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1. Introduction
In this contribution, we would like to further discuss some issues specific to RACH-based solution as follows:

· Preamble group selection in RA-SDT
· PDCCH monitoring after contention resolution

· PUCCH resource for DL HARQ-ACK
· Assistant information to support anchor w/o relocation 
2. Discussion 
2.1 Preamble group selection in SDT
Based on the discussion in email [POST112-e][551][SDT], we made an agreement regarding how many preamble groups can be configured for RA-SDT.
Agreements

1
For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network

In order to support flexible TB size of Msg3/MsgA, up to two preamble groups as legacy can be configured for RA-SDT of each type, i.e. 2-step RACH type or 4-step RACH type. As a result, UE shall further make the selection between the two preamble groups after the RACH type is determined. 
In legacy RACH, two preamble groups are configured to serve UEs in different locations with different potential data size, so that the network can be aware of how large size the msg3/msgA is to be based on the preamble received. If the UE is in a good radio link condition and the data volume is above the configured threshold, the UE is permitted to select preamble groupB, indicating that a relative larger UL grant is expected. 
The question is whether the legacy preamble group selection mechanism can be reused for RA-SDT. The selection of different preamble groups will result in different UL grant size for the first transmission. Although subsequent data transmissions are supported, it is more efficient if all the data can be accommodated in Msg3/MsgA. 
For 4-step RA-SDT, UE can not determine whether all the data can be transmitted by one shot before the reception of RAR, so the legacy preamble group selection criteria can be simply followed. While the RSRP threshold and data volume threshold should be configured specific for SDT.

Proposal 1 For 4-step RA-SDT, when two preamble groups are configured, UE selects preamble groupB if the potential data size is larger than the data volume threshold as well as the measured RSRP is above the RSRP threshold, which is as legacy. The data volume threshold and RSRP threshold for preamble group selection are configured specific for SDT.
In legacy 2-step RACH, ra-MsgA-SizeGroupA is configured to determine whether the potential data is large enough to select preamble groupB and there is no relation between ra-MsgASizeGroupA and the payload size of MSGA PUSCH associated with preamble group A. If the same mechanism is reused for 2-step RA-SDT, we would have a case that UE has to select preamble groupA and require for subsequent transmissions while the payload size associated with preamble groupB can actually accommodate all the buffered data, as the example illustrated in the figure below. Considering that UE can clearly know how much data can be transmitted in MsgA since the resources are preconfigured, subsequent transmission can be avoided based on the actual data size that can be fitted in MsgA payload. Therefore, an extra data volume threshold for preamble group selection may not be necessary for 2-step RA-SDT.
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Proposal 2 For 2-step RA-SDT, when two preamble groups are configured, UE makes the selection between the two groups based on the RSRP threshold and the payload size associated with each preamble group. Data volume threshold for preamble group selection is not configured for 2-step RA-SDT.
2.2 PDCCH monitoring after contention resolution
In last RAN2#113bis e-meeting, we made some progress on whether to introduce any DRX-like mechanism to control the monitoring of PDCCH in SDT, which are listed as follows:
Agreements
1
 The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure. 

2
As in legacy, whether to support ROHC continuity is explicitly configured by the network. 

3
PDCP duplication is not supported for SDT
4
connected mode DRX is not supported for SDT
5
PHR functionality is supported for SDT.   FFS on PHR procedure

