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Introduction
In the last RAN3-114bis-e meeting, RAN3 made progresses for CG-SDT as follows [1]:
When the gNB-DU receives the query indication, it should transfer the CG-SDT related resources within the DU to CU RRC Information IE. Introduce an SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config;

The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed

Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 
The gNB-CU notifies the gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive; FFS on other parts of UE context info to be stored. FFS on signalling design”

Once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resource.
When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure (details to be checked, FFS on new cause).
Proposal to add a new codepoint for SDT resume in the Bearer Context Status Change IE. Addition to be considered in the E1 output TP of “# SDT4_Others”
When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association. 

[bookmark: _Hlk95295680]In this contribution, we focus on resolving some remaining FFSes and necessary changes to complete CG-SDT. The corresponding TPs are also proposed.
Discussion
[bookmark: _Hlk95315499]   How DU aware of SDT bearer type
Knowing which DRBs are subject to SDT is important in allocating the corresponding CG resources. For that we have the following FFS. 
The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed
Regarding this FFS, there is also related FFS in CG-SDT BLCR for 38.473 [2]:
Editor’s note: Whether CG-SDT Query Indication IE is per DRB basis or not is FFS.
In fact, the SDT capability of a certain DRB is rather static and not dynamically changed, and thus we believe it is right to configure "SDT" as one type of DRB configuration. We don't think it is suitable to indicate which DRBs are SDT capable whenever CU queries CG SDT from the DU. Moreover, having "SDT" as one type of DRB configuration, CU, if needed, can further change SDT capability of a DRB whenever it queries CG SDT via the UE Context Modification procedure at no problem. 
For the sake of progress and design simplicity, we propose to make "SDT" as one type of DRB configuration and add the optional "SDT" indicator in the DRB To Be Setup/Modified List in the UE Context Setup/Modification Request messages. 
Proposal 1: Configure "SDT" as one type of DRB configuration in the DU context. Add an optional "SDT" indicator in the DRB To Be Setup/Modified List in the F1AP UE Context Setup/Modification Request messages to indicate whether a DRB is SDT capable or not. 
   DL non-SDT arrival during CG SDT session
When DL non-SDT data arrives during CG SDT session, CU-UP notifies its arrival to CU-CP. Then, the remaining question is what actions could be taken for CU-CP in this case - is CU-CP allowed to send RRCResume? Or should CU-CP first send RRCRelease to end CG SDT session and then trigger another resume procedure?
In fact, CG-SDT is similar to RA-SDT with context relocation where the new receiving gNB (who becomes the anchor) has the freedom to resume the RRC connection as we agreed in [3]. The CG SDT works only for transferring small data in the "same cell" and the termination point has never been changed from the time when the UE is configured with CG SDT until DL non-SDT data arrives. If DL non-SDT data arrives during CG SDT session, CU-CP, once informed of its arrival from CU-UP, should be able to resume the RRC connection directly. 
Proposal 2: When DL non-SDT data arrives during CG SDT session, CU-CP, once informed of its arrival from CU-UP, should be able to resume the RRC connection directly, as we have agreed in [R3-221346] for the new receiving gNB in RA-SDT with context relocation.
   Non-SDT related UE context handling in the last serving DU
We still need to resolve whether DU context (and how much) should remain in the last serving DU for CG SDT configured UE. So far, we have agreed that, when the UE is sent back to INACTIVE with CG SDT configuration, F1AP association and SDT related context (i.e. CG SDT resource, C-RNTI, lower layer configuration and F1-U TNL info for SDT DRBs) are kept in DU. Other non-SDT related context is FFS. 
Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 
The gNB-CU notifies the gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive; FFS on other parts of UE context info to be stored. FFS on signalling design”
While it looks enough to make the last serving DU keep only F1AP association and SDT related context to support CG SDT session that may be initiated by the UE later after configured, we really should look at the whole picture. 
During CG SDT session, DL non-SDT data may arrive and we should also take this into account when discussing how to deal with non-SDT related context in the last serving DU. 
In fact, forcing DU to keep SDT related context only and let it delete other non-SDT related context creates more signaling and redundancy. As discussed in Section 2.2, when DL non-SDT data arrives during CG SDT session, CU-UP notifies its arrival to CU-CP and CU-CP should be able to move the UE to CONNECTED by sending RRCResume. If DU was forced to remove non-SDT related contexts for CG-SDT operation, then before CU-CP sends RRCResume, we need additional procedural steps – (1) CU-CP should re-establish non-SDT related context in the DU while providing F1-U UL TNLs and also retrieve F1-U DL TNLs via the F1AP UE Context Modification procedure; and (2) Then, CU-CP should deliver F1-U DL TNLs retrieved from DU toward CU-UP via Bearer Context Modification procedure. CU-CP also needs to request CU-UP to resume the whole bearer context. 
On the other hand, if non-SDT related context was suspended at DU (not removed), then when DL non-SDT data arrives, CU-CP only needs to resume the non-SDT related context at DU while sending RRCResume, without re-establishing F1-U TNLs for non-SDT DRBs between DU and CU-UP. 
And also note that, in CG-SDT, three entities do not get changed unless the UE fallbacks to RA-SDT and requests resume on another DU. 
From this sense, we don't have to make our design complicated by removing or re-establishing non-SDT related contexts in the last serving DU whenever CU-CP releases the UE back to INACTIVE with CG SDT configuration or resumes the UE to CONNECTED when DL non-SDT data arrives. While full UE context is maintained in the last serving DU, non-SDT related context can simply be suspended and resumed, like bearer context over E1 – Non-SDT related context is kept in CU-UP but suspended and resumed in the same situations. The difference between F1 and E1 handling is actually on SDT related context – where in CU-UP, it is suspended and resumed, but in DU, it is kept and on according to our agreement unless the UE requests resume on another DU. The following table summarizes SDT/non-SDT related UE context handling in DU and CU-UP:
	 
