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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1#96bis:
15 contributions [1-15] were submitted to RAN1#96bis meeting, and following were achieved:
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:
13 contributions [16-28] were submitted to RAN1#97 meeting, and following were achieved:
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
2.1.2	Remaining Open issues
· Remaining details of transmission of additional SRS symbols, including repetition, frequency hopping and antenna switching etc.
· Down-selection of alternatives for the handling of collision of SRS and PUCCH/PUSCH transmission.
· Related signaling design.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
· Specify higher layer support of enhancements for additional SRS symbols and virtual cell ID for SRS.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
4 contributions [29-32] were submitted to RAN4#91, and the following LS was approved:
R4-1907418	LS response to transient period for antenna switching or frequency hopping Qualcomm Inc.
2.4.2	Remaining Open issues
· Specify RF requirement of UE for additional SRS symbols and virtual cell ID for SRS.
· Specify the necessary UE performance requirements.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
R1-1905594	Feature summary on LTE DL MIMO efficiency enhancement	Huawei, HiSilicon
R1-1905571	Update summary on LTE DL MIMO efficiency enhancement	Huawei, HiSilicon
R1-1905574	[Draft] LS on transient period for antenna switching or frequency hopping	Qualcomm
R1-1905575	LS on transient period for antenna switching or frequency hopping	Qualcomm
R1-1904010	Introduction of additional SRS symbols in normal UL subframe	Huawei, HiSilicon
R1-1904033	Discussion on additional SRS symbols	ZTE
R1-1904056	Remaining issues on additional SRS symbols	vivo
R1-1904195	Discussion on additional SRS symbols	LG Electronics
R1-1904274	Additional SRS symbols	Intel Corporation
R1-1904386	Discussion on additional SRS symbols	Samsung
R1-1904532	Additional SRS symbols	Qualcomm Incorporated
R1-1904571	Discussion of additional SRS symbols	Lenovo, Motorola Mobility
R1-1904601	Discussion on introduction of additional SRS symbols	Nokia, Nokia Shanghai Bell
R1-1905103	On Rel-16 LTE SRS enhancements	Ericsson
R1-1904011	Discussion on power control for additional SRS	Huawei, HiSilicon
R1-1907603	Feature summary on LTE DL MIMO efficiency enhancement	Huawei, HiSilicon
R1-1907612	Update summary on LTE DL MIMO efficiency enhancement	Huawei, HiSilicon
R1-1906069	Introduction of additional SRS symbols in normal UL subframe	Huawei, HiSilicon
R1-1906119	Discussion on remaining issues on additional SRS symbols	vivo
R1-1906256	Discussion on additional SRS symbols	ZTE
R1-1906273	Discussion of additional SRS symbols	Lenovo, Motorola Mobility
R1-1906716	Discussion on additional SRS symbols	LG Electronics
R1-1906776	Remaining details for additional SRS	Intel Corporation
R1-1906900	Discussion on additional SRS symbols	Samsung
R1-1907006	Additional SRS symbols	Qualcomm Incorporated
R1-1907072	Discussion on introduction of additional SRS symbols	Nokia, Nokia Shanghai Bell
R1-1907440	On additional SRS symbols for DL efficiency enhancements	Ericsson
R1-1906068	Discussion on power control for additional SRS	Huawei, HiSilicon
R4-1906956	Transient period for antenna switching or frequency hopping Qualcomm Inc.
R4-1906870	Reply LS on transient period for antenna switching or frequency hopping  Huawei, HiSilicon
R4-1906969	LS response to transient period for antenna switching or frequency hopping Qualcomm Inc.
R4-1907418	LS response to transient period for antenna switching or frequency hopping Qualcomm Inc.


	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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