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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#88-e meeting, WID Work Item on NR smalldata transmissions in INACTIVE state was agreed, in this WID, one of the objectives is[1]:
	· 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 type1 resources for small data transmission in UL for INACTIVE state [RAN2]


But there was no progress on this objective in RAN2 last meeting. In this document, we focus on the basic issues for SDT on CG type 1 which are common for both RRC based and RRC-less SDT, including:
· How to configure the CG type 1 in RRC_INACTIVE;
· How to maintain the validity of the CG type 1 in RRC_INACTIVE;
· Some other UP issues, like, beam selection for CG type 1 in RRC_INACTIVE, HARQ process ID determination during subsequent data transmission, whether one timer like configuredGrantTimer in RRC connected mode should be introduced;
· How to terminate the transmission of the CG type 1 in RRC_INACTIVE;
We will provide our analysis as well as our preferences on these issues.
Discussion
In LTE, similar mechanism, i.e. using UP PUR to transmit data during RRC IDLE state was also studied and specified. We can firstly investigate the UP PUR procedure to see whether it is suitable for NR. And then we discuss specific issues that are not covered in UP PUR of LTE.
2.1. Configuration Procedure
In UP PUR of LTE, the network configures PUR according to the UE request. When the UE is in RRC_CONNECTED mode, it detects that PUR is enabled in current serving cell. Then the UE sends one uplink message PURConfigurationRequest to the network, which consists of the number of resources occurrences, traffic periodicity, TBS and etc. Network configures PUR resources according to the UE request and sends PUR configuration via RRCConnectionRelease message. Sending UE request message on CG configuration to the network is beneficial to the network to know whether to configure resources and how to configure the resources pattern to the UE. And it is useful to decrease the traffic latency and reduce the resource consumption as well. So this can be reused in NR.
[bookmark: _Toc54340275]Proposal 1: Reuse a similar concept to PURConfigurationrequest message to the network indicating UE’s preference on CG in RRC inactive state.
Whether to use broadcast message or RRCRelease message to configure CG depends on whether CG resource is shared or dedicated. If the resources are shared among different UEs, the interferences among UEs may aggravate the performance of the SDT. If so, dedicated CG configuration in RRC inactive state i.e. using RRCRelease, is preferred. Hence, we propose that:
[bookmark: _Toc54340276]Proposal 2: Use dedicated CG resources for SDT in NR.
[bookmark: _Toc54340277]Proposal 3: Use RRCRelease to configure CG type in RRC inactive state.
2.2. Configuration Validation
In LTE, when PUR is configured, the resources are periodically assigned. If PUR resources are reserved for the UE which does not have data to send for a long time, it will inevitably cause resource consumption. Therefore, implicit release of PUR resources was agreed in PUR. As how to release the resource, one new parameter pur-ImplicitReleaseAfter was introduced to indicate the number of consecutive PUR occasions that can be skipped before implicit release.
Taking the same consideration on resource unitization, we propose  parameter similar to pur-ImplicitReleaseAfter is used in SDT. Therefore, it is proposed that:
[bookmark: _Toc54340278]Proposal 4: Define one new parameter in SDT to indicate the number of consecutive CG occasions that can be skipped before implicit release.
When UE initializes PUR, UE checks whether TA is still valid. Same as PUR, TA validation is also indispensable for SDT using CG. Hence, we propose that:
[bookmark: _Toc54340279]Proposal 5: TA (if configured) is needed to be maintained for SDT.
2.3. Other issues related to CG transmission
2.3.1. Beam Selection
In NR, before uplink transmission, the UE needs to establish and retain a suitable beam pair. In many cases, a suitable transmitter/receiver beam pair for the downlink direction will also be a suitable beam pair for the uplink transmission direction and vice versa, i.e. beam correspondence. In this case, it is sufficient to explicitly determine a suitable beam pair in one of the transmission direction. Therefore, for CG transmission, it is necessary for the UE firstly selects one suitable downlink beam. Like in RACH procedure, the UE selects one SSB with SS-RSRP above a threshold. Whether this threshold is the same as rsrp-ThresholdSSB can be further discussed.
[bookmark: _Toc54340280]Proposal 6: when the UE performs SDT using CG,  SSB can be selected when its SS-RSRP is above a configured threshold.
2.3.2. RNTI
In email discussion [2], RNTI for SDT transmission using CG issue has been promoted. One of the solutions is to define a new RNTI, like PUR-RNTI in RRCRelease message. The UE uses this new RNTI to detect potential network scheduling command. In LTE, pur-RNTI is defined together with PUR resource using dedicated signalling. But C-RNTI which is used in the previous RRC connection could also be used. In our understanding, it could play a similar role as pur-RNTI. Another reason to support the use of C-RNTI of previous connection is that the UE stays in the same serving cell in CG transmission of SDT. Then, it is not necessary to change RNTI. Therefore, we propose that:
[bookmark: _Toc54340281]Proposal 7: Use C-RNTI of the previous RRC connection as UE identification for SDT transmission using CG, i.e.  No new RNTI is introduced.
