

	
3GPP TSG-RAN4 Meeting #78	R4-161160
Malta, Malta, 15th Feb 2016 - 19th Feb 2016
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.133
	CR
	3285
	rev
	1
	Current version:
	13.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR on eD2D RRM requirements: Inter-freq discovery and multicarrier D2D

	
	

	Source to WG:
	Qualcomm Incorporated

	Source to TSG:
	R4

	
	

	Work item code:
	LTE_eD2D_Prox-Core
	
	Date:
	2016-02-15

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)

	
	

	Reason for change:
	Introduction of eD2D RRM requirements for Inter-freq/Inter-PLMN discovery and multicarrier D2D Discovery and Communication operation.

	
	

	Summary of change:
	Following changes are proposed:
Change 1: Clarification to applicability section
Change 2: For multicarrier D2D in IDLE
Change 3: For multicarrier D2D in IDLE/CONNECTED
Change 4: For multicarrier D2D and Inter-frequency Discovery (Gaps)
Change 5: For Inter-frequency Discovery (cell reselection)
Change 6: For multicarrier D2D in CONNECTED


	
	

	Consequences if not approved:
	eD2D RRM core requirements for inter-frequency discovery and multicarrier operation will be missing

	
	

	Clauses affected:
	3.6, 4.5, 7.16, 8.10

	
	

	
	Y
	N
	
	

	Other specs
	
	N
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	Y
	
	 Test specifications
	TS 36.512-3 

	(show related CRs)
	
	N
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



Page 1


< START OF CHANGE #1 >
3.6	General
3.6.1	Applicability of requirements in this specification version
-	The requirements for TDD-FDD carrier aggregation are specified for two downlink and one uplink component carriers. The requirements are specified for both cases when the PCell belongs to TDD or FDD. 
-	All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same uplink-downlink and special subframe configurations [16] in the PCell and SCell.
-	All the requirements for inter-band CA apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-band CA for UEs which:
- do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and 
- are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.
-	All the inter-frequency requirements and requirements for measurements on deactivated carrier apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-frequency for UEs which:
-	do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.
-	Requirements for E-UTRA carrier aggregation are applicable for the CA capable UE which has been configured with at least one downlink SCell, but:
-	up to four downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or
-	up to four downlink CCs and one uplink CCs for inter-band carrier aggregation, or
-	up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or
-	up to two downlink CCs intra-band contiguous and one downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or
-	up to two downlink CCs intra-band non-contiguous and one downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or
-	up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-	two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-	two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or
-	two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or
-	up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or
-	up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.
-	Requirements for E-UTRA carrier aggregation for discovery signal measurements are applicable for CA capable UE which has been configured with at least one downlink SCell, but:
-	up to four downlink CCs and up to two  uplink CCs for intra-band contiguous carrier aggregation, or
-	up to four downlink CCs and up to one uplink CCs for inter-band carrier aggregation, or
-	up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or
-	up to two downlink CCs intra-band contiguous and one downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or
-	up to two downlink CCs intra-band non-contiguous and one downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or
-	up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-	two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-	two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or
-	two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or
-	up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or
-	up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or
-	up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.
-	Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell and the downlink SCell(s) follow the frame structure type 3 [16], are applicable for the CA capable UE, which is supporting band combinations according to 36.101 [5] and which has been configured with at least one downlink SCell but:
-	up to five downlink CCs and one uplink CCs for inter-band carrier aggregation.
-	The requirements with eDRX apply only to non-CA requirements.
-	Requirements for E-UTRA ProSe Direct Discovery and E-UTRA ProSe Direct Communication are applicable for ProSe operation on either the uplink frequency of PCC, or SCC, or a non-serving carrier, but:
[bookmark: _GoBack]-	with ProSe operation limited to one carrier on a given subframe.




