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1. Introduction
UDC/EHC applicability to SDT has been discussed during previous meetings and the corresponding agreement (i.e. UDC/EHC is not applicable in SDT) has been captured in the specifications. In this paper, we further discuss UDC/EHC applicability after SDT.
2. Discussions
UDC/EHC applicability in SDT procedure
During the email discussion in the RAN2#119-e meeting [1], there were some discussions on whether to support UDC/EHC in SDT. The following summary was made and submitted to the online meeting session.
	Majority think no changes are needed, but some companies pointed out that the UE may restore and use the connected mode configuration which may have some implications. This may need some online discussion. 
 
Proposal 8: No further clarification is needed for handling of UDC/EHC (10/16)


[bookmark: OLE_LINK5]At the online meeting session, companies thought it should be clarified explicitly in RRC specification not to use UDC/EHC in SDT and RAN2 then agreed to “Clarify in the spec that UDC/EHC is not applicable in SDT (discuss over email to capture in RRC).” After one more email discussion for capturing the agreement, the following was captured in the RRC specification in the end.
	1>	if the resume procedure is initiated for SDT:
2>	for each radio bearer that is configured for SDT and for SRB1:
3>	restore the RLC-BearerConfig associated with the RLC bearers of masterCellGroup and pdcp-Config from the UE Inactive AS context;
3>	if the radio bearer is a DRB configured with Ethernet Header Compression:
4>	indicate to lower layer that ethernetHeaderCompression is not configured;
3>	if the radio bearer is a DRB configured with UDC:
4>	indicate to lower layer that uplinkDataCompression is not configured;


