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This contribution lists RAN1 agreements/working assumptions made for the Rel-16 WI on ‘DL MIMO efficiency enhancements for LTE’ (WI code LTE_DL_MIMO_EE-Core; WID in RP-182901), until and including RAN1#98bis.
The WI objectives are listed as below:
Core part:
· Enhance SRS capacity and coverage [RAN1]
· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 
· Specify higher layer support of enhancements listed above [RAN2]
· Specify RF requirement of UE for the enhancements listed above [RAN4]
Performance part:
Specify the necessary UE performance requirements.
List in the chronological order
RAN1#94:
	Agreement
The work for additional SRS symbols in this WI should consider the following scenarios
· TDD for non-CA
· TDD only CA
· FDD-TDD CA
RAN1 will strive for a common framework for all scenarios 
Agreement
The time location of possible additional SRS symbols in one normal UL subframe for a cell include the following 
· Option 1: All symbols in one slot can be used for SRS from cell perspective
· E.g., The other slot in the subframe may be used for PUSCH transmission for sTTI-capable UE.
· Option 2: All symbols in one subframe can be used for SRS from cell perspective
· Option 3: A subset of symbols in one slot can be used for SRS from cell perspective
· E.g., The other slot in the subframe may be used for PUSCH transmission for sTTI-capable UE.
· Other options are not precluded
· FFS whether it has spec impacts or not for cell-specific configuration
· Companies are encouraged to study and evaluate considering 
· Performance (eg, DL performance improvement, degradation on UL performance including legacy UL for legacy UEs)
· Specification impact
· UE complexity
· RF impact
· RAN1 will finalize on the performance metrics and evaluation methodology in RAN1#94bis
· System level parameters, evaluation methodology, and the need for system level evaluation can be discussed in the next RAN1 meeting
Conclusion
For link level evaluation, companies are encouraged to submit evaluations results based on following assumptions as a starting point, which is to be checked in next RAN1 meeting. 
	Parameter
	Value

	Carrier frequency
	2 GHz

	Bandwidth
	20 MHz ( or 10MHz)

	Duplex
	TDD, LTE Configuration 2 

	Subcarrier spacing
	15 kHz

	Polarization
	eNB: X pole (+/-45° )
UE: + pol (0/90°)

	Macro eNB antenna array
	 with vertical spacing  and horizontal spacing 

	Macro eNB antenna element model (only applicable to CDL and other details FFS)
	Elevation beamwidth = 65º

	
	Azimuth beamwidth = 65º

	UE Speed
	3km/h, 30km/h, 60km/h

	UE antenna
	2 receive antennas
Isotropic (0 dBi)

	CP
	Normal CP



Agreement 
For SRS, if is configured by higher layer, otherwise , where  is within the range from 0 to 503.



RAN1#94bis:
	Conclusion
At least for low downlink SINR region, the support of additional SRS symbols per UE in normal subframes can bring gain for downlink performance.
· The above observation is for full reciprocity based evaluation results
Agreement
Aperiodic SRS transmission for additional SRS symbol(s) is supported. FFS on periodic SRS transmission for additional SRS symbol(s).
Agreement
The time location of possible additional SRS symbols in one normal UL subframe for a cell is down-selected from following options (down-selection to be made in RAN1#95):
· Option 1: All symbols in only one slot of one subframe can be used for SRS from cell perspective
· Option 2: All symbols in one subframe can be used for SRS from cell perspective. 
· FFS whether cell-specific configuration of SRS resources in slot-level granularity is required or not
Agreement
For a UE configured with additional SRS symbols within one UL subframe, the SRS transmission is down-selected from following options
· Option 1: Frequency hopping within one UL subframe is supported.
· Option 2: Repetition within one UL subframe is supported
· Option 3: Both frequency hopping and repetition within one UL subframe is supported.
· FFS the maximum number of SRS symbol within one subframe/slot that can be allocated to a UE.
Agreement
A single virtual cell ID is configured per UE per CC



RAN1#95:
	Agreement
Both intra-subframe frequency hopping and repetition are supported for aperiodic SRS in additional symbols 
· FFS whether above is supported for periodic SRS in additional SRS symbols

Agreement
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols
Conclusion
The term additional SRS symbols are those further introduced in Rel-16, as indicated in the title of the AI “Additional SRS symbols”. The last symbol is not part of the additional SRS symbols.
Agreement
Both legacy SRS and additional SRS symbol(s) can be configured for the same UE.
· In case of legacy SRS is aperiodic, UE can transmit one of legacy SRS or additional SRS symbol(s) in the same subframe
· In case of legacy SRS is periodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same or different subframes
· FFS: In case of legacy SRS is aperiodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same subframes
· Including triggering mechanism
Agreement
Down-select among the following alternatives in the next RAN1 meeting
· Alt1: When a virtual cell ID is configured, it applies to both legacy and additional SRS symbol(s)
· Alt2: When a virtual cell ID is configured, eNB has the flexibility to apply the virtual cell ID to
· Only legacy SRS
· Or only additional SRS symbol(s)
· Or both legacy and additional SRS symbol(s)
If virtual cell ID is not configured, physical cell ID is used.