< END OF CHANGE #1 >

< START OF CHANGE #2 >
4.5	Proximity-based Services
4.5.1	Introduction
This section contains the requirements for the UE capable of ProSe Direct Communication and/or ProSe Direct Discovery in RRC_IDLE state. The requirements in this section shall apply provided that the sidelink used by the UE for ProSe Direct Communication and/or ProSe Direct Discovery is on the carrier of the serving cell.
4.5.2	Requirements
When a UE in RRC_IDLE state is participating in transmissions and/or reception for ProSe Direct Discovery and/or ProSe Direct Communication, the UE shall meet all the requirements of Section 4.
Note:	The UE may need to interrupt ProSe operation in order to meet the requirements of Section 4.
4.5.2.1	Interruptions with ProSe Direct Discovery
A UE capable of ProSe direct discovery in RRC_IDLE state shall not cause any interruption for the reception of paging and system information:
-	while switching reception between ProSe Direct Discovery and the a PCellserving cell, or
-	when receiving ProSe direct discovery signals or
-	while switching receiver chain ON/OFF for ProSe Direct Discovery reception if the UE has a dedicated receiver chain for ProSe Direct Discovery
4.5.2.2	Interruptions with ProSe Direct Communication	
A UE capable of ProSe direct communication in RRC_IDLE state shall not cause any interruption for the reception of paging and system information:
-	while switching reception between ProSe Direct Communication and the a PCellserving cell, or
-	when receiving ProSe direct communication signals, or
-	while switching receiver chain ON/OFF for ProSe Direct Communications reception.
< END OF CHANGE #2 >

< START OF CHANGE #3 >
7.16	Proximity-based Services
7.16.1	Introduction
The requirements in this clause are applicable for UE performing transmissions and/or reception for ProSe Direct Discovery and/or ProSe Direct Communication in both RRC_IDLE and RRC_CONNECTED state. The ProSe requirements shall apply provided that the sidelink used by the UE for ProSe direct communication and/or ProSe direct discovery is on the carrier of the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED).
< END OF CHANGE #3 >


< START OF CHANGE #4 >
7.16.2	Requirements
7.16.2.1	ProSe UE transmission timing
The requirements in this clause are applicable when the ProSe transmission timing is derived using the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) as reference. For ProSe transmission of sidelink channels and signals, UE shall have the capability to follow the timing change of the reference synchronization source. 
7.16.2.1.1	Serving cell or PCell as timing reference 





The requirements in this subclause are applicable when the reference timing used for ProSe transmissions is the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED). The sidelink transmissions takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell, where is specified in Section 8.1 of [16]. The value of differs between sidelink channels and signals, and is eitheror as specified in Section 9.9 of [16]. 
7.16.2.1.1.1	Requirements when NTA,SL = 0 

For ProSe transmission of sidelink channels and signals employing, the requirements in Section 7.1 as specified for PRACH transmissions shall apply. 
7.16.2.1.1.2	Requirements when NTA,SL = NTA 

For ProSe transmission of sidelink channels and signals while employing, the requirements in Section 7.1 as specified for PUSCH shall apply.


