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Introduction
[bookmark: _Hlk66110521]Upon UE detecting the non-SDT traffic arrival in an ongoing SDT procedure, there are two solutions on the table [1] that UE can utilize to inform the network of the arrival of non-SDT traffic. The first solution, known as the CCCH solution, makes UE send again the RRC Resume Request to the network upon detecting the arrival of non-SDT traffic, while the second solution, known as the DCCH solution, allows UE to send a new UL DCCH message which serves dedicatedly for informing the network of the arrival of non-SDT traffic. It is expected after the RAN#116 e-meeintg, only one solution (i.e., either the CCCH or DCCH solution) will be agreed and adopted in RAN2, according to the instruction given by the session chair as follows.

	Regarding CCCH vs. DCCH – there will be no email discussion on this topic.  This will also be added in the Agenda but to give you all a head start I am sharing it here.   
1. Aim for next meeting: select one of the solutions in the next meeting (
1. Recommendation:  Companies from each camp are strongly encouraged to get together and produce one co-sourced paper for each of CCCH or DCCH solutions.  I suggest one company takes the lead from each camp, gets the supporters on board and creates a joint paper that includes a consolidated view on how the details of each solution would work.  The email discussion from Intel contains a lot of the details and companies views so that should help the lead of each camp to consolidate the views and address all technical aspects and concerns from SA3.  NOTE at this stage we don’t want to create additional work for other WGs.  I suggest that the paper also contains a pseudo CR. 
Outcome:  Two co-sourced papers (one for each solution)  with acceptable proposals and a pseudo CR.



Although the DCCH solution, via avoiding sending again the RRC resume request, seems to be a more preferable option as it confuses less to the upper layer as well as to other working groups with regard to the key derivation and PDCP counter resetting issues, it creates some new issues to be addressed in RAN2. For example, when the UE intends to send a DCCH message to the network while there is no UL resource/grant available for the UE, it is unclear whether the UE is allowed to trigger a RA procedure for sending DCCH messages in RRC_INACTIVE. If UE is allowed to trigger a RA procedure for sending DCCH messages in RRC_INACTIVE, it is also unclear which UE identity shall be informed to the network together with the DCCH message and whether it is required to multiplex an additional RRC message or MAC CE(s) with the DCCH message in MSG3/MSGA to carry the UE identity. All these issues are discussed in this paper and several remedies are proposed based on which phase of the SDT procedure the UE is in.
Discussion
0. Non-SDT traffic arrives before the 1st UL transmission
Upon detecting the data arrival from the SDT DRB/SRB, a UE may initiate a 4-step RA-SDT by using the PRACH resource configured for the RA-SDT. After that, the UE may further detect the data arrival from the non-SDT DRB/SRB, before the UE sends out msg3 as the 1st SDT UL transmission. In this case, no matter whether the CCCH or the DCCH solution will be adopted eventually, one possible handling is to let UE cancel the current RA-SDT and initiate a legacy RA procedure (by using the PRACH resource configured for normal RA) for executing the legacy RRC resume procedure. However, with such handling the RAR as well as the UL grant scheduled by the network for the triggered RA-SDT cannot be canceled and hence will become a waste. In addition, as re-initiating a RA procedure usually takes more time for UE to obtain a UL transmission opportunity than waiting for the RAR and UL grant from the previous RA does, it is going to take more time for the UE to enter RRC_CONNECTED with such handling (i.e., canceling the current RA-SDT and initiating a new normal RA).
[bookmark: _Toc85792914]Before UE sending the first RRC message to the network, canceling the current RA-SDT and restarting a legacy RA may cause extra delay for entering RRC_CONNECTED state.
Another possible handling is to let UE continues the current RA-SDT, and inform the network in the upcoming UL grant that the intended procedure is the legacy RRC resume procedure instead of the SDT procedure. To implicitly inform the network the purpose is to perform the legacy RRC resume, the UE can simply send the legacy RRC resume request message with the legacy ResumeCause values, without multiplexing any user data or BSR MAC CE with it. In this method, if the UE has received the RAR and built the msg3 PDU for the 1st SDT UL transmission, the UE needs to flush the msg3 buffer and rebuild the msg3 PDU containing only the legacy RRC Resume Request message and optionally the padding bits. With such a method, the network also needs to have the same understanding that the UE is performing the legacy RRC resume procedure while receiving only the RRC resume request message and optionally the padding bits in a grant intended for small data transmission. Similar handling can also apply to the case when UE detects the non-SDT traffic arrives in an ongoing 2-step RA-SDT procedure; in this case, UE may continue with the 2-step RA-SDT, flush the msgA buffer, and rebuild the msgA payload containing only the legacy RRC resume request message and optionally the padding bits.
Upon detecting the arrival of non-SDT traffic after initiating an RA-SDT, UE may continue with the RA-SDT, flush the msg3/msgA buffer, and rebuild a new msg3/msgA PDU containing only the RRC Resume Request message and optionally the padding bits, if the UE has not sent out the msg3/msgA yet.