RAN1#96:
	Agreement
For the numbers of additional SRS symbols that can be configured to a UE: 1-13 
Agreement
For the time location of possible additional SRS symbols in one normal UL subframe for a cell:
· 1 to 13 symbols in one subframe can be used for SRS from cell perspective
· FFS: How/Whether to introduce specification support to handle collision of SRS and PUCCH/PUSCH transmission 
Agreement 
Same power control configuration applies for all additional SRS symbols configured to a single UE
Agreement
Transmission of aperiodic legacy SRS and aperiodic additional SRS symbol(s) in the same subframes for a UE is supported
Agreement
When a virtual cell ID is configured, eNB has the flexibility to apply the virtual cell ID to
· Only additional SRS symbol(s)
· Or both legacy and additional SRS symbol(s)
If virtual cell ID is not configured, physical cell ID is used.



RAN1#96bis:
	Agreement
For aperiodic SRS transmission, any combination of the following features can be simultaneously configured
· Intra-subframe antenna switching 
· At least antenna switching across all antenna ports is supported
· FFS: Antenna switching across a subset of antenna ports
· Intra-subframe frequency hopping
· Intra-subframe repetition
FFS: Whether above applies at the additional SRS symbols only or for legacy SRS symbols as well 
Agreement



[bookmark: MTBlankEqn]At least for the support of SRS repetition , where  is the OFDM symbol number,  is the number of configured SRS symbols, and R is the repetition factor for the configured UE.
Agreement 
The configurable number of additional SRS repetitions can be
· [bookmark: _Hlk5780008]{1, 2, 3, 4, 6, 7, 8, 9, 12, 13}
Above applies per antenna port and per subband
Agreement
A codepoint in the same DCI triggers SRS transmission for one of the following:
· Only aperiodic legacy SRS symbols
· Only aperiodic additional SRS symbols
· Both aperiodic legacy and aperiodic additional SRS symbols within the same subframe
The association of the codepoint and one of the above is configured by RRC signalling. A separate codepoint will be supported for the case of no SRS triggering.
Agreement
The size of the SRS request field for triggering Rel-16 SRS is the same as that of relevant Rel-15 DCI formats.
Agreement
Only Rel-15 DCI formats that support SRS triggering can be used to trigger Rel-16 SRS transmission.
Agreement
For additional SRS symbols, per-symbol group hopping and sequence hopping are supported. 
· In a given time, only one of per-symbol group hopping or sequence hopping can be used by a UE
· FFS: Details such as sequence design
Agreement
In order to address at least possible power change due to frequency hopping or antenna switching for additional SRS symbols, select one of the following options:
· Option 1: A guard period of one symbol is introduced in RAN1 specifications.
· Option 2: No guard period is introduced in RAN1 specifications
· It is up to RAN4 to introduce a transient period between additional SRS symbols in RAN4 specifications.
Send an LS to RAN4 to ask their view on transient period for frequency hopping or antenna switching (including the time duration needed for this transient period). 



RAN1#97:
	Agreement
A guard period can be configured for frequency hopping and antenna switching of additional SRS symbols.
· If guard period is configured, it is 1 OFDM symbol
· FFS: Guard period for frequency hopping and/or antenna switching is always configured when intra-subframe repetition is not configured,
Working Assumption
When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping should be performed before antenna switching.
Conclusion
Legacy SRS symbols follow the legacy configuration
Agreement
Aperiodic additional SRS can only be triggered for transmission in any subframe belonging to the legacy UE-specific SRS subframe configuration

Agreement 
At least for the case where there no legacy SRS transmission on the subframe, at least independent open loop power control of additional SRS symbols from legacy SRS symbols is supported.
· Further study the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe.
· FFS: independent closed loop
Agreement
For the sequence generation of additional SRS symbols:






where  is the absolute symbol index within the slot  and Nsymb is the number of OFDM symbols per slot.
· FFS: c_init