When it is the first sidelink transmission in a DRX cycle, the requirements in Section 7.1 as specified for the first PUSCH transmission in a DRX cycle shall apply. The reference point for the UE initial transmit timing control requirement shall be  seconds before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. (in Ts units) for sidelink transmissions is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in Section 7.3 was applied.
When it is not the first sidelink transmission in a DRX cycle or there is no DRX cycle, the requirements as specified in Section 7.1 for PUSCH transmissions when the PUSCH transmission is not the first transmissions in a DRX cycle shall apply.
7.16.2.1.2	SCell or non-serving cell as timing reference 
The requirements in this subclause are applicable when the reference timing used for ProSe transmissions is either a SCell (RRC_CONNECTED) or a non-serving cell selected on a non-serving ProSe carrier (RRC_IDLE or RRC_CONNECTED).
The transmission timing requirements are as specified in subclause 7.16.2.1.1, with reference cell as either the SCell or the selected non-serving cell.
7.16.3	Interruptions with ProSe
This section contains the requirements related to the interruptions on PCell and activated SCell(s) due ProSe Direct Discovery and ProSe Direct Communication. When ProSe is on a serving cell frequency, then The the requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands. When ProSe is on non-serving frequency, then the requirements are applicable to ProSe on both E-UTRA FDD and TDD bands.
When a UE capable of ProSe Direct Communication and/or ProSe Direct Discovery is configured with DRX and DRX is in use, interruptions specified in this section are not allowed while the onDurationTimer[17] is running. 
7.16.3.1	Interruptions at ProSe Direct Discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2]. 
The UE is allowed an interruption of up to 1 subframe on PCell and on any activated SCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell and activated SCell(s).
7.16.3.2	Interruptions at ProSe Direct Communication configuration
A UE capable of ProSe Direct Communication may indicate its interest (initiation or termination) in ProSe Direct Communication to the connected eNodeB using IE SidelinkUEInformation [2].
The UE is allowed an interruption of up to 1 subframe on PCell and on any activated SCell during the RRC reconfiguration procedure that includes the ProSe Direct Communication configuration message sl-CommConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell and activated SCell(s).
7.16.3.3	Interruptions during ProSe Direct Discovery
When ProSe Direct Discovery operation is on a serving cell (PCell/SCell) and when no request for transmission and/or reception gaps are signalled by the ProSe UE, The the UE is allowed an interruption of up to 1 subframe that is N subframes before and after a UL subframe configured for ProSe Direct Discovery by the a serving eNodeB. For discovery period less than 320ms, the allowed interruptions are additionally limited up to 0.625%.
The value of N is ceil(w1 / 1ms) subframes when the parameter discSyncWindow[2] is configured with value w1 in the sidelink synchronization resource configuration associated with the ProSe Direct Discovery subframe.
The value of N is 1 subframe otherwise.
When ProSe Direct Discovery is on a non-serving carrier, and when no request for transmission and/or reception gaps is signalled by the UE, interruptions to serving cell(s) is allowed with up to  probability of missed ACK/NACK.
The interruptions are for both uplink and downlink of PCell on any activated SCell. The interruption for the ProSe UE may occur:
-	while switching a receiver chain ON/OFF for ProSe Direct Discovery if the UE has a dedicated receiver chain for discovery, and/or
-	while switching a transmitter chain ON/OFF for ProSe Direct Discovery transmissions on a non-serving carrier, and if the UE has a dedicated transmitted chain for discovery.
.
7.16.3.4	Interruptions during ProSe Direct Discovery with discovery gaps
When ProSe Direct Discovery is either on a serving cell (PCell/SCell) or a non-serving frequency, and when discovery reception and/or transmission gaps are configured by the serving cell, then only the following interruptions to the PCell and any activated SCell(s) are allowed:
-	Uplink interruption is allowed on a subframe configured as downlink reception gap (using discRxGapConfig) if either the subframe immediately preceding or immediately following that subframe is not configured as reception gap; and,
- 	If ProSe Direct Discovery is on a non-serving FDD carrier and that carrier is used for ProSe synchronization, then uplink interruption is additionally allowed on 1 subframe in a discovery period. The interrupted subframe(s) shall be within the subframes configured as reception gap using discRxGapConfig; and,
- 	If ProSe Direct Discovery transmissions are on carrier that is not configured for uplink, then UE is allowed to additionally interrupt the serving cell(s) on up to 2 subframes for each discovery/SLSS transmission configured in a discovery period. The interrupted subframe(s) shall be within the subframes configured as transmission gaps using discTxGapConfig.
NOTE:	The request and grant of discovery gaps is left up to UE and eNodeB implementations, respectively. When ProSe Direct Discovery is on a non-serving carrier and that carrier is used for ProSe synchronization, then the UE requested / eNodeB configured gaps may depend if inter-frequency measurements are additionally configured for that non-serving frequency.