	Sending RRCRelease to INACTIVE with CG SDT configuration
	When the UE requests resume for CG SDT
	When DL non-SDT arrives and sending RRCResume

	SDT Context 
(agreed so far)
	Suspended at CU-UP
Kept at DU

	Resumed at CU-UP 
Still kept at DU

	Kept resumed at CU-UP
Still kept at DU


	Non-SDT Context handling (removed)
	Suspended at CU-UP
Removed at DU
	Kept suspended at CU-UP
Kept removed at DU
	Resumed at CU-UP
Re-established at DU + F1-U UL/DL TNLs setup

	Non-SDT Context handling (proposed)
	Suspended at CU-UP
Suspended at DU

	Kept suspended at CU-UP
Kept suspended at DU
	Resumed at CU-UP
Resumed at DU


Table 1: SDT/Non-SDT context handling in DU and CU-UP in different situations
Given that full UE context is maintained in the last serving DU (and only non-SDT related context gets suspended/resumed), we can simply rely on the class-2 DL RRC MESSAGE TRANSFER message to tell the last serving DU to suspend/resume non-SDT related context when sending RRCRelease or RRCResume. The DL RRC MESSAGE TRANSFER can be enhanced to have an optional IE that tells DU to suspend or resume non-SDT related context.
Observation 1: Forcing DU to keep SDT related context only and delete other non-SDT related context when released to INACTIVE with CG SDT configuration creates more signaling and redundancy, especially when DL non-SDT data arrives during CG SDT session, since non-SDT DRBs and their F1-U TNLs across DU and CU-UP has to be re-established. 
Observation 2: On the other hand, if non-SDT related context was suspended at DU (not removed), when DL non-SDT data arrives, CU-CP only needs to request DU to resume non-SDT related context while sending RRCResume. In CG-SDT, three entities (DU, CU-UP, CU-UP) do not get changed unless the UE fallback to RA-SDT and requests resume on another DU.
Proposal 3: For CG SDT, maintain full UE context at the last serving DU. Make non-SDT related context suspended when released to INACTIVE with CG SDT configuration. Make non-SDT related context resumed when DL non-SDT data arrives and sent to CONNECTED via RRCResume. 
Proposal 4: For CG SDT, enhance F1AP DL RRC MESSAGE TRANSFER message to indicate DU to suspend or resume non-SDT related context while sending RRCRelease or RRCResume. 
   Regarding CG SDT procedure in 38.401 BLCR [4]
The following call flow has been captured in CG SDT BLCR for 38.401 [4] with two FFSes. 