Agreement
For the handling of collision of SRS and PUCCH/PUSCH transmission, downselect from the following in RAN1#98
· Alt1: Use sPUSCH and/or sPUCCH
· Introduce sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.
· Multiplexing of sTTI on same subframe and same PRBs with additional SRS on symbols where SRS is not transmitted is supported
· Alt2: UE drops or delays SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier
· Choose between drop and delay
· Alt3: UE does not expect to be triggered with aperiodic SRS in the additional symbols of the SRS collides PUCCH/PUSCH/PRACH in the same carrier
· FFS: Collision on interband-CA, intraband-CA
· Alt4: It is up to eNB/UE implementation



RAN1#98:
	Conclusion
sPUSCH and/or sPUCCH can be used to handle the collision between SRS and PUCCH/PUSCH.
· FFS: Introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.
Conclusion
No consensus on the support of periodic SRS transmission in additional symbols for Rel-16.

Agreement
Guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. 
· It is up to RAN4 to introduce a UE capability for those UEs which do not require guard period.
· Including whether to have separate UE capabilities for frequency hopping and antenna switching if such UE capability is introduced
Agreement
At least for the case where there is no legacy SRS transmission on the subframe, independent close loop power control of additional SRS symbols from legacy SRS symbols is supported.
Agreement

The initialization seeds cinit  for (u, v) same as specified in LTE Release 15 with one modification  can be virtual cell ID.
Agreement

If the gap symbol is configured, it is not counted towards the number of configured SRS symbols  as well as repetition factor R
Conclusion
No consensus on the support of antenna switching across a subset of antenna ports in one subframe in Rel-16
Agreement
For the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe:
· Additional SRS and legacy SRS each follow their own transmission power control 
· FFS: Gap between additional SRS and legacy SRS symbols when they are adjacent



RAN1#98bis:
	Agreement
If intra-subframe repetition, frequency hopping and/or antenna switching are configured simultaneously, repetition is performed before frequency hopping and/or antenna switching.

Agreement
For the setting of transmit power of additional SRS:



Agreement
For DCI format of TPC for additional SRS, at least DCI formats 3/3A/3B is supported
· For 3/3A, the TPC index for the additional SRS is configured by higher layer signalling
· For 3B, the RRC parameter for the starting position of the additional SRS is configured by higher layer signalling
· FFS: UL grants, DL grants

Agreement
For configuration of additional SRS: 
· Start position and number of symbols for additional SRS includes guard symbols if configured

Agreement
For the handling of collision of SRS and PUCCH/PUSCH/PRACH transmission for UEs not supporting sPUSCH/sPUCCH 
· UE is not expected to be triggered with SRS and PUCCH/PUSCH/PRACH on colliding subframes.

Agreement
The existing power headroom (PH) type 3 is reused for selectively reporting additional SRS or PUSCH-less SCell SRS.




RAN1#99:
	Agreement
The number of antenna switching is:
· 2 for 1T2R is configured or the number of pairs is configured as 2 for 2T4R
· 3 if the number of pairs is configured as 3 for 2T4R 
· 4 for 1T4R

Agreement
The number of frequency hops, N_FH (integer value), is determined according to the following formula
· N=R*NAS*NFH+(NAS*GSAS-1)*GSAS+(NFH*GSFH-1)*GSFH
R is the repetition, N_AS is the number of antenna switchings, N_FH is the number of frequency hops, GS_AS is the guard symbol configuration for antenna switching which is 0 or 1, GS_FH is the guard symbol configuration for frequency hopping, N is the duration in terms of OFDM symbols for the additional SRS symbols
· It is up to network to make sure that N_FH is an integer
· Note: It is up to the editor how to capture this in the specifications

Conclusion
No consensus in RAN1 for the introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.

Agreement (RRC impact)
Independent configuration of guard symbol for antenna switching and/or frequency hopping is supported

Conclusion
For close loop power control of additional SRS, UL/DL grants are not used for close loop power control of additional SRS

Agreement
· For PUSCH-less Scell, UE can be configured with either additional SRS or legacy SRS.

Agreement (MAC CE impact)
For PCell and SCell with PUSCH, support Type 3 PHR reporting for additional SRS
Agreement
The following working assumption is confirmed
When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping should be performed before antenna switching.
Note: Concerns were raised by Qualcomm in the above agreement introduces unnecessary specification impact 

Agreement (RRC impact)
For RRC parameter P_{O_UE_SRS,c}, update the FFS on value range as “Same as p0-UE-PUSCH-r15 (-16,15)”





List by topics
Additional SRS symbols
General
	Conclusion
The term additional SRS symbols are those further introduced in Rel-16, as indicated in the title of the AI “Additional SRS symbols”. The last symbol is not part of the additional SRS symbols.