7.16.3.5	Interruptions during ProSe Direct Communication
When ProSe Direct Communication is on a non-serving carrier and the PCell is not broadcasting SIB18, then interruptions to serving cell(s) is allowed with up to 0.5% probability of missed ACK/NACK.
The interruptions are for both uplink and downlink of PCell on any activated SCell.

< END OF CHANGE #4 >




< START OF CHANGE #5 >

7.16.4	Cell reselection for ProSe Direct Discovery on non-serving frequency
The requirements in this subclause apply when ProSe Direct Discovery transmissions are configured on a non-serving carrier and that non-serving carrier is used for downlink synchronziation and measurements for ProSe Direct Discovery transmission, and provided the parameters required for cell selection / reselection are provided by the serving cell using discCellSelectionInfo.
[bookmark: _Toc383690646]NOTE: The requirements do not apply if the UE is required to acquire the cell selection/reselection parameters that are broadcast from the concerned cell for evaluation.
If the UE signals request for transmission and/or reception gaps, then the requirements apply if the gaps are configured as requested by the UE.
7.16.4.1	Measurement and evaluation of selected cell
The UE shall measure the RSRP and RSRQ level of the selected reference cell on the non-serving carrier used for ProSe Direct Discovery synchronization and evaluate the cell selection criterion S defined in [1] for the selected cell at least every discovery period.
The UE shall filter the RSRP and RSRQ measurements of the selected cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least discPeriod / 2.

7.16.4.2	Measurement of intra-frequency E-UTRAN cells
The UE shall be able to identify new intra-frequency cells on the non-serving carrier used for ProSe Direct Discovery transmission and perform RSRP and RSRQ measurements of identified intra-frequency cells. 
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 [1, 11.4] within Tdetect,EUTRAN_ProSe_Intra when Treselection = 0 (within discCellSelectionInfo). An intra frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.1 for a corresponding Band.
The UE shall measure RSRP and RSRQ at least every Tmeasure,EUTRAN_ProSe_Intra (see table 7.16.4.2-1) for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_ProSe_Intra/2
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,E-UTRAN_ProSe_Intra when Treselection = 0 (within discCellSelectionInfo) as specified in table 7.16.4.2-1 provided that the cell is at least 3dB better ranked. When evaluating cells for reselection, the side conditions for RSRP and SCH apply to both the non-serving cell that is currently selected and the non-serving cell being reselected to for ProSe Direct Discovery synchronization.
If Treselection timer (within discCellSelectionInfo) has a non-zero value and the intra-frequency cell being reselected to is better ranked than the currently selected reference cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
Table 7.16.4.2-1: Tdetect,EUTRAN_ProSe_Intra, Tmeasure,EUTRAN_ProSe_Intra and Tevaluate, E-UTRAN_ProSe_Intra
	Discovery Period [s]
	Tdetect,EUTRAN_ProSe_Intra (number of discovery periods)
	Tmeasure,EUTRAN_ProSe_Intra (number of discovery periods)
	Tevaluate,E-UTRAN_ProSe_Intra
(number of discovery periods)

	Discovery Period≤0.32
	Note 1 (36)
	Note 1 (4)
	Note 1 (16)

	0.32<Discovery Period≤0.64
	Note 1 (28)
	Note 1 (2)
	Note 1 (8)

	0.64<Discovery Period≤1.28
	Note 1 (25)
	Note 1 (1)
	Note 1 (5)

	1.28<Discovery Period≤10.24
	Note 1 (23)
	Note 1 (1)
	Note 1 (3)

	NOTE 1:	Time depends upon the configured Discovery period.




< END OF CHANGE #5 >



< START OF CHANGE #6 >
8.10	Proximity-based Services
8.10.1	Introduction
This section contains the requirements for the UE capable of ProSe Direct Communication and/or ProSe Direct Discovery in RRC_CONNECTED state. The ProSe requirements shall apply provided that the sidelink used by the UE for ProSe direct communication and/or ProSe direct discovery is on the carrier of the PCell.
< END OF CHANGE #6 >
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