Figure 8.x.2-1: CG based Small Data Transmission in RRC Inactive state. 
Editor’s note: In the step 4/5, which F1AP procedure used to send the RRC release message to the UE is FFS.
Editor’s note: Before step 8, it is FFS whether the UL small data/UL NAS PDU shal be buffered at gNB-DU until gNB-CU-CP verifies successfully via UE’s I-RNTI.
We first observe that, between step 1 and step 2, E1AP Bearer Context Modification procedure to suspend the whole bearer context was missing. This needs to be fixed. 
Proposal 5: For CG SDT procedure in 38.401 BLCR, add the missing E1AP Bearer Context Modification procedure to suspend the whole bearer context between step 1 and step 2. 
After step 10, the green arrow for UL NAS PDU was drawn to be delivered to 5GC via CU-UP, which is not correct. UL NAS PDU is delivered to AMF directly from CU-CP. 
Proposal 6: For CG SDT procedure in 38.401 BLCR, after step 10, fix UL NAS PDU green arrow so that it is forwarded to 5GC directly from CU-CP (not through CU-UP). 
Regarding FFSes, the first FFS was discussed in depth in Section 2.3, which we proposed to use the DL RRC MESSAGE TRANSFER procedure.
Regarding the second FFS, we need to discuss separately for UL small data and UL NAS PDU. First for UL NAS PDU, we think there is no need to buffer an RRC message carrying UL NAS PDU at the receiving DU until the CU verifies the resume request successfully. It is the CU-CP who verifies the resume request and who forwards UL NAS PDU to AMF. If the verification fails, CU-CP can discard the NAS PDU and instruct the UE to fallback to setup a new RRC connection (and initiate NAS level recovery). 
[bookmark: _Hlk95165387]Therefore, if an RRC message carrying UL NAS PDU was multiplexed together with RRCResumeRequst, the receiving DU just needs to forward that RRC message to CU-CP via UL RRC MESSAGE TRANSFER, like RRCResumeRequest being forwarded via UL RRC MESSAGE TRANSFER in step 8. 
For that, such step of forwarding an RRC message carrying UL NAS PDU via UL RRC MESSAGE TRANSFER was also missing in the figure, which should be added. 
Observation 3: For CG SDT procedure in 38.401 BLCR, regarding the second FFS, there is no need to buffer an RRC message carrying UL NAS PDU at the receiving DU until the CU verifies. It is CU-CP who verifies resume request and who forwards UL NAS PDU to AMF. If verification fails, CU-CP can discard the NAS PDU and instruct the UE to fallback to setup a new RRC connection.
Observation 4: As a result, if an RRC message carrying UL NAS PDU was multiplexed together with RRCResumeRequst, the receiving DU just needs to forward that RRC message to CU-CP via UL RRC MESSAGE TRANSFER, like RRCResumeRequest being forwarded via UL RRC MESSAGE TRANSFER in step 8.
Proposal 7: For CG SDT procedure in 38.401 BLCR, after step 8, add the optional UL RRC MESSAGE TRANSFER procedure to carry an RRC message if multiplexed together with RRCResumeRequest. 
On the other hand, for UL SDT data, UL F1-U TNL is kept at DU for SDT DRBs in case of CG SDT. DU already knows where to forward initial UL SDT data toward CU-UP. This is different to RA-SDT case where DU context and UL F1-U TNLs are newly setup in the receiving DU (or linked to the existing UE context if resumes on the same DU), only after verification is successful at CU-CP. 
[bookmark: _Hlk95165768]Once forwarded to CU-UP, initial UL SDT data (i.e. PDCP PDU) would be buffered at CU-UP and processed only when CU-UP receives E1AP Bearer Context Modification procedure to resume SDT bearers. If the verification is failed, CU-CP won't request CU-UP to resume SDT bearers. It won't be processed by CU-UP if the verification is failed at CU-CP. 
Proposal 8: For CG SDT procedure in 38.401 BLCR, regarding the second FFS, there is no need to buffer initial UL SDT data until CU verifies the resume request. UL F1-U TNL is kept at DU for SDT DRBs in case of CG SDT, so DU already knows where to forward initial UL data toward CU-UP. But there is no need to worry as it won’t be processed by CU-UP unless successfully verified by CU-CP. 
   Retrieving old DU context when the UE fallbacks to RACH or non-SDT procedure in the last serving DU 
There is one FFS related to fallback operation in the same DU: 
When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association. 
Though it is possible that CU (who knows that fallback UE via new F1 connection is the same UE who had been configured with CG SDT and still has old F1 connection with the same DU) can establish new UE context via new F1 and release old UE context via old F1 at no problem, companies preferred to optimize this process and RAN3 agreed to provide old F1AP UE ID for DU to identify the old CG SDT context.
The benefit of this optimization is that we can re-use old DU context and F1-C/F1-U tunnels which were created and maintained for the UE configured with CG SDT. DU who is able to retrieve old UE context based on old F1AP UE ID can simply update new CGI/C-RNTI (associated with new F1 connection) to the identified old UE context and release temporary context created when sending F1AP INITIAL UL RRC MESSAGE TRANSFER via new F1 connection.
