannot be used for UL transmission in RRC_INACTIVE state.
Proposal 9: The grant size is dependent on RAN1 design and does not need to be decided by RAN2.
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