	Agreement
The work for additional SRS symbols in this WI should consider the following scenarios
· TDD for non-CA
· TDD only CA
· FDD-TDD CA
RAN1 will strive for a common framework for all scenarios 



	Agreement
Aperiodic SRS transmission for additional SRS symbol(s) is supported. FFS on periodic SRS transmission for additional SRS symbol(s).
Conclusion
No consensus on the support of periodic SRS transmission in additional symbols for Rel-16.



Time resources of additional SRS symbols
	Agreement
For the numbers of additional SRS symbols that can be configured to a UE: 1-13 
Agreement
For the time location of possible additional SRS symbols in one normal UL subframe for a cell:
· 1 to 13 symbols in one subframe can be used for SRS from cell perspective
· FFS: How/Whether to introduce specification support to handle collision of SRS and PUCCH/PUSCH transmission 



Transmission patterns of additional SRS symbols
	Agreement
Both intra-subframe frequency hopping and repetition are supported for aperiodic SRS in additional symbols 
· FFS whether above is supported for periodic SRS in additional SRS symbols
Agreement
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols
Agreement
For aperiodic SRS transmission, any combination of the following features can be simultaneously configured
· Intra-subframe antenna switching 
· At least antenna switching across all antenna ports is supported
· FFS: Antenna switching across a subset of antenna ports
· Intra-subframe frequency hopping
· Intra-subframe repetition
FFS: Whether above applies at the additional SRS symbols only or for legacy SRS symbols as well 




	Conclusion
No consensus on the support of antenna switching across a subset of antenna ports in one subframe in Rel-16




	Agreement
A guard period can be configured for frequency hopping and antenna switching of additional SRS symbols.
· If guard period is configured, it is 1 OFDM symbol
· FFS: Guard period for frequency hopping and/or antenna switching is always configured when intra-subframe repetition is not configured,
Agreement
Guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. 
· It is up to RAN4 to introduce a UE capability for those UEs which do not require guard period.
· Including whether to have separate UE capabilities for frequency hopping and antenna switching if such UE capability is introduced



	Agreement
If intra-subframe repetition, frequency hopping and/or antenna switching are configured simultaneously, repetition is performed before frequency hopping and/or antenna switching.
Working Assumption
When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping should be performed before antenna switching.




	Agreement



At least for the support of SRS repetition , where  is the OFDM symbol number,  is the number of configured SRS symbols, and R is the repetition factor for the configured UE.
Agreement

If the gap symbol is configured, it is not counted towards the number of configured SRS symbols  as well as repetition factor R
Agreement 
The configurable number of additional SRS repetitions can be
· {1, 2, 3, 4, 6, 7, 8, 9, 12, 13}
Above applies per antenna port and per subband
Agreement
The number of antenna switching is:
· 2 for 1T2R is configured or the number of pairs is configured as 2 for 2T4R
· 3 if the number of pairs is configured as 3 for 2T4R 
· 4 for 1T4R

Agreement
The number of frequency hops, N_FH (integer value), is determined according to the following formula
· N=R*NAS*NFH+(NAS*GSAS-1)*GSAS+(NFH*GSFH-1)*GSFH
R is the repetition, N_AS is the number of antenna switchings, N_FH is the number of frequency hops, GS_AS is the guard symbol configuration for antenna switching which is 0 or 1, GS_FH is the guard symbol configuration for frequency hopping, N is the duration in terms of OFDM symbols for the additional SRS symbols
· It is up to network to make sure that N_FH is an integer
· Note: It is up to the editor how to capture this in the specifications
Agreement
The following working assumption is confirmed
When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping should be performed before antenna switching.
Note: Concerns were raised by Qualcomm in the above agreement introduces unnecessary specification impact 




Additional SRS and legacy SRS
	Agreement
Both legacy SRS and additional SRS symbol(s) can be configured for the same UE.
· In case of legacy SRS is aperiodic, UE can transmit one of legacy SRS or additional SRS symbol(s) in the same subframe
· In case of legacy SRS is periodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same or different subframes
· FFS: In case of legacy SRS is aperiodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same subframes
· Including triggering mechanism



	Agreement
Transmission of aperiodic legacy SRS and aperiodic additional SRS symbol(s) in the same subframes for a UE is supported



	Conclusion
Legacy SRS symbols follow the legacy configuration



Configuration and triggering
	Agreement
A codepoint in the same DCI triggers SRS transmission for one of the following:
· Only aperiodic legacy SRS symbols
· Only aperiodic additional SRS symbols
· Both aperiodic legacy and aperiodic additional SRS symbols within the same subframe
The association of the codepoint and one of the above is configured by RRC signalling. A separate codepoint will be supported for the case of no SRS triggering.
Agreement
The size of the SRS request field for triggering Rel-16 SRS is the same as that of relevant Rel-15 DCI formats.
Agreement
Only Rel-15 DCI formats that support SRS triggering can be used to trigger Rel-16 SRS transmission.



