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Discussion and Decision
1 Introduction
R17 NR small data transmissions in INACTIVE state WI was agreed in RAN#86 with the WI scope as below. 
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This work item enables small data transmission in RRC_INACTIVE state as follows:
- For the RRC_INACTIVE state:
o UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

= 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

o 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 typel resources for small data transmission in UL
for INACTIVE state [RAN2]

o Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed
[RAN4]

No new RRC state should be introduced in this WID. Transmission of smalldata in UL, subsequent
transmission of smalldata in UL and DL and the state transition decisions should be under network control.

Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable.

Note 2: Any associated specification work in RANI that is needed to support the above set of objectives
should be initiated by RAN2 via an LS.






This contribution provides our view on the data transmission via RACH procedure
2 Discussion

As indicated in [1], following aspects should be considered for the first transmission via RACH procedure.
1) How to identify the UE in NW side?

2) How to perform the contention resolution?

3) How to support the larger payload size?

4) Support CFRA or not?

5) UE behavior upon RACH failure?
· Issue 1: How to identify the UE in NW side?
In legacy, NW can identify the INACTIVE UE via the UE I-RNTI which is carried in the RRCResumeRequest message. If UE skips the RRCResume procedure and performs the data transmission in the INACTIVE state directly, UE should provide its UE identity in the explicit way or implicit way. 
· The explicit way is for UE to carry its UE I-RNTI to the NW in the first transmission, and NW can identify the UE via the explicit information. 
· The implicit way is to provide the UE dedicated PRACH/preamble for the first data transmission, and NW can identify the UE via the dedicated resource. 

Proposal 1: The UE carries its UE ID (i.e. I-RNTI) in the first transmission via CBRA in INACTIVE state. 
· Issue 2: How to perform the contention resolution in the data transmission via CBRA?
In legacy, there are two types of contention resolution for the CBRA:
· For the CONNECTED UE, the contention resolution is performed via the NW scheduling DCI with the UE specific C-RNTI;

· For the IDLE/INACTIVE UE, the contention resolution is performed via contention resolution MAC CE which is carried in Msg4, and the content of the CR MAC CE is equal to the Msg3 RRC message which carries the UE ID. 
If the INACTIVE UE performs the direct data transmission, there is no UE dedicated C-RNTI allocated for the UE specific scheduling, and there is no RRC message in Msg3 for the contention resolution. In order to perform the contention resolution, if the UE ID is carried in the first data transmission in Msg3, the UE ID (i.e. I-RNTI) can be carried in Msg4 and used for the contention resolution. 
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Proposal 2: The UE ID (i.e. I-RNTI) is carried in Msg4 for contention resolution purpose for the direct data transmission via CBRA. 
· Issue 3: How to support the larger payload size for the transmission via RACH?
In legacy, the Msg3 size configuration for the IDLE/INACTIVE UE is taken the cell coverage into account, and 56-bit is the typical MAC PDU size. 

If we use this size for the data transmission, due to the L2 header is no less than 6 bytes, the actually payload size for transmission is very small. In order to carry the larger payload size for the direct data transmission, NW can configure the specific PRACH/preamble resource for this purpose. 

In order to support the larger payload size via RACH procedure, to guarantee the transmission reliability, UE’s radio quality should be good or the UE should be stay near the cell center (not at cell edge). Therefore, some conditions can be configured for the direct data transmission. If the INACTIVE UE fulfills the condition, the direct data transmission in INACTIVE state is allowed.  
Proposal 3: NW can configure the dedicated PRACH/preamble resource pool for the direct data transmission in INACTIVE state.
Proposal 4: NW can configure the condition for the direct transmission, and the condition can be the RSRP/RSRQ threshold, or the TA value.  

Proposal 4a: For the RSRP/RSRQ threshold-based condition, if the UE measured RSRP/RSRQ of the serving cell is not smaller than the threshold, UE can perform the direct data transmission. 

Proposal 4b: For the TA threshold-based condition, if the TA value acquired from the RAR/Msg2 is smaller than the threshold, UE an perform the direct data transmission. 
· Issue 4: Support CFRA or not?
In legacy, the INACTIVE UE cannot have the UE specific PRACH/preamble resource for CFRA. But for the INACTIVE data transmission, it’s possible since NW can provide the UE dedicated resource via the RRC release message when setting the UE in the INACTIVE state. 
Considering the data transmission via CBRA still has the risk of the transmission failure due to the RACH collision, for the high priority UE or the high priority service, the transmission reliability can be improved if CFRA can be used for the INACTIVE direct data transmission. 
Proposal 5: The direct data transmission via CFRA can be considered in order to avoid the RACH collision and transmission failure for the high priority UE/service. 
· Issue 5: UE behavior upon RACH failure?
In legacy, when the INACTIVE UE endures the RACH failure for RRCResumeRequest transmission, upon T319 expiry the UE will record the failure information, go to RRC_IDLE and inform upper layer of the resume failure cause. 
If INACTIVEUE performs the direct transmission via RACH failure, then UE operation can have two options:

· Option 1: Similar as legacy resume failure procedure, UE will record the failure information, go back to IDLE and inform the direct data transmission failure cause to upper layer;
· Option 2: Fallback to legacy RRCResume procedure. 

Even though both the direct transmission and the RRCResume procedure are via RACH procedure, the RACH success probability could be different. According to the NW access control policy, the RRCResume procedure may have the higher access priority than the user plane data transmission. Therefore, in order to recovery the data transmission, in option 2 UE can fallback to legacy RRCResume procedure to enter the CONNECTED state; but in option 1, UE has to trigger the NAS/AS connection from the IDLE state. Option 2 is better than option 1. 
[image: image3.png]NW

MsgA transmission k:l. I-RNTI MAC CE))
Fallback

MsgA transmission (RRCResumeRequest)





Proposal 6: UE should trigger the legacy RRCResume procedure if the direct data transmission fails. 
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: The UE carries its UE ID (i.e. I-RNTI) in the first transmission via CBRA in INACTIVE state. 
Proposal 2: The UE ID (i.e. I-RNTI) is carried in Msg4 for contention resolution purpose for the direct data transmission via CBRA. 
Proposal 3: NW can configure the dedicated PRACH/preamble resource pool for the direct data transmission in INACTIVE state.

Proposal 4: NW can configure the condition for the direct transmission, and the condition can be the RSRP/RSRQ threshold, or the TA value.  

Proposal 4a: For the RSRP/RSRQ threshold-based condition, if the UE measured RSRP/RSRQ of the serving cell is not smaller than the threshold, UE can perform the direct data transmission. 

Proposal 4b: For the TA threshold-based condition, if the TA value acquired from the RAR/Msg2 is smaller than the threshold, UE an perform the direct data transmission. 

Proposal 5: The direct data transmission via CFRA can be considered in order to avoid the RACH collision and transmission failure for the high priority UE/service. 

Proposal 6: Upon the INACTIVE direct data transmission failure, UE should trigger the legacy RRC Resume procedure. 
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