Please note that Proposal 1 is applicable no matter whether the CCCH or the DCCH solution is selected by RAN2 eventually.
0. UE ID handling for the DCCH approach
During an RA-SDT procedure, when UE transmits a DCCH message (for informing the arrival of non-SDT traffic) in a UL grant obtained after the contention resolution has been resolved, the network is able to identify who is sending the DCCH as the UL grant is dedicated for an identified UE. However, in case there is no available UL grant and UE needs to initiate another RA procedure to send the DCCH, UE must indicate its ID in that RA procedure, similar to what a UE needs to do while performing CBRA in RRC_CONNECTED.
[bookmark: _Toc85792915]In case the UE initiates a new RA procedure for sending the DCCH (to inform the data arrival from the non-SDT RB), a UE ID must be transmitted in msg3/msgA, so that the network can identify the UE who is sending the DCCH message.
One option for UE to indicate its ID is to let UE send the C-RNTI MAC CE (perhaps together with the DCCH message) in msg3/msgA. However, C-RNTI is not always available to the UE when the UE is in RRC_INACTIVE. In an RA-SDT procedure, the C-RNTI (obtained from the TEMPORARY_C-RNTI/C-RNTI in RAR/successRAR) is available to the UE shortly after the UE has resolved the contention resolution. The C-RNTI previously configured in RRC_CONNECTED is ‘only’ used for UE to monitor PDCCH in CG-SDT as per agreed in the RAN2#115 e-meeting, and such a C-RNTI may become invalid whenever the CG configuration becomes invalid (e.g., TAT expires, moves to another cell), hence it may not be a suitable candidate.
[bookmark: _Toc85792916]After triggering an RA-SDT, UE may not have a valid C-RNTI until the contention resolution has been resolved.
Using C-RNTI as the UE ID while sending DCCH could be more preferred as it involves less specification impact (since the legacy C-RNTI MAC CE can be reused). However, a restriction needs to be applied at the UE side so that UE is only allowed to send the DCCH message after the contention resolution has been resolved in an RA-SDT (since that the UE can have a valid C-RNTI). Note that applying such restriction may cause some extra delay for the network to respond to the the arrival of non-SDT traffic. While triggering another RA procedure for sending the DCCH message, the C-RNTI MAC CE can be sent alone first in msg3/msgA and then the DCCH message is sent later in the subsequent UL grant. Alternative, the C-RNTI MAC CE can be sent together with the DCCH message in msg3/msgA, if the grant is sufficient large to accommodate both messages.
Upon initiating a RA procedure for sending the DCCH message (to inform the data arrival from the non-SDT RB), as long as UE has a valid C-RNTI, UE shall send the C-RNTI MAC CE in the msg3/msgA, and then send the DCCH message together with the C-RNTI MAC CE in msg3/msgA or alone in the subsequent UL grant.
Alternatively, since I-RNTI is always available to a UE in RRC_INACTIVE, UE may send its I-RNTI (or short-I-RNTI) in the RA procedure triggerd for sending the DCCH message. In this case, there is no restriction regarding when the UE is allowed to trigger the RA procedure, although the specification changes to TS 38.321 will be required to create such a new MAC CE.
Upon initiating a RA procedure for sending the DCCH message (to inform the data arrival from the non-SDT RB), UE may send the new MAC CE containing UE’s I-RNTI in msg3/msgA, and then send the DCCH message together with the I-RNTI MAC CE in msg3/msgA or alone in the subsequent UL grant.
Conclusion
In this paper, several observations are made with regard to the issues that UE may initiate a RA in order to inform the network of the arrival of non-SDT traffic. 
Observation 1	Before UE sending the first RRC message to the network, canceling the current RA-SDT and restarting a legacy RA may cause extra delay for entering RRC_CONNECTED state.
Observation 2	In case the UE initiates a new RA procedure for sending the DCCH (to inform the data arrival from the non-SDT RB), a UE ID must be transmitted in msg3/msgA, so that the network can identify the UE who is sending the DCCH message.
Observation 3	After triggering an RA-SDT, UE may not have a valid C-RNTI until the contention resolution has been resolved.
Based on the observations, we respectfully ask RAN2 to discuss and consider the following proposals.
1. Upon detecting the arrival of non-SDT traffic after initiating an RA-SDT, UE may continue with the RA-SDT, flush the msg3/msgA buffer, and rebuild a new msg3/msgA PDU containing only the RRC Resume Request message and optionally the padding bits, if the UE has not sent out the msg3/msgA yet.
1. Upon initiating a RA procedure for sending the DCCH message (to inform the data arrival from the non-SDT RB), as long as UE has a valid C-RNTI, UE shall send the C-RNTI MAC CE in the msg3/msgA, and then send the DCCH message together with the C-RNTI MAC CE in msg3/msgA or alone in the subsequent UL grant.
1. Upon initiating a RA procedure for sending the DCCH message (to inform the data arrival from the non-SDT RB), UE may send the new MAC CE containing UE’s I-RNTI in msg3/msgA, and then send the DCCH message together with the I-RNTI MAC CE in msg3/msgA or alone in the subsequent UL grant.
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