2.3.3. HARQ Process ID
In LTE, only one PDU is transmitted in PUR. Therefore, there is no ambiguity on the HARQ process combination between new transmission and retransmission(s). But in SDT, subsequent data transmission is supported. In this case, multiple uplink PDUs may be sent to the network. If only one HARQ process is assigned, possible consequences can be:
· No HARQ retransmission is supported, i.e. new transmission of MAC PDUs are performed subsequently without waiting network feedback. The reliability of the service can only be guaranteed by high layer; or,
· HARQ retransmission is supported. The new transmission can only be performed after feedback has received for the former MAC PDU. This will greatly impact the latency of the service.
Taking the above into consideration, retransmission and HARQ process ID should be mandatory for subsequent data transmission in SDT.
Observation 1: Retransmission and HARQ process ID are mandatory for subsequent data transmission in SDT.
For CG in NR, there are two types of solutions to determine the HARQ process ID.
Solution 1: calculation of HARQ process ID according to the timing that CG occurs.
Solution 2: UE selects HARQ process ID in one HARQ process ID pool.
Solution 2 is introduced by NR-U to mitigate the latency impacts as resources consumption due to LBT failure. But in this WI, we should first focus on licensed spectrum. So solution 1 is preferred. If unlicensed spectrum is studied in the future, solution 2 can be investigated.
[bookmark: _Toc54340282]Proposal 8: HARQ process ID should be calculated according to timing that CG occurs for subsequent data transmission in SDT.
2.3.4. ConfiugredGrantTime
In NR, since there is no explicit feedback channel like PHICH in LTE, one timer, i.e. configuredGrantTimer was defined to control the (re-)transmission of the CG. If there is retransmission scheduling from the network before the expiration of the timer, the UE will perform retransmission for the MAC PDU. Otherwise, the UE can assign the HARQ process to the new transmission of another MAC PDU. If retransmission is supported in SDT, a similar mechanism can be adopted, i.e. ConfiguredGrantTimer can be reused in SDT.
[bookmark: _Toc54340283]Proposal 9: A timer like ConfiguredGrantTimer can be introduced in SDT for subsequent data transmission.
2.4. Termination of SDT
In LTE, UP PUR is terminated by RRC signalling, i.e. RRCConnectionRelease together with release cause, I-RNTI, NCC and possible DL data as well as TA command. For simplicity and less specification impacts, a similar message can be reused. I.e. RRCRelease message is used to terminate SDT procedure in NR.
[bookmark: _Toc54340284]Proposal 10: Use RRCRelease to terminate SDT procedure in NR.
2.5. Summary of the CG in SDT
In this section, we summarize the proposals 1-10 and deduce the potential procedure for SDT using CG, which is illustrated in Figure 1.
· Step 0: the UE is in RRC_CONNETED mode and CG type1 in RRC_INACTIVE is enabled in the serving cell;
· Step 1: UE sends CGConfigurationRequest to the network to indicate its preference on configuration with CG type 1 in RRC_INACTIVE;
· Step 2: The network decides to move the UE to RRC inactive.
· Step 3: gNB sends RRCRelease Message to the UE to configure the CG resources, TA and etc.
· Step 4: UE performs SDT according to the CG configuration in step 3;
· Step 5: gNB sends RRCRelease Message to keep the UE in RRC inactive.


Figure 1 Summary of CG in SDT
According to the P1-P10, configuration for CG in SDT should consist of the following parameters: CG periodicity, TBS, the number for the implicit release of the CG resources, configuredGrantTimer, number of HARQ process reserved for CG in SDT, RSRP threshold for SSB selection and relationship between SSB and CG resources. Then it is proposed that:
[bookmark: _Toc54281372][bookmark: _Toc54340285]Proposal 11: Include the following parameters in configuration of CG in SDT: CG periodicity, TBS, the number for the implicit release of the CG resources, configuredGrantTimer, number of HARQ process reserved for CG in SDT, and RSRP threshold for SSB selection.
Conclusion
This contribution discussed in details the procedures of CG in SDT. The resulting observations and proposals are as follows:
Proposal 1: Reuse a similar concept to PURConfigurationrequest message to the network indicating UE’s preference on CG in RRC inactive state.
Proposal 2: Use dedicated CG resources for SDT in NR.
Proposal 3: Use RRCRelease to configure CG type in RRC inactive state.
Proposal 4: Define one new parameter in SDT to indicate the number of consecutive CG occasions that can be skipped before implicit release.
Proposal 5: TA (if configured) is needed to be maintained for SDT.
Proposal 6: when the UE performs SDT using CG,  SSB can be selected when its SS-RSRP is above a configured threshold.
Proposal 7: Use C-RNTI of the previous RRC connection as UE identification for SDT transmission using CG, i.e.  No new RNTI is introduced.
Proposal 8: HARQ process ID should be calculated according to timing that CG occurs for subsequent data transmission in SDT.
Proposal 9: A timer like ConfiguredGrantTimer can be introduced in SDT for subsequent data transmission.
Proposal 10: Use RRCRelease to terminate SDT procedure in NR.
Proposal 11: Include the following parameters in configuration of CG in SDT: CG periodicity, TBS, the number for the implicit release of the CG resources, configuredGrantTimer, number of HARQ process reserved for CG in SDT, and RSRP threshold for SSB selection.
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