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RAN2 are discussing small data transmission (SDT) in RRC_INACTIVE [1]. Similar to EDT for 5GC, SDT allows small data packets to be exchanged between UE and gNB whilst the UE remains in INACTIVE state. The current RAN2 framework assumes that for SDT, data exchange can happen over radio bearers (RBs) that are configured for SDT. Hence, there are some RBs that are allowed for SDT (referred to as SDT RBs) and others that are not allowed for SDT (non-SDT RBs). RAN2 has asked CT1 to provide their views on the RAN2 assumed framework and also answer the question whether a second RRCResume is triggered by NAS if there is an ongoing RRCResume procedure in access stratum:
Question: RAN2 agreed that only radio bearers configured for SDT are resumed and additional UL and DL data can be exchanged between UE and network as part of a given SDT session while the UE is still in RRC_INACTIVE (i.e. without transition to RRC_CONNECTED). In this case, if new UL data or NAS message becomes available for non-SDT radio bearers (which are suspended), would it be possible that NAS triggers another request to transition into RRC_CONNECTED and provides access category, access identities and resume cause?
2. Discussion for user plane 
From user plane perspective, SDT for NR is very similar to UP-EDT defined for LTE:
· Both SDT and EDT will be supported with 5GC
· Both SDT and EDT are applicable for RRC_INACTIVE state at AS layer
· Both SDT and EDT rely on the NAS layer to trigger resumption of an RRC connection and provide access category and access cause to lower layers
· Both SDT and EDT have a data threshold (at AS layer) which determines whether the data is suitable for transmission within RRC_INACTIVE state or not
· Both SDT and EDT require the AS layer to have access to the upper layer data prior to moving to RRC_CONNECTED state
Based on the above, it can be observed that for both SDT and UP-EDT, the interaction between NAS and AS can be similar for both SDT and EDT. 
Observation 1: For both SDT and UP-EDT, the interaction between NAS and AS layers is very similar. 
It should be noted that the interaction between NAS and AS in case of EDT is left to UE implementation and the following notes are captured in the RRC specification 
	3GPP TS 36.331 section 5.3.3.1b
NOTE 1:	Upper layers request or resume an RRC connection. The interaction with NAS is up to UE implementation
NOTE 2:	It is up to UE implementation how the UE determines whether the size of UL data is suitable for EDT



One difference between SDT and UP-EDT is that in case of UP-EDT all radio bearers at AS are resumed, but in case of SDT, current RAN2 assumption is that only the radio bearers configured for SDT are resumed. However, NAS has no visibility of these radio bearers and from NAS perspective, the modelling of lower layers is exactly same regardless of which radio bearers are resumed. Thus, for SDT, it can be assumed that the interaction between upper layers and NAS is up to the UE implementation and that all data can be available to AS (similar to UP-EDT) before moving to RRC_CONNECTED. 
When an uplink user data packet has to be sent, the NAS layer shall request the lower layers to transition to RRC_CONNECTED state (this is same as today – i.e., no changes needed in NAS for this). The CT1 specification doesn’t require NAS layer to distinguish different transport mechanisms that may be used at lower layers.
	3GPP TS 24.501 section 5.3.1.4
Upon:
a)	a trigger of a procedure which requires sending of a NAS message different from a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed"; or
b)	an uplink user data packet to be sent for a PDU session with suspended user-plane resources;
the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).



If the NAS layer has requested the lower layers to transition to RRC_CONNECTED state and received an indication from the lower layers that the RRC connection has been suspended, the UE shall still stay in 5GMM-CONNECTED mode with RRC inactive indication according to current CT1 specification. A new request for transitioning into RRC_CONNECTED state is only necessary if the lower layers have not completed the transmission of the pending UL data. This is already clear from the existing NAS specifications as highligthed below. 
	3GPP TS 24.501 section 5.3.1.4
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives an indication from the lower layers that the RRC connection has been suspended, the UE shall stay in 5GMM-CONNECTED mode with RRC inactive indication. The UE shall re-initiate any pending procedure that had triggered the request to the lower layers to transition to RRC_CONNECTED state, if still needed.