Regarding FFS, we think such signaling from CU is better via old UE association as the purpose of this enhancement is to re-use/update the old UE context. We can use the UE Context Modification procedure to link to the temporary context created for new F1 connection, update the old UE context, and then remove temporary context accordingly.
Proposal 9: When the UE fallbacks to RA-SDT or non-SDT procedure in the last serving DU, the CU, upon receiving INITIAL UL RRC MESSAGE TRANSFER over new F1 and if identifies the same UE,  triggers the UE Context Modification procedure over old F1 connection to re-use the old DU context and F1-C/F1-U tunnels in the last serving DU.
Proposal 10: Enhance the F1AP UE CONTEXT MODIFICATION REQUEST message to include optional gNB-DU F1AP UE ID to tell DU to update new CGI/C-RNTI (associated with the provided gNB-DU F1AP UE ID) to the UE context and also to release the temporary context (associated with the provided gNB-DU F1AP UE ID).
Conclusion
How DU aware of SDT bearer type
Proposal 1: Configure "SDT" as one type of DRB configuration in the DU context. Add an optional "SDT" indicator in the DRB To Be Setup/Modified List in the F1AP UE Context Setup/Modification Request messages to indicate whether a DRB is SDT capable or not. 
DL non-SDT arrival during CG SDT session
Proposal 2: When DL non-SDT data arrives during CG SDT session, CU-CP, once informed of its arrival from CU-UP, should be able to resume the RRC connection directly, as we have agreed in [R3-221346] for the new receiving gNB in RA-SDT with context relocation.
Non-SDT related UE context handling in the last serving DU
Observation 1: Forcing DU to keep SDT related context only and delete other non-SDT related context when released to INACTIVE with CG SDT configuration creates more signaling and redundancy, especially when DL non-SDT data arrives during CG SDT session, since non-SDT DRBs and their F1-U TNLs across DU and CU-UP has to be re-established. 
Observation 2: On the other hand, if non-SDT related context was suspended at DU (not removed), when DL non-SDT data arrives, CU-CP only needs to request DU to resume non-SDT related context while sending RRCResume. In CG-SDT, three entities (DU, CU-UP, CU-UP) do not get changed unless the UE fallback to RA-SDT and requests resume on another DU.
Proposal 3: For CG SDT, maintain full UE context at the last serving DU. Make non-SDT related context suspended when released to INACTIVE with CG SDT configuration. Make non-SDT related context resumed when DL non-SDT data arrives and sent to CONNECTED via RRCResume. 
Proposal 4: For CG SDT, enhance F1AP DL RRC MESSAGE TRANSFER message to indicate DU to suspend or resume non-SDT related context while sending RRCRelease or RRCResume. 
CG SDT procedure in 38.401 BLCR
Proposal 5: For CG SDT procedure in 38.401 BLCR, add the missing E1AP Bearer Context Modification procedure to suspend the whole bearer context between step 1 and step 2. 
Proposal 6: For CG SDT procedure in 38.401 BLCR, after step 10, fix UL NAS PDU green arrow so that it is forwarded to 5GC directly from CU-CP (not through CU-UP). 
Observation 3: For CG SDT procedure in 38.401 BLCR, regarding the second FFS, there is no need to buffer an RRC message carrying UL NAS PDU at the receiving DU until the CU verifies. It is CU-CP who verifies resume request and who forwards UL NAS PDU to AMF. If verification fails, CU-CP can discard the NAS PDU and instruct the UE to fallback to setup a new RRC connection.
Observation 4: As a result, if an RRC message carrying UL NAS PDU was multiplexed together with RRCResumeRequst, the receiving DU just needs to forward that RRC message to CU-CP via UL RRC MESSAGE TRANSFER, like RRCResumeRequest being forwarded via UL RRC MESSAGE TRANSFER in step 8.
Proposal 7: For CG SDT procedure in 38.401 BLCR, after step 8, add the optional UL RRC MESSAGE TRANSFER procedure to carry an RRC message if multiplexed together with RRCResumeRequest. 
Proposal 8: For CG SDT procedure in 38.401 BLCR, regarding the second FFS, there is no need to buffer initial UL SDT data until CU verifies the resume request. UL F1-U TNL is kept at DU for SDT DRBs in case of CG SDT, so DU already knows where to forward initial UL data toward CU-UP. But there is no need to worry as it won’t be processed by CU-UP unless successfully verified by CU-CP. 
Retrieving old DU context when the UE fallbacks to RACH or non-SDT procedure in the last serving DU
Proposal 9: When the UE fallbacks to RA-SDT or non-SDT procedure in the last serving DU, the CU, upon receiving INITIAL UL RRC MESSAGE TRANSFER over new F1 and if identifies the same UE,  triggers the UE Context Modification procedure over old F1 connection to re-use the old DU context and F1-C/F1-U tunnels in the last serving DU.
Proposal 10: Enhance the F1AP UE CONTEXT MODIFICATION REQUEST message to include optional gNB-DU F1AP UE ID to tell DU to update new CGI/C-RNTI (associated with the provided gNB-DU F1AP UE ID) to the UE context and also to release the temporary context (associated with the provided gNB-DU F1AP UE ID).
The corresponding TPs for BLCRs for TS 38.401, F1AP, and TS 38.470 can be found in Sections 5, 6, and 7, respectively.
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//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Hlk95165855]8.x.2	CG based SDT
The procedure for CG based small data transmission in RRC Inactive is shown in Figure 8.x.2-1.


