Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #116bis-e                                                        R2-2200983 
Electronic meeting, 2022-01-17 - 2022-01-25                 

Agenda Item:	8.6.4
Source:	Ericsson
Title:	RACH based small data transmission
Document for:	Discussion, Decision

1	Introduction
The relevant agreements discussed in this contribution are reported below [1][2]:
Agreements
· RA-SDT can be configured on initial BWP. 
· The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement
· CG-SDT resource can be configured on either initial BWP or separate SDT BWP. 
· For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI
· The UE needs to monitor paging after UE initiates SDT for system information change, PWS.  FFS for other cases
· For the RA-SDT preamble group selection, the UE should consider SDT data size plus MAC subheader in addition to CCCH SDU size plus MAC subheader and pathloss, same in legacy. 
· As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 
· If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.
· If ROs for SDT and non SDT are same, preamble partitioning is needed
· For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation. 
· For shared ROs case, all the following configurations can be allowed: 
· 4-step RA-SDT shares ROs with 4-step RA and/or 2-step RA 
· 2-step RA-SDT shares ROs with 4-step RA and/or 2-step RA 
· 2-step RA-SDT shares ROs with 4-step RA-SDT and/or 4-step RA and/or 2-step RA. 


[bookmark: _Ref178064866]2	Discussion
2.1	Contention Resolution
Based on RAN2#115e discussions, it has been agreed that upon successful completion of contention resolution, the UE shall monitor C-RNTI, in particular to receive UL grants for subsequent transmissions.
In a previous contribution [4] we discussed how for RA-SDT with subsequent data, the contention could be resolved (a) immediately after Msg3/MsgA transmission through a DL transmission containing the Contention Resolution ID (CRID) or (b) at the end of the SDT procedure when the gNB sends a DL RRC message to either release the connection or move the UE in RRC_CONNECTED.
However, in the second case, the C-RNTI is considered valid only after contention resolution. Due to this, multiple UEs may consider the same C-RNTI (TC-RNTI at that point in time) for scheduling of subsequent transmissions. Although this is a legacy behaviour, it is not clear why this behaviour is required also for SDT. By resolving the contention immediately, the subsequent transmissions are not affected by collision with other UEs, improving in general the performance of the system. Therefore, we make the following observation.
[bookmark: _Toc92792110]In 4-step RACH, resolving the contention immediately after Msg3 can avoid further collision for subsequent transmissions.
There is no impact on 2-step RACH SDT, considering the general understanding of SDT before this discussion, as MsgB already contains the CRID in its legacy format.
The impact on 4-step RACH SDT is more relevant, because subsequent transmissions are send between Msg3 and the final RRC DL message while the UE remains in RRC_INACTIVE. By receiving CRID immediately after Msg3 or MsgB, the UE can therefore avoid any contention issues for the subsequent transmissions.
In addition, this doesn’t specifically require a specification change since it is not mandatory for RRCRelease and Contention Resolution MAC CE to come multiplexed in Msg4. Rather, in this case, the gNB sends the CRID immediately if the UE BSR indicates subsequent transmission; else the gNB can send the CRID and RRCRelease together in Msg4. Therefore, we propose the following.
[bookmark: _Toc92792105]UE shall expect to receive the Contention Resolution ID in a DL transmission immediately after Msg3 in 4-step RACH (or in MsgB in 2-step RACH).
It is worth mentioning that based on the analysis of subsequent packet transmission presented in [4], adding one further DL transmission after Msg3 reduces the usefulness of sending multiple subsequent packet transmissions in RRC_INACTIVE. The gain appears to be limited to the inclusion of data in Msg3 rather than on the subsequent packet transmissions. Therefore, in such cases, it might be much more beneficial to move the UE to RRC_CONNECTED. 
[bookmark: _Toc92792111]Sending the contention resolution ID before Msg4 in 4-step RACH SDT, reduces the usefulness of sending multiple subsequent transmissions with respect to what is presented in a previous contribution [4].
2.3	RACH resources configuration
Several agreements regarding the configuration of RACH resources for SDT have already been made. Nevertheless, in Rel-17 a few other features seem to require a preamble partitioning to indicate a specific configuration of such feature, or that the feature itself is enabled. Currently these features are handled in RedCap, Network Slicing and Coverage Enhancement WIs. However, considering the large number of features, it might be more optimal to have preambles defined per each possible combination of features.
For instance, it is possible that a RedCap UE may want to use SDT, and thus a set of preambles should indicate the combination of RedCap and SDT.
The most reasonable course of action should be to define a generalized way to specify new partitions for all the new features jointly [6]. For this scope a new Agenda Item, AI 8.18 “RACH indication and partitioning”, has been introduced to discuss the issue.
[bookmark: _Toc84323885][bookmark: _Toc92792106]PRACH partitioning and further discussions on PRACH mask for RA-SDT in the shared ROs is discussed in a separate AI (8.18).
[bookmark: _Toc84323886]RNTI calculation for the UEs is tightly associated with the RO definition. Therefore, PRACH definitions and its impact on the RNTI calculation should be addressed together. For instance, RNTI collisions arise when we add a new PRACH configuration in the system. If we end-up not having a new PRACH configuration (unlikely), then there will not be any RNTI collisions [7]. Therefore, RNTI collision is also discussed as a separate AI.
Further agreement on this topic for SDT should be conditional to the outcome of the new AI discussion.
[bookmark: _Toc92792107]Postpone further detailed agreements on PRACH configuration until a course of action is agreed jointly with the other interested AIs.
Nevertheless, it is important to notify the new discussion group of possible characteristics that are SDT-specific and possible incompatibility with existing and new features.
For instance, the combination of SDT with RedCap should be supported, in the same way as 2-step RACH and Group A / Group B preamble split, as it was agreed to have two preamble groups for SDT. In addition, it is also likely that a separate network slice will likely support any new feature unless otherwise stated.
That being said, in the last meeting it was agreed that Group A/Group B preamble selection should consider SDT data size plus MAC subheader in addition to CCCH SDU size plus MAC subheader and pathloss, same as legacy. The concerns on pathloss and Msg3 size threshold being different for legacy and SDT does not require additional modification to the preamble group selection logic. Rather, the thresholding parameters including Msg3 and RSRP threshold can be re-configured in SDT using RRC signalling. Therefore RA-SDT can re-use the group legacy selection logic.
[bookmark: _Toc92792108]RA-SDT can re-use the legacy Group A/Group B preamble selection mechanism with the parameter thresholds being SDT-specific.
Conclusion
[bookmark: _Hlk76116627]In the previous sections we made the following observations: 
Observation 1	In 4-step RACH, resolving the contention immediately after Msg3 can avoid further collision for subsequent transmissions.
Observation 2	Sending the contention resolution ID before Msg4 in 4-step RACH SDT, reduces the usefulness of sending multiple subsequent transmissions with respect to what is presented in a previous contribution [4].

Based on the discussion in the previous sections we propose the following:

Proposal 1	UE shall expect to receive the Contention Resolution ID in a DL transmission immediately after Msg3 in 4-step RACH (or in MsgB in 2-step RACH).
Proposal 2	PRACH partitioning and further discussions on PRACH mask for RA-SDT in the shared ROs is discussed in a separate AI (8.18).
Proposal 3	Postpone further detailed agreements on PRACH configuration until a course of action is agreed jointly with the other interested AIs.
Proposal 4	RA-SDT can re-use the legacy Group A/Group B preamble selection mechanism with the parameter thresholds being SDT-specific.
[bookmark: _In-sequence_SDU_delivery] 
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