	Agreement
Aperiodic additional SRS can only be triggered for transmission in any subframe belonging to the legacy UE-specific SRS subframe configuration



	Agreement
For configuration of additional SRS: 
· Start position and number of symbols for additional SRS includes guard symbols if configured




	Agreement (RRC impact)
Independent configuration of guard symbol for antenna switching and/or frequency hopping is supported



	Agreement
· For PUSCH-less Scell, UE can be configured with either additional SRS or legacy SRS.



	Agreement (RRC impact)
For RRC parameter P_{O_UE_SRS,c}, update the FFS on value range as “Same as p0-UE-PUSCH-r15 (-16,15)”



Sequences
	Agreement
For additional SRS symbols, per-symbol group hopping and sequence hopping are supported. 
· In a given time, only one of per-symbol group hopping or sequence hopping can be used by a UE
· FFS: Details such as sequence design



	Agreement
For the sequence generation of additional SRS symbols:






where  is the absolute symbol index within the slot  and Nsymb is the number of OFDM symbols per slot.
· FFS: c_init



	Agreement

The initialization seeds cinit  for (u, v) same as specified in LTE Release 15 with one modification  can be virtual cell ID.



Collision handling
	For further discussion in RAN1#98bis
For the handling of collision of SRS and PUCCH/PUSCH transmission for UEs not supporting sPUSCH/sPUCCH, downselect from the following
· Alt2A: UE delays SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier
· Alt2B: UE drops SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier
· Alt3: UE does not expect to be triggered with aperiodic SRS in the additional symbols of the SRS that collides PUCCH/PUSCH/PRACH in the same carrier
· FFS: Details for collision situations for interband-CA, intraband-CA
· Alt4: It is up to eNB implementation



	Conclusion
sPUSCH and/or sPUCCH can be used to handle the collision between SRS and PUCCH/PUSCH.
· FFS: Introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.
Conclusion
No consensus in RAN1 for the introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.



	Agreement
For the handling of collision of SRS and PUCCH/PUSCH/PRACH transmission for UEs not supporting sPUSCH/sPUCCH 
· UE is not expected to be triggered with SRS and PUCCH/PUSCH/PRACH on colliding subframes.




Power control
	Agreement 
Same power control configuration applies for all additional SRS symbols configured to a single UE



	Agreement 
At least for the case where there no legacy SRS transmission on the subframe, at least independent open loop power control of additional SRS symbols from legacy SRS symbols is supported.
· Further study the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe.
· FFS: independent closed loop



	Agreement
At least for the case where there is no legacy SRS transmission on the subframe, independent close loop power control of additional SRS symbols from legacy SRS symbols is supported.



	Agreement
For the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe:
· Additional SRS and legacy SRS each follow their own transmission power control 
· FFS: Gap between additional SRS and legacy SRS symbols when they are adjacent



	Agreement
For the setting of transmit power of additional SRS:


Agreement
For DCI format of TPC for additional SRS, at least DCI formats 3/3A/3B is supported
· For 3/3A, the TPC index for the additional SRS is configured by higher layer signalling
· For 3B, the RRC parameter for the starting position of the additional SRS is configured by higher layer signalling
· FFS: UL grants, DL grants
Conclusion
For close loop power control of additional SRS, UL/DL grants are not used for close loop power control of additional SRS



	Agreement
The existing power headroom (PH) type 3 is reused for selectively reporting additional SRS or PUSCH-less SCell SRS.
Agreement (MAC CE impact)
· For PCell and SCell with PUSCH, support Type 3 PHR reporting for additional SRS




Virtual cell ID
	Agreement 
For SRS, if is configured by higher layer, otherwise , where  is within the range from 0 to 503.



	Agreement
A single virtual cell ID is configured per UE per CC



	Agreement
When a virtual cell ID is configured, eNB has the flexibility to apply the virtual cell ID to
· Only additional SRS symbol(s)
· Or both legacy and additional SRS symbol(s)
If virtual cell ID is not configured, physical cell ID is used.
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