6
SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy
Agreements:

1
CG-SDT resources can be configured at the same time on NUL and SUL 

2
Implicit release of CG-SDT resource is not supported

3
UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.
4
Support retransmission by dynamic grant for CG-SDT. 

5
Support multiple HARQ processes for uplink CG-SDT.

As can be noticed, a timer would be introduced to control the PDCCH monitoring after CG/DG transmission for CG-SDT. In our understanding, this timer should be applied for each HARQ process which is associated with a valid CG occasion. The function of the timer is to monitor the retransmission scheduling for the last transmitted data of the corresponding HARQ process. 
One issue needs to be further discussed is whether a timer of the same motivation should be introduced for RA-SDT procedure after contention resolution. Different from CG-SDT, the subsequent transmissions in RA-SDT are only based on the dynamic scheduling of network. If a timer is started after the UL transmission of one HARQ process, the network should schedule the new transmission for the other HARQ process before the timer expires. Considering that connected mode DRX is not supported in SDT, UE may not have other occasions to monitor the PDCCH, thus this timer would reduce the efficiency of UL scheduling. Therefore, we think UE should keep monitoring PDCCH during the running of T319-like timer and it is not necessary to introduce any other timer to control the monitoring of PDCCH after contention resolution.
Proposal 3 For RA-SDT, UE keeps monitoring PDCCH after the contention resolution until the reception of the indication to terminate the SDT.
2.3 PUCCH resource for DL HARQ-ACK
As agreed, when UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism without transitioning to RRC_CONNECTED on dedicated grant. For DL transmission, HARQ-ACK is necessary to guarantee the reliability. In current specification, the pucch-ConfigCommnon is used to configure a set of cell-specific PUCCH resources. UE uses these resources until a dedicated PUCCH configuration is available. While the support of DL data transmission in SDT might heavy the burden of PUCCH resources. It is better to confirm with RAN1 whether it is necessary to introduce a set of PUCCH resources dedicatedly for SDT usage.
Proposal 4 RAN2 confirms that HARQ-ACK is needed for the DL transmissions in SDT procedure.
Proposal 5 Consult with RAN1 whether it is necessary to introduce a set of PUCCH resources dedicatedly for SDT usage.
2.4 Assistant information to support anchor w/o relocation
In RAN2#111e, it was confirmed that both anchor relocation and without anchor relocation will be considered in SDT for mobility scenario.
Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
For anchor without relocation solution, RNAU procedure can be taken as a reference. The last serving gNB can decide not to relocate the UE context and to keep the UE in RRC_INACTIVE when UE is identified to be performing an RANU procedure within the configured RNA. Otherwise, the UE context shall be always relocated from the last serving gNB to the target gNB when an RRC resume request is triggered by UE. The last serving cell determines that the ongoing procedure is for RNAU by means of the ResumeCause IE included in RETRIEVE UE CONTEXT REQUEST. Correspondingly, this ResumeCause is the one embraced in the RRCResumeRequest sent by UE. However, according to the agreement made in RAN2#112e, the existing resume cause would be reused for SDT, which means that the resumeCause can not be used as an indication to distinguish an SDT procedure. 
SDT is transparent to NAS layer (i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access)
In order to support anchor without relocation solution in SDT, it is critical to include an indication other than the resume cause to inform the last serving cell that an SDT procedure has been triggered by UE. 
Proposal 6 An indication to inform the anchor gNB that the procedure is for SDT should be included in RETRIEVE UE CONTEXT REQUEST, based on which the anchor gNB can decide whether to perform anchor relocation.
Regarding how to obtain this indication, we would have two options:
- Option1: With the agreement that no new resume cause would be introduced for SDT, the UE can generate another indication to flag an SDT procedure and put it in Msg3/MsgA. For instance, the indication can be a MAC CE or a new field that included in RRCResumeRequest. The target gNB transfers this information to the anchor by RETRIEVE UE CONTEXT REQUEST message when receiving this indication from UE. 
- Option2: The indication can be generated by the receiving gNB since it is able to distinguish whether the ongoing procedure is for SDT based on the RACH resources used by UE (i.e. RACH resources are separate between SDT and non-SDT) or the contents of Msg3/MsgA (i.e. RACH resources are common between SDT and non-SDT). 
Considering that Option1 would introduce more impacts to current specification and there is no problem for the receiving gNB to make the distinction between SDT and non-SDT, we think Option2 is a better solution. 
Proposal 7 It is the receiving gNB to generate the indication after determining the procedure triggered by UE is for SDT.
In legacy UE context retrieval procedure, the source/anchor gNB shall include the UE security capabilities and the ciphering and integrity algorithms the UE was using with the source cell int the Retrieve UE Context Reponse message. The target gNB shall check if it supports the received algorithms. If the target gNB does not support the received algorithms or the target gNB prefers to use different algorithms, the target gNB shall send an RRCSetup message to reconfigure the UE AS. Data will be lost due to the reception of RRCSetup as specified by the following text.
The UE shall perform the following actions upon reception of the RRCSetup:

1>
if the RRCSetup is received in response to an RRCReestablishmentRequest; or

1>
if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:

2>
discard any stored UE Inactive AS context and suspendConfig;

2>
discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;

2>
release radio resources for all established RBs except SRB0, including release of the RLC entities, of the associated PDCP entities and of SDAP;
2>
release the RRC configuration except for the default L1 parameter values, default MAC Cell Group configuration and CCCH configuration;

2>
indicate to upper layers fallback of the RRC connection;
2>
stop timer T380, if running;
Therefore, it is beneficial not to perform anchor relocation if the security algorithms are not match between the target gNB and anchor gNB. Based on these observations, we suggest that the security algorithms supported or preferred by the target gNB can be also included in the RETRIEVE UE CONTEXT REQUEST, according to which the anchor gNB can decide not to perform the anchor relocation if the security algorithms used by the UE is not supported by the target.
Proposal 8 The target gNB includes the security algorithms that it supports or prefers in RETRIEVE UE CONTEXT REQUEST message, based on which the anchor gNB can decide not to perform the anchor relocation if the security algorithms are not matched between the anchor gNB and target gNB.
3. Conclusion
Based on the discussion we give the following proposals:
Proposal 1 For 4-step RA-SDT, when two preamble groups are configured, UE selects preamble groupB if the potential data size is larger than the data volume threshold as well as the measured RSRP is above the RSRP threshold, which is as legacy. The data volume threshold and RSRP threshold for preamble group selection are configured specific for SDT.

Proposal 2 For 2-step RA-SDT, when two preamble groups are configured, UE makes the selection between the two groups based on the RSRP threshold and the payload size associated with each preamble group. Data volume threshold for preamble group selection is not configured for 2-step RA-SDT.
Proposal 3 For RA-SDT, UE keeps monitoring PDCCH after the contention resolution until the reception of the indication to terminate the SDT.

Proposal 4 RAN2 confirms that HARQ-ACK is needed for the DL transmissions in SDT procedure.

Proposal 5 Consult with RAN1 whether it is necessary to introduce a set of PUCCH resources dedicatedly for SDT usage.
Proposal 6 An indication to inform the anchor gNB that the procedure is for SDT should be included in RETRIEVE UE CONTEXT REQUEST, based on which the anchor gNB can decide whether to perform anchor relocation.
Proposal 7 It is the receiving gNB to generate the indication after determining the procedure triggered by UE is for SDT.

Proposal 8 The target gNB includes the security algorithms that it supports or prefers in RETRIEVE UE CONTEXT REQUEST message, based on which the anchor gNB can decide not to perform the anchor relocation if the security algorithms are not matched between the anchor gNB and target gNB.
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