[bookmark: _Hlk95161757]Figure 8.x.2-1: CG based Small Data Transmission in RRC Inactive state. 
1.	The gNB-CU decides to change UE into RRC_INACTIVE state.
2-3. The steps 2-3 are as defined in steps 5-6 in clause 8.9.6.1.
4.	The gNB-CU-CP decides to configure CG-SDT, it sends UE CONTEXT MODIFICATION REQUEST message including a query indication for CG-SDT related resource configuration.
5.  The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message by including the CG-SDT related resource configurations within the DU to CU RRC Information IE.


6.	The gNB-CU-CP generates RRCRelease message which includes suspend configuration towards UE. The DL RRC MESSAGE TRANSFER procedure is used to forward RRCRelease message to the gNB-DU, with an indication for the gNB-DU to keep SDT related context (RLC config, F1-U TNLs, CG resource for SDT, etc.) while suspending others.
[bookmark: _Hlk95161770]
7. 	The gNB-DU sends RRCRelease message to UE.
After a period of time UE in RRC_inactive mode
8.	The UE decides to perform CG based SDT procedure, it sends RRCResumeRequest message together with UL small data/UL NAS PDU.
9.	The gNB-DU sends UL RRC MESSAGE TRANSFER message including RRCResumeRequest message.
NOTE 1:	After step 9, any UL data multiplexed with RRCResumeRequest can be forwarded to the gNB-CU-UP. 
NOTE 2:	After step 9, any RRC message multiplexed with RRCResumeRequset can be forwarded to the gNB-CU-CP via UL RRC MESSAGE TRANSFER. 
10.	The gNB-CU-CP verifies the UE's resume request. 
NOTE 3:	After step 10, any UL NAS PDU can be forwarded to 5GC. 
11/12.	The gNB-CU-CP initiates E1AP BEARER CONTEXT MODIFICATION procedure to resume SDT DRBs.
NOTE 4:	After step 11/12, any UL SDT data can be forwarded to 5GC. 


