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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	WI/SI started
	RP-160676
	0%
	Dec.16
	0%
	March 17

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-160617
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


40 %








RAN4 Perf. part:

0 %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

40%










RAN WG2:

0%











RAN WG3:

XXX%











RAN WG4:

40%










RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. March 17>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Dec.16 

which is:
RAN #74
The Performance part WI is planned to be 100% complete in:
March 17

which is:
RAN #75
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-160676 endorsed by RAN #71
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-160617
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
For WIs/SIs related to UMTS/LTE:

	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
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	R2U
	R2J
	R3
	R4RF
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	R4RD Perf
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	R1U
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	R3
	R4RF
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	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
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	96
	96
	94
	81
	81
	81
	81
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	0.5
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	0.5
	0.5
	0.5
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	0.5
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	0.5
	0.5
	0.5


	RAN #74
Q1/2017
RAN #75
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	R1U
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	R2J
	R3
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	R4RF
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	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

For WIs/SIs related to NR:
	RAN #72
Q3/2016
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	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
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	R4N
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	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
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For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


motivation/explanation:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#84bis
16 contributions ([1] - [16] in References) were submitted to RAN1#85. RAN1 approved the work plan in R1-162587. RAN1 discussed two main aspects, general operation of SRS carrier based switching (including a LS to RAN4 on RF retuning time, etc.), and specification impacts to support SRS carrier based switching. 4 sets of agreements were reached.
For general operation of SRS carrier based switching, some initial discussion on applicable CA scenarios and high-level design principles were provided, and a LS was sent to RAN4 on SRS carrier switching interruption time.

The following were included in the LS to RAN4 in R1-163453:
RAN1 has done initial discussions on the work item of SRS Carrier based Switching for LTE. RAN1 has identified that the required interruption time when applying SRS carrier based switching between the configured carriers has a significant impact on the design for FS2 and FS3. Further RAN1 has identified that the interruption times as of Rel-13 is given in TS 36.133 in section 7.8. 

RAN1 expects that there will be changes to the interruption time requirements due to the introduction of SRS carrier based switching and would like RAN4 to:

· Provide the applicable RF retuning time and interruption time (in terms of µs rather than subframes) due to SRS carrier based switching considering
· Inter-band CA, Intra-band CA and combination of intra- and inter-band CA
· Inform RAN1 whether it is possible to apply SRS based carrier based switching between any carriers 
· Inform RAN1 whether there is any impact to DL reception in the UE due to the application of SRS carrier based switching 
Note that since the feature is intended to support reciprocity based channel estimation, the antenna or antennas used for SRS switching should be the same as used for DL reception on the given CC.

The following were agreed as the high-level design principles for SRS carrier based switching:

· SRS carrier based switching support should follow these general guidelines:
· Applicable for deployment scenarios that have a TDD CC without the capability to have the corresponding UL CC configured

· FFS: For eIMTA 

· Strive to reduce negative impacts on other transmissions and reception, especially UCI 
· Take into consideration switching times 

· SRS switching solution(s) should be applicable to any TDD UL-DL configurations and special subframe configurations.

· SRS switching solution(s) should be applicable to any combination of UL-DL and special subframe configurations among CCs that are not prevented for other reasons 

· The solution should not require to introduce any new TDD UL-DL configuration or special subframe configuration 

For specification impacts to support SRS carrier based switching, it was agreed that the potential standards impacts to consider include:

· Configurations for SRS on TDD CCs without PUSCH

· SRS switching indication signaling

· FFS: RRC or L1 or both

· Collision handling

· FFS: Possible new symbol positions for SRS

· Power control for SRS on TDD CCs without PUSCH

· Timing advance for SRS on TDD CCs without PUSCH

· FFS: Which of periodic and/or aperiodic SRS is supported, and corresponding details/enhancements

RAN4#78bis

8 contributions ([17] - [24] in References) were submitted to RAN4#78bis. RAN4 approved the work plan in R4-162322. The RF aspects and RRM aspects were discussed. Draft LS reply to RAN1 was discussed. No agreement was achieved.
RAN1#85
26 contributions ([25] - [50] in References) were submitted to RAN1#85. The discussions were focused on the support of SRS transmission on TDD CCs without PUSCH (including power control, timing advance, and possible new symbol positions), support of periodic and aperiodic SRS, and collision handling.
For the support of SRS transmission on TDD CCs without PUSCH, time advance and power control need to be provided. The following were agreed:

· Support non-contention based PRACH transmission over SRS Scell without PUSCH
· Re-using existing procedure
· Timing advance commands are supported for SRS Scell without PUSCH
· Re-using existing procedure
· Support power control mechanism for SRS transmission in cells without configured PUSCH transmission 
· Specify power control parameters for SRS transmission without PUSCH. 
· Aim for re-using existing parameters. Details FFS 
· Specify closed-loop power control signaling. Details FFS
· Specify power headroom reports. Details FFS
· FFS specify dropping/power scaling rules. Details FFS
For the possible new symbol positions for SRS, the following agreement was reached:

· As defined in Rel-13, for SRS carrier based switching, the SRS transmission opportunities include:

· In at least one symbol out of up to 6 symbols in a special subframe 

· In the last symbol of a UL subframe 

· Note: from UE perspective, there may be impact on SRS transmission opportunities due to switching time depending on RAN4 input

· FFS whether or not to further allow more symbol positions for SRS transmissions on a switching-to carrier in special subframes, UL subframes and/or after the control region in MBSFN subframes
Regarding the support of periodic and aperiodic SRS, it was agreed that:
· Aperiodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS

· Periodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS


· Strive for minimizing additional complexity (w.r.t. A-SRS), if any, and additional specification impact for supporting P-SRS

For collision handling, the agreement was:

· To handle collision due to SRS carrier-based switching

· Define priority/dropping rules by taking into account the factors including periodic/aperiodic SRS type, channel/UCI type, and PCell/SCell type

· Rel-13 collision handling rules between SRS and other UL transmissions as baseline, taking into account switching time based on input from RAN4

· Details FFS

· FFS shortened PUSCH format and possible mechanisms to mitigate the effect of puncturing (e.g. power control, different beta value for UCI).

· FFS approaches to help avoid collision, e.g.,

· Introduction of different HARQ timing (e.g. by introduction of HARQ reference subframes)

· Introduction of flexible A-SRS transmission timing

· Group DCI for A-SRS triggering

In addition, an additional requirement on SRS switching was discussed with the following conclusion:

· Companies are encouraged to check R1-165054, especially considering input from RAN4

· Revisit in RAN1#86

The case when UEs have more than one receiving antenna but only one transmitting antenna at one time was discussed with the following conclusion:

· Discuss further for the case when UEs have more than one receiving antenna but only one transmitting antenna at one time, how to handle the transmit antenna for SRS
· Note: this may be related to UE capability
RAN4#79
13 contributions ([51] - [63] in References) were submitted to RAN4#79. The LS reply to RAN1 was agreed and sent to RAN1 in R4-164974:
· Provide the applicable RF retuning time and interruption time (in terms of µs rather than subframes) due to SRS carrier based switching considering
· Inter-band CA, Intra-band CA and combination of intra- and inter-band CA
[RAN4]:  Given that the RF switching time may have some dependency on the CA scenarios and UE implementation, RAN4 agrees that the RF switching time can be defined in the following values:

· [<100] us 

· [100] us

· 200 us

· 300 us

· 500 us

· 900 us 

Any values equal to or larger than 1ms are not considered because it may negate the potential gains of enabling SRS switching in the first place. Note that this RF switching time does not include UL transmit timing difference between two TAGs, which is up to 32.47us, or any channel access delay caused by LBT in the case of LAA operation.

· Inform RAN1 whether it is possible to apply SRS based carrier based switching between any carriers 

[RAN4]: Yes, it is possible between any component carriers that are supported in current RAN4 CA combinations, which are specified in TS36.101 with UE capability indication. 

· Inform RAN1 whether there is any impact to DL reception in the UE due to the application of SRS carrier based switching 
[RAN4]: RAN4 is still working on finding a good description on this issue.
Another agreement by RAN4 was:
· Only consider CA scenarios for SRS carrier based switching in this WI. 

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Identified design principles, applicable scenarios
· Decided to support RACH for timing advance, power control mechanisms, support of both periodic/aperiodic SRS

· Identified options for SRS symbol positions

· Identified options for collision handling

· Decided SRS switching interruption time
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Details to support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH [RAN1, RAN2, RAN4]

· Corresponding UE and eNB core requirements [RAN4].
· xxx

· xxx

· xxx

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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