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	Reason for change:
	1) In 16.9.6.3, the default SL DRX is applicable both for DCR message for V2X and for ProSe, however, only V2X is mentioned.  
2) “Mode 2 TX UE” is referred in clause 16.9.6.2, however, it is unclear what “Mode 2 TX UE” means, i.e., means TX UE capable of Mode 2 RA, or TX UE using Mode 2 RA.
3) In clause 16.9.6.4, “more 1 scheduling” is referred, however, in other clauses, “mode 1 resource allocation” is referred. Thus, misaligned terminologies are used.
4) ProSe services cover both NR sidelink communication and discovery. However, the cell reselection impact due to “NR sidelink discovery” is still missing in 16.9.4.3.



	
	

	Summary of change:
	1) In 16.9.6.3, adding DCR message for ProSe service specified in 24.544 into the DRX description, and adding 24.544 to section 2 (list of references)
2) In clause 16.9.6.2, change “mode 2 TX UE” to “TX UE using mode 2 resource allocation”.
3) in clause 16.9.6.4, change “mode 1 scheduling” to “mode 1 resource allocation”
4) In 16.9.4.3, change “NR sidelink communication” to “NR sidelink communication/discovery”


Impact analysis
Impacted 5G architecture options: 
  NR SA

Impacted functionality
NR Sidelink, NR sidelink relay
Inter-operability: 
If the network is implemented according to this CR while the UE is not, there is no inter-operability issue.
If the UE is implemented according to this CR while the network is not, there is no inter-operability issue.
If one UE is implemented according to this CR while the other UE is not, there is no inter-operability issue.


	
	

	Consequences if not approved:
	Applicability of the default DRX to DCR message for ProSe is not captured.

The cell reselection behaviour of idle/inactive sidelink UE is missing when the UE is configured to perform NR sidelink discovery
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[bookmark: _Toc20387884][bookmark: _Toc29375963][bookmark: _Toc37231820][bookmark: _Toc46501873][bookmark: _Toc51971221][bookmark: _Toc52551204][bookmark: _Toc139017934][bookmark: _Toc130939015]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[3]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[4]	3GPP TS 38.401: "NG-RAN; Architecture description".
[5]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[6]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[7]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".
[8]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".
[9]	3GPP TS 37.324: " E-UTRA and NR; Service Data Protocol (SDAP) specification".
[10]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state".
[11]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[12]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[13]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[14]	3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) requirements; Stage 1".
[15]	3GPP TS 22.268: "Public Warning System (PWS) Requirements".
[16]	3GPP TS 38.410: "NG-RAN; NG general aspects and principles".
[17]	3GPP TS 38.420: "NG-RAN; Xn general aspects and principles".
[18]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[19]	3GPP TS 22.261: "Service requirements for next generation new services and markets".
[20]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer"
[21]	3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[22]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[23]	IETF RFC 4960 (2007-09): "Stream Control Transmission Protocol".
[24]	3GPP TS 26.114: "Technical Specification Group Services and System Aspects; IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[25]	Void.
[26]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[27]	IETF RFC 3168 (09/2001): "The Addition of Explicit Congestion Notification (ECN) to IP".
[28]	3GPP TS 24.501: "NR; Non-Access-Stratum (NAS) protocol for 5G System (5GS)".
[29]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[30]	3GPP TS 38.415: "NG-RAN; PDU Session User Plane Protocol".
[31]	3GPP TS 38.340: "NR; Backhaul Adaptation Protocol (BAP) specification".
[32]	3GPP TS 38.470: "NG-RAN; F1 application protocol (F1AP) ".
[33]	3GPP TS 38.425: "NG-RAN; NR user plane protocol".
[34]	3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[35]	3GPP TS 38.101-2: "User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[36]	3GPP TS 38.101-3: "User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[37]	3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access".
[38]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[39]	3GPP TS 22.104 "Service requirements for cyber-physical control applications in vertical domains".
[40]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[41]	3GPP TS 23.285: "Technical Specification Group Services and System Aspects; Architecture enhancements for V2X services".
[42]	3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[43]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)".
[44]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[45]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[46]	3GPP TS 26.346 "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[47]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".
[48]	3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
[49]	3GPP TS 28.541: "5G Network Resource Model (NRM)".
[50]	3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[51]	NIMA TR 8350.2, Third Edition, Amendment 1, 3 January 2000: "DEPARTMENT OF DEFENSE WORLD GEODETIC SYSTEM 1984".
[52]	3GPP TS 38.211: "NR; Physical channels and modulation".
[53]	3GPP TS 24.587: "Vehicle-to-Everything (V2X) services in 5G System (5GS)".
[54]	3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[xx]	3GPP TS 24.554: "Technical Specification Group Core Network and Terminals; Proximity-services (ProSe) in 5G System (5GS) protocol".