//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.6.1	RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 



Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0.   At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 
1.	The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT RELEASE COMMAND message to the gNB-DU.
2.	The gNB-DU forwards RRCRelease message to UE.
3.	The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.
NOTE: In case of CG based SDT, instead of steps 1 and 3, the DL RRC MESSAGE TRANSFER procedure is used to forward RRCRelease message to the gNB-DU, with an indication for the gNB-DU to keep SDT related context (RLC config, F1-U TNLs, CG resource for SDT, etc.) while suspending others.



[bookmark: _Hlk95169274]Text Proposal for CG-SDT BLCR to TS 38.473 [2]	Comment by INTEL-Jaemin: ASN.1 changes are intentionally omitted.
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955786][bookmark: _Toc29892880][bookmark: _Toc36556817][bookmark: _Toc45832203][bookmark: _Toc51763383][bookmark: _Toc64448546][bookmark: _Toc66289205][bookmark: _Toc74154318][bookmark: _Toc81383062]8.3.4	UE Context Modification (gNB-CU initiated)
[bookmark: _Toc20955787][bookmark: _Toc29892881][bookmark: _Toc36556818][bookmark: _Toc45832204][bookmark: _Toc51763384][bookmark: _Toc64448547][bookmark: _Toc66289206][bookmark: _Toc74154319][bookmark: _Toc81383063]8.3.4.1	General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.
[bookmark: _Toc20955788][bookmark: _Toc29892882][bookmark: _Toc36556819][bookmark: _Toc45832205][bookmark: _Toc51763385][bookmark: _Toc64448548][bookmark: _Toc66289207][bookmark: _Toc74154320][bookmark: _Toc81383064]8.3.4.2	Successful Operation

Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
[bookmark: _Toc20955789][bookmark: _Toc29892883][bookmark: _Toc36556820][bookmark: _Toc45832206][bookmark: _Toc51763386][bookmark: _Toc64448549][bookmark: _Toc66289208]//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the CG-SDT Query Indication IE is included in the UE CONTEXT MODIFICATION REQUEST message and it is set to ‘true’, the gNB-DU shall, if supported, provide the CG-SDT related resource configuration in the SDT-MACPHY-Config IE within the DU to CU RRC Information IE contained in the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU. 
Editor’s note: FFS on the details of CG-SDT resource configuration.


If the Replaced gNB-DU UE F1AP ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, update new C-RNTI and NR CGI values (associated with the provided gNB-DU F1AP UE ID) to the UE context and also release the provided gNB-DU F1AP UE ID and the related configurations associated with the provided gNB-DU F1AP UE ID.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955809][bookmark: _Toc29892903][bookmark: _Toc36556840][bookmark: _Toc45832230][bookmark: _Toc51763410][bookmark: _Toc64448573][bookmark: _Toc66289232][bookmark: _Toc74154345][bookmark: _Toc81383089][bookmark: _Toc88657722]8.4.2	DL RRC Message Transfer
[bookmark: _Toc20955810][bookmark: _Toc29892904][bookmark: _Toc36556841][bookmark: _Toc45832231][bookmark: _Toc51763411][bookmark: _Toc64448574][bookmark: _Toc66289233][bookmark: _Toc74154346][bookmark: _Toc81383090][bookmark: _Toc88657723]8.4.2.1	General
The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message. The procedure uses UE-associated signalling.
[bookmark: _Toc20955811][bookmark: _Toc29892905][bookmark: _Toc36556842][bookmark: _Toc45832232][bookmark: _Toc51763412][bookmark: _Toc64448575][bookmark: _Toc66289234][bookmark: _Toc74154347][bookmark: _Toc81383091][bookmark: _Toc88657724]8.4.2.2	Successful operation