Based on the above analysis, we propose the following.
Proposal 1: From UP perspective: 
a) SDT is transparent to NAS (same as LTE UP-EDT with 5GC)
b) From NAS perspective UE is modelled to be in 5GMM-CONNECTED mode with RRC inactive indication
c) The data that is to be transmitted in case of SDT and UP-EDT can be considered as pending uplink data packet from NAS perspective. It is unnecessary for NAS layer to distinguish SDT, UP-EDT (i.e. NAS need not be aware of the transport mechanism used at lower layers).
d) If the NAS layer has requested the lower layers to transition to RRC_CONNECTED state and received an indication from the lower layers that the RRC connection has been suspended, the UE shall still stay in 5GMM-CONNECTED mode with RRC inactive indication according to current CT1 specification. In this case NAS will trigger a new request to the lower layers to transition to RRC_CONNECTED only if there is still pending data/NAS procedure. 
3. Discussion for control plane 
Unlike UP-EDT, SDT is also applicable for some NAS messages). RAN2 has discussed the LPP message transfer. SDT may be used to transmit LPP message which is contained in the UL NAS TRANSPORT message and such message is carried over SRB2 in AS layer. Similar to the UP data, it is also possible for the NAS layer to submit the UL NAS TRANSPORT message to the lower layers along with the request to transition to RRC_CONNECTED state. There are two options to enable this: 
Option 1: It is assumed that the UL NAS TRANSPORT messages are also available to AS during SDT phase (i.e. similar modelling as UP above). 
Option 2: It is assumed that the NAS will provide NAS messages to AS once SDT is configured (this is different to UP handling, but only needs NAS to be aware of the fact that SDT is configured for NAS messages whilst UE is in RRC_INACTIVE). 
In our view both option 1 and option 2 seem feasible. Option 1 is simpler and reuses the UP frame work. So, we prefer option 1. 
Proposal 2: Similar to UP handling, the NAS messages are also assumed to be available to AS for SDT (no changes to CT1 spec)
4. Triggering second RRCResumeRequest
RAN2 asked whether a new RRCResumeRequest is triggered by the NAS layer whilst there is an ongoing resume request at the AS layer.  Once the pending uplink data or NAS procedure which triggers the initial resume request is processed by the lower layers (i.e. this data is not pending anymore), then NAS already assumes that the previous request for RRCResume has been handled. If there is any other pending procedure or uplink data packet and the RRC connection is still suspended, the NAS layer triggers a request to the lower layers to transition to RRC_CONNECTED state. This is clear from Note 0 below. 
	3GPP TS 24.501 section 5.3.1.4
NOTE 0:	Any pending procedure or uplink data packet when receiving an indication from the lower layers that the RRC connection has been suspended, triggers a request to the lower layers to transition to RRC_CONNECTED state. This is also the case when the pending procedure or uplink data packet triggered a previous request to the lower layers to transition to RRC_CONNECTED state.



Based on the text quoted above, it is clear that when a first trigger for sending a NAS message (other than registration request) or an uplink user data packet is detected, NAS will initiate RRC resume procedure by requesting the lower layers to transition to RRC_CONNECTED state. Once the lower layers move to the RRC connected state, an indication is sent back to the NAS layer. Until this indication is received, from NAS perspective, the lower layers are still trying to process the previous request to move the RRC_CONNECTED state.
If the first initiation of RRC resume procedure is triggered by the NAS layer and then the NAS layer receives an indication that the RRC connection has been suspended, the UE can still stay in 5GMM-CONNECTED mode with RRC inactive indication, as described:
	3GPP TS 24.501 section 5.3.1.4
If the UE in 5GMM-CONNECTED mode with RRC inactive indication receives an indication from the lower layers that the RRC connection has been suspended, the UE shall stay in 5GMM-CONNECTED mode with RRC inactive indication. The UE shall re-initiate any pending procedure that had triggered the request to the lower layers to transition to RRC_CONNECTED state, if still needed.



There will be different cases to handle here:
1) The lower layers initiate the RRC resume procedure and returns an indication that RRC connection has been suspended. 
2) The lower layers initiate RRC resume procedure and sends no indication to NAS layer.
In case of case 1, the NAS layer shall trigger a new request to the lower layers to transition to RRC_CONNECTED state if needed (i.e. only if there is still pending data or NAS procedure). 
In case of case 2, since there is no indication from lower layers yet to the NAS layer, NAS will assume that the previous request is still pending. There is no need for NAS in this case to trigger another request to the lower layers to transition to RRC_CONNECTED state since the assumption is that the lower layers are already in the process of executing the previous request to move to RRC_CONNECTED state. Even if multiple requests are sent to lower layers to transmition to RRC_CONNECTED state, the lower layers eventually may only transmit one RRCResumeRequest message. 
Some discussion regarding this also happened in the recent RAN2 meeting and RAN2 has captured the following in the meeting minutes: 
	R2-2102715	Corrections to initiation upon reception of RAN paging and T380 Expiry	Samsung Electronics Co., Ltd	CR	Rel-15	38.331	15.13.0	2476	-	F	NR_newRAT-Core
· [006] Not pursued
· [006] The UE should not start the 2nd RRC resumption procedure when there is a RRC resumption procedure ongoing (no spec change required)



Thus, it is the understanding that whilst an RRCResume procedure is ongoing, the UE may not trigger another RRCResume procedure until the first procedure is completed. 
Proposal 3: CT1 should reply as follows to the RAN2 question regarding second RRCResume trigger: 
· While the UE is in 5GMM-CONNECTED mode with RRC inactive indication, NAS layer triggers the lower layers to transition to RRC_CONNECTED state upon arrival of new UL data or a pending NAS procedure. 
· [bookmark: _Hlk71538497]If the NAS layer has triggered the lower layer to transition to RRC_CONNECTED state and received no indication from the lower layer yet (i.e., the previous request to lower layers to transition to RRC_CONNECTED state is still pending at the lower layers), if a new UL packet arrives at NAS, the NAS layer waits till there is a response from the lower layers for the pending request. In this case, if lower layers indicate that RRC_CONNECTION is suspended in response: 
· NAS will trigger a new request for transition to RRC_CONNECTED state if there is still pending UL data/NAS message.
· NAS will stay in 5GMM-CONNETED mode with RRC INACTIVE indication if there is no pending UL data/NAS message.
5. Conclusion and proposals
CT1 replies RAN2 according to discussion above.
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