Next Change
[bookmark: _Toc37232081][bookmark: _Toc46502167][bookmark: _Toc51971515][bookmark: _Toc52551498][bookmark: _Toc139018249]16.9.4.3	Control of idle/inactive UEs
The UE in RRC_IDLE or RRC_INACTIVE performs NR sidelink communication and/or V2X sidelink communication, as configured by the upper layers. NG-RAN may provide common sidelink configuration to the UE in RRC_IDLE or RRC_INACTIVE via system information for NR sidelink communication and/or V2X sidelink communication. UE receives resource pool configuration and SL DRB configuration via SIB12 for NR sidelink communication as specified in TS 38.331 [12], and/or resource pool configuration via SIB13 and SIB14 for V2X sidelink communication as specified in TS 38.331 [12].
When the UE performs cell reselection, the UE interested in V2X service(s) considers at least whether NR sidelink communication and/or V2X sidelink communication are supported by the cell. The UE may consider the following carrier frequency as the highest priority frequency, except for the carrier only providing the anchor carrier:
-	the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration, if configured to perform both NR sidelink communication and V2X sidelink communication;
-	the frequency providing NR sidelink communication configuration, if configured to perform only NR sidelink communication.
-	the frequency providing V2X sidelink communication configuration, if configured to perform only V2X sidelink communication.
When the UE performs cell reselection, the UE interested in ProSe service(s) considers at least whether NR sidelink communication/discovery is supported by the cell. The UE may consider the carrier frequency providing NR sidelink communication/discovery configuration as the highest priority frequency, except for the carrier only providing the anchor carrier.


Next Change
[bookmark: _Toc139018253]16.9.6.2	Unicast
For unicast, SL DRX is configured per pair of source L2 ID and destination L2 ID.
The UE maintains a set of SL DRX timers for each direction per pair of source L2 ID and destination L2 ID. The SL DRX configuration for a pair of source/destination L2 IDs for a direction may be negotiated between the UEs in the AS layer. For SL DRX configuration of each direction, where one UE is the TX UE and the other is the RX UE:
-	RX UE may send assistance information, which includes its desired SL on-duration timer, SL DRX start offset, SL DRX slot offset, and SL DRX cycle, to the TX UE and the mode 2 TX UE using mode 2 resource allocation may use it to determine the SL DRX configuration for the RX UE;


Next Change
[bookmark: _Toc139018254]16.9.6.3	Groupcast/Broadcast
For groupcast/broadcast, SL DRX is configured commonly among multiple UEs based on QoS profile and Destination L2 ID. Multiple SL DRX configurations can be supported for each of groupcast/broadcast.
SL on-duration timer, SL inactivity-timer, SL HARQ RTT and SL HARQ retransmission timers are supported for groupcast. Only SL on-duration timer is supported for broadcast. SL DRX cycle, SL on-duration, and SL inactivity timer (only for groupcast) are configured per QoS profile. The starting offset and slot offset of the SL DRX cycle is determined based on the destination L2 ID. The SL HARQ RTT timer (only for groupcast) and SL HARQ retransmission timer (only for groupcast) are not configured per QoS profile or per destination L2 ID. For groupcast, the RX UE maintains a SL inactivity timer for each destination L2 ID, and selects the largest SL inactivity timer value if multiple SL inactivity timer values associated with different QoS profiles are configured for that L2 ID. For groupcast and broadcast, the RX UE maintains a single SL DRX cycle (selected as the smallest SL DRX cycle of any QoS profile of that L2 ID) and single SL on-duration (selected as the largest SL on-duration of any QoS profile of that L2 ID) for each destination L2 ID when multiple QoS profiles are configured for that L2 ID.
For groupcast, SL HARQ RTT timer and SL HARQ retransmission timer are maintained per SL process at the RX UE. SL HARQ RTT timer can be set to different values to support both HARQ enabled and HARQ disabled transmissions.
A default SL DRX configuration, common between groupcast and broadcast, can be used for a QoS profile which is not mapped onto any non-default SL DRX configuration(s). The default SL DRX configuration for groupcast and broadcast can also be used for discovery message in sidelink discovery in clause 16.9.5 and relay discovery messages in clause 16.12.3, for ProSe Direct Link Establishment Request message as specified in TS 24.554 [xx], and for Direct Link Establishment Request message as specified in TS 24.587 [53].
In-coverage TX and RX UEs in RRC_IDLE/RRC_INACTIVE obtain their SL DRX configuration from SIB. UEs (TX or RX) in RRC_CONNECTED can obtain the SL DRX configuration from SIB, or from dedicated RRC signalling during handover. For the out of coverage case, the SL DRX configuration is obtained from pre-configuration.
For groupcast, the TX UE restarts its timer corresponding to the SL inactivity timer for the destination L2 ID (used for determining the allowable transmission time) upon reception of new data with the same destination L2 ID.
TX profile is introduced to ensure compatibility for groupcast and broadcast communication between UEs supporting/not-supporting SL DRX functionality. A TX profile is provided by upper layers to AS layer and identifies one or more sidelink feature group(s). Multiple TX profiles with the support of SL DRX and without the support of SL DRX can be associated to a destination L2 ID. For a given destination L2 ID, all TX and RX UEs should be configured with the same set of TX profile(s). A UE only assumes SL DRX for the given destination L2 ID when all the associated TX profiles correspond to support of SL DRX. A UE assumes no SL DRX for the given destination L2 ID if there is no associated TX profile. An RX UE determines that SL DRX is used if all destination L2 IDs of interest are assumed to support SL DRX. For groupcast, when the UE is in RRC_CONNECTED and using mode 1 resource allocation, the UE reports each destination L2 ID and associated SL DRX on/off indication to the gNB supporting SL DRX.

Next Change
[bookmark: _Toc139018255]16.9.6.4	Alignment between Uu DRX and SL DRX
Alignment of Uu DRX and SL DRX for a UE in RRC_CONNECTED is supported for unicast, groupcast, and broadcast. Alignment of Uu DRX and SL DRX at the same UE is supported. In addition, for mode 1 schedulingresource allocation, the alignment of Uu DRX of the TX UE and SL DRX of the RX UE is supported.
Alignment may comprise of either full overlap or partial overlap in time between Uu DRX and SL DRX. For SL RX UEs in RRC_CONNECTED, alignment is achieved by the gNB.
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