Figure 8.4.2.2-1: DL RRC Message Transfer procedure
If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
If the Index to RAT/Frequency Selection Priority IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes. If the Additional RRM Policy Index IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes.
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure, as defined in TS 38.401 [4].
The DL RRC MESSAGE TRANSFER message shall include, if SRB duplication is activated, the Execute Duplication IE, so that the gNB-DU can perform CA based duplication for the SRB.
If the gNB-DU identifies the UE-associated logical F1-connection by the gNB-DU UE F1AP ID IE in the DL RRC MESSAGE TRANSFER message and the old gNB-DU UE F1AP ID IE is included, it shall release the old gNB-DU UE F1AP ID and the related configurations associated with the old gNB-DU UE F1AP ID.
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the Redirected RRC message IE and use it as specified in TS 38.401 [4]. 
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the PLMN Assistance Info for Network Sharing IE, if available at the gNB-CU and may use it as specified in TS 38.401 [4].
If the DL RRC MESSAGE TRANSFER message contains the New gNB-CU UE F1AP ID IE, the gNB-DU shall, if supported, replace the value received in the gNB-CU UE F1AP ID IE by the value of the New gNB-CU UE F1AP ID and use it for further signalling.
If the Non-SDT Context Status IE is included in the DL RRC MESSAGE TRANSFER message and set to "suspend", the gNB-DU shall consider that the UE is released to INACTIVE and shall suspend non-SDT related context as specified in TS 38.401 [2]. If set to "resume", the gNB-DU shall consider that the UE activity is resumed and restore the suspended non-SDT related context.   
Interactions with UE Context Release Request procedure:
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may trigger the UE Context Release Request procedure, as specified in TS 38.401 [4].

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	reject

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	>>RLC Duplication Information
	O
	
	9.3.1.146
	
	YES
	ignore

	>>SDT Indicator
	O
	
	ENUMERATED (true, …)
	Indicates SDT DRB.
	Yes
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955879][bookmark: _Toc29892991][bookmark: _Toc36556928][bookmark: _Toc45832359][bookmark: _Toc51763612][bookmark: _Toc64448778][bookmark: _Toc66289437][bookmark: _Toc74154550][bookmark: _Toc81383294]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ® gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	>>RLC Duplication Information
	O
	
	9.3.1.146
	
	YES
	ignore

	>>SDT Indicator
	O
	
	ENUMERATED (true, …)
	Indicates SDT DRB.
	Yes
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	O
	
	
	
	-
	

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	>>Transmission Stop Indicator
	O
	
	9.3.1.209
	
	YES
	ignore

	>>SDT Indicator
	O
	
	ENUMTERATED (true, false, …)
	Indicates SDT DRB or not. 
	Yes
	ignore

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	SCG Indicator
	O
	
	ENUMERATED(released,...)
	This IE is used at the MN in NR-DC and NE-DC and it indicates the release of an SCG
	YES
	ignore

	CG-SDT Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	Replaced gNB-DU UE F1AP ID
	O
	
	gNB-DU UE F1AP ID
9.3.1.5
	
	YES
	ignore



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	Execute Duplication 
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	UE Context not retrievable
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	Redirected RRC message
	O
	
	RRC Container
9.3.1.6
	Includes the UL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	PLMN Assistance Info for Network Sharing
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	ignore

	New gNB-CU UE F1AP ID
	O
	
	gNB-CU UE F1AP ID
9.3.1.4
	
	YES
	reject

	Additional RRM Policy Index
	O
	
	9.3.1.90
	
	YES
	ignore

	[bookmark: _Hlk95168590]Non-SDT Context Status
	O
	
	ENUMERATED (suspend, resume, …)
	