UDC/EHC applicability after SDT procedure
The current specifications work properly when it comes to disabling EHC/UDC for the duration of the SDT procedure. However, it may cause an issue during the subsequent UE’s connection. In case the network decides to transition the UE to RRC connected state during SDT, e.g. using RRCResume message (as shown in the figure below), according to the current specifications, the UE shall restore the pdcp-Config from the UE inactive AS context. If the restored pdcp-Config contains the UDC/EHC configuration, it is not completely clear at the moment whether UDC/EHC is resumed. However, the current RRC specifications do not capture explicit indications to lower layers that EHC/UDC is configured and PDCP simply assumes this based on the received PDCP configuration. This would suggest that EHC/UDC is applied after the UE moves to RRC Connected state directly from SDT, which is certainly beneficial for the UE power saving and radio resource efficiency in RRC Connected state.
[image: ]
Figure 1: RRCResume for SDT
Proposal 1: Confirm that UDC/EHC is applicable again after restoring the pdcp-Config from the UE inactive AS context in case RRC Resume message is received by the UE during SDT procedure. Discuss whether this needs to be clarified in the specifications.
If it is a common understanding that UDC/EHC is continued after resuming a connection from SDT connection, there will be a time initially during which both UDC/EHC data and non-UDC/EHC are transmitted over the air simultaneously. This is because there is L2 continuity at reception of RRCResume message after SDT i.e. HARQ buffer is not flushed while it may contain old non-UDC/EHC data. Meanwhile the UE is starting to send the UDC/EHC data. The network has to correctly identify UDC/EHC data and non-UDC/EHC data before submitting them to integrity verification. If the network cannot identify the non-UDC/EHC data, integrity verification failure will happen. On the other hand, if the network submits the non-UDC/EHC data to UDC/EHC context buffer, the UDC/EHC context mismatch will occur between the network and the UE. 
To avoid this situation, one of the following corrections can be applied.
· Option 1: The UE releases/does not restore the UDC/EHC configuration when RRCResume message is received during the SDT procedure. 
The network and the UE continue not to perform UDC/EHC during the subsequent RRC connection, i.e. all data are non-UDC/EHC data and the confusion is avoided. However, if the network wants to use EHC/UDC function in RRC connected state, it has to perform an intra-cell handover with addition of EHC/UDC configuration. 
· Option 2: The UE performs MAC reset at reception of RRCResume message during an ongoing SDT procedure. 
All non-UDC/EHC data sent in SDT is flushed from the buffer and they will be retransmitted by RLC in RRC connected state after SDT for RLC AM bearers (RLC UM data will be lost). Some transmission latency may be introduced.
· Option 3: The network does not schedule HARQ retransmissions after sending RRCResume to the UE. After RRCResume is processed by the UE, the network schedules new transmissions.
This way the non-UDC/EHC data is not transmitted by the UE after RRCResume is sent by the gNB. After the RRCResumeComplete is received by the gNB, the gNB schedules new data to be sent, so non-UDC/EHC packets are discarded and the confusion is avoided. There is some delay in transmission introduced and some data loss occurs.
· Option 4: Instead of indicating to lower layers that UDC/EHC is not configured, RRC layer indicates to PDCP that UDC/EHC without compression is used during SDT. 
In this case, both data during SDT and after SDT will include UDC/EHC header, which will avoid confusion at the network end. 
· Option 5: A previous decision not to support UDC/EHC is reverted and we allow usage of UDC/EHC during SDT. 
This would solve the issue, but it might be too late for such radical change as RAN2 might need to discuss some details, e.g. UDC/EHC continuation.
In our opinion, option 4 is a preferred one as the benefits of power saving and the resource overhead reduction can be retained. On the other hand, this is not possible with option 1 while option 2 has some latency and data loss issue as mentioned above.
Proposal 2: Instead of indicating to lower layers that UDC/EHC is not configured, RRC layer should indicate that UDC/EHC without compression is used during SDT.
A TP capturing this option is provided in the Annex below.
Proposal 3: Adopt the TP as shown below.
3. Conclusion
Based on the above discussion, we make the following proposals: 
Proposal 1: Confirm that UDC/EHC is applicable again after restoring the pdcp-Config from the UE inactive AS context in case RRC Resume message is received by the UE during SDT procedure. Discuss whether this needs to be clarified in the specifications.
Proposal 2: Instead of indicating to lower layers that UDC/EHC is not configured, RRC layer should indicate that UDC/EHC without compression is used during SDT.
Proposal 3: Adopt the TP as shown below.
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5. Annex – Text Proposal for 38.331 
[bookmark: _Toc60776834][bookmark: _Toc115428558]5.3.13.3	Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message
The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:
1>	if field useFullResumeID is signalled in SIB1:
2>	select RRCResumeRequest1 as the message to use;
2>	set the resumeIdentity to the stored fullI-RNTI value;
1>	else:
2>	select RRCResumeRequest as the message to use;
2>	set the resumeIdentity to the stored shortI-RNTI value;
1>	restore the RRC configuration, RoHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules and the KgNB and KRRCint keys from the stored UE Inactive AS context except for the following:
-	masterCellGroup;
-	mrdc-SecondaryCellGroup, if stored; and
-	pdcp-Config;
1>	set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:
2>	over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarResumeMAC-Input;
2>	with the KRRCint key in the UE Inactive AS Context and the previously configured integrity protection algorithm; and
2>	with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
[bookmark: _Hlk95515094][bookmark: _Hlk95766388]1>	derive the KgNB key based on the current KgNB key or the NH, using the nextHopChainingCount value received in the previous RRCRelease message and stored in the UE Inactive AS Context, as specified in TS 33.501 [11];
1>	derive the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
1>	configure lower layers to apply integrity protection for all radio bearers except SRB0 and MRBs using the configured algorithm and the KRRCint key and KUPint key derived in this clause immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;
NOTE 1:	Only DRBs with previously configured UP integrity protection shall resume integrity protection.
1>	configure lower layers to apply ciphering for all radio bearers except SRB0 and MRBs and to apply the configured ciphering algorithm, the KRRCenc key and the KUPenc key derived in this clause, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;
1>	re-establish PDCP entities for SRB1;
1>	resume SRB1;
[bookmark: OLE_LINK14]1>	if the resume procedure is initiated for SDT:
2>	for each radio bearer that is configured for SDT and for SRB1:
3>	restore the RLC-BearerConfig associated with the RLC bearers of masterCellGroup and pdcp-Config from the UE Inactive AS context;
3>	if the radio bearer is a DRB configured with Ethernet Header Compression:
4>	indicate to lower layer that EHC is performed without compression during this SDT procedure ethernetHeaderCompression is not configured;
[bookmark: _GoBack]3>	if the radio bearer is a DRB configured with UDC:
4>	indicate to lower layer that UDC is performed without compression during this SDT procedureuplinkDataCompression is not configured;
3>	if the radio bearer is a DRB configured with ROHC function:
4>	if sdt-DRB-ContinueROHC is set to cell and the resume procedure is initiated in a cell that is the same as the PCell in which the UE received the previous RRCRelease message; or
4>	if sdt-DRB-ContinueROHC is set to rna and the resume procedure is initiated in a cell belonging to the same RNA as the PCell in which the UE received the previous RRCRelease message:
5>	indicate to lower layer that drb-continueROHC is configured;
4>	else:
5>	indicate to lower layer that drb-continueROHC is not configured;
3>	re-establish PDCP entity for the radio bearer that is configured for SDT without triggering PDCP status report;
2>	resume all the radio bearers that are configured for SDT;
1>	submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.
NOTE 2:	Only DRBs with previously configured UP ciphering shall resume ciphering.
If lower layers indicate an integrity check failure while T319 is running or SDT procedure is ongoing, perform actions specified in 5.3.13.5.
If the UE is a RedCap UE and the RedCap-specific initial downlink BWP is not associated with CD-SSB, the UE may continue cell re-selection related measurements as well as cell re-selection evaluation, otherwise the UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.13.6.
NOTE 3:	For L2 U2N Remote UE in RRC_INACTIVE, the cell (re)selection procedure as specified in TS 38.304 [20] and relay (re)selection procedure as specified in 5.8.15.3 are performed independently and it is up to UE implementation to select either a cell or a L2 U2N Relay UE.
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