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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Agreements and conclusions in previous meeting for the LTE DL MIMO efficiency enhancements (WI code LTE_DL_MIMO_EE-Core; WID in RP-182901) are summarized in [1].
This documents provides the proposals and summary of discussions of the following second phase email discussion for identified issues of LTE downlink MIMO efficiency enhancement [5].
[102-e-LTE-LTE_DL_MIMO_EE-02] Correction for power control, and alignment with higher layer terminologies – Yubo (Huawei)
· Issue #2 from FL prep phase summary on LTE DL MIMO efficiency enhancement
· Discussion and agreement by 8/19, TPs by 8/21
Discussion

[bookmark: _Ref32919270]Issue 2: Corrections for power control, and alignment with higher layer terminologies.
· As explained in [3], there are several typos in 36.213 for power control.
· Note from Moderator: there are also errors when referring to higher layer parameters in specs 36.211 and 36.213, which can be corrected as well under this issue.
· Proposal: Endorse the following text proposal to TS 36.211 and 36.213

	Text proposal to 36.211

<Unchanged parts are omitted>
5.5.3.1.2	Sequence generation for additional SRS
The sounding reference signal  is defined by clause 5.5.3.1.1 with the following exceptions
-	 is given by the higher-layer parameter srs-CyclicShiftAddadditionalSRS-cyclicShift
-	 is given by the higher-layer parameter srs-AntennaPortAddadditionalSRS-AntennaPort
-	 is given by the higher-layer parameter srs-TransmissionCombNumAddadditionalSRS-transmissionComb
<Unchanged parts are omitted>
5.5.3.2.2	Mapping to physical resources for additional SRS
An additional SRS spans one or more OFDM symbols in the time domain, where
-	the starting OFDM symbol  within the subframe is given by the higher-layer parameter srs-StartPosAddadditionalSRS-startPos;
-	the duration  in number of OFDM symbols, including potential guard symbols, is given by the higher-layer parameter srs-DurationAddadditionalSRS-duration;
Mapping to physical resources shall be done according to clause 5.5.3.2.1 with the following exceptions:
-	frequency hopping between OFDM symbols is supported and if a UE is configured by higher layer parameter srs-GuardSymbolFH-AddadditionalSRS-GuardSymbolFH, a guard symbol is added between every frequency hop; 
-	antenna switching within a subframe is supported and if a UE is configured by higher layer parameter srs-GuardSymbolAS-AddadditionalSRS-GuardSymbolAS, a guard symbol is added between every antenna switching;
-	 where  is the additional SRS transmission number not counting guard symbol(s) within the subframe with  corresponding to the starting OFDM symbol , and  is the repetition factor given by the higher-layer parameter srs-RepNumAddadditionalSRS-RepNum;
-	 is given by the higher-layer parameter srs-BandwidthAddadditionalSRS-Bandwidth;
-	 is given by the higher-layer parameter srs-HoppingBandwidthAddadditionalSRS-HoppingBandwidth;
-	 is the number of frequency hops with the same antenna/antenna