	YES
	ignore
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//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
5.2.3	F1 UE context management function
The F1 UE context management function supports the establishment and modification of the necessary overall UE context.
The establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available).
The modification of the F1 UE context can be initiated by either gNB-CU or gNB-DU. The receiving node can accept or reject the modification. The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU. The gNB-CU request the gNB-DU to release the UE Context when the UE enters RRC_IDLE or RRC_INACTIVE. 
This function can be also used to manage DRBs, SRBs and SL DRBs, i.e., establishing, modifying and releasing DRB, SRB and SL DRB resources. The establishment and modification of DRB, or SL DRB resources are triggered by the gNB-CU and accepted/rejected by the gNB-DU based on resource reservation information and QoS information to be provided to the gNB-DU. For each DRB to be setup or modified, the S-NSSAI may be provided by gNB-CU to the gNB-DU in the UE Context Setup procedure and the UE Context Modification procedure. In case of NG-RAN sharing, the gNB-CU includes the serving PLMN ID (for SNPNs the serving SNPN ID) in the UE Context Setup procedure.
[bookmark: _Hlk40876787]For Uu, the mapping between QoS flows and radio bearers is performed by gNB-CU and the granularity of bearer related management over F1 is radio bearer level. For NG-RAN, the gNB-CU decides an aggregated DRB QoS profile for each radio bearer based on received QoS flow profile, and provides both aggregated DRB QoS profile and QoS flow profile to the gNB-DU, and the gNB-DU either accepts the request or rejects it with appropriate cause value. With this function, gNB-DU could also notify gNB-CU whether the QoS for already established DRBs is not fulfilled any longer or it is fulfilled again. The function can be also used to inform the gNB-DU the alternative QoS Parameters Sets when available for a QoS flow. To support packet duplication for intra-gNB-DU CA as described in TS 38.300 [8], one data radio bearer should be configured with at least two GTP-U tunnels between gNB-CU and a gNB-DU.
For SL, the mapping between QoS flows and radio bearers is performed by gNB-CU and the granularity of bearer related management over F1 is radio bearer level. For NG-RAN, the gNB-CU decides an aggregated SL DRB QoS profile for each radio bearer based on received QoS flow profile, and provides both aggregated SL DRB QoS profile and QoS flow profile to the gNB-DU, and the gNB-DU either accepts the request or rejects it with appropriate cause value.
With this function, gNB-CU requests the gNB-DU to setup or change of the SpCell (as defined in TS 38.321 [10]) for the UE, and the gNB-DU either accepts or rejects the request with appropriate cause value. This function also enables the gNB-DU to inform the gNB-CU of which cell the UE has successfully accessed during conditional mobility.
With this function, the gNB-CU requests the setup of the SCell(s) at the gNB-DU side, and the gNB-DU accepts all, some or none of the SCell(s) and replies to the gNB-CU. The gNB-CU requests the removal of the SCell(s) for the UE.
With this function, the gNB-CU indicates the UL UE AMBR limit to the gNB-DU, and the gNB-DU enforces the indicated limit.
With this function, the gNB-DU indicates that a bearer, or a UE is inactive or active. The gNB-CU consolidates all the serving gNB-DUs for the UE and takes further action.
With this function, the gNB-CU indicates the gNB-DU that the UE context concerns mobility enhancement operation, and the gNB-DU takes corresponding actions.
[bookmark: _Toc13920089][bookmark: _Toc29393005][bookmark: _Toc29393053][bookmark: _Toc36556407][bookmark: _Toc45833071][bookmark: _Toc64448128][bookmark: _Toc74152924]5.2.4	RRC message transfer function
This function allows to transfer RRC messages between gNB-CU and gNB-DU. RRC messages are transferred over F1-C. The gNB-CU is responsible for the encoding of the dedicated RRC message with assistance information provided by gNB-DU. This function also allows gNB-DU to report to gNB- CU if the downlink RRC message has been successfully delivered to UE or not.
For IAB-nodes, this function allows to transfer RRC messages for setting up and configuring the IAB-MT side of the BH RLC channel. These RRC messages are carried on F1-C between the IAB-donor-CU and the parent IAB-DU i.e. the gNB-DU side of the BH RLC channel.
In case of small data transmission, this function allows the gNB-CU to request the gNB-DU to keep part of the UE context including at least the lower layer configuration for SDT DRB(s)/SRB(s), C-RNTI, F1AP association, and F1 tunnel information, while other part of the UE context being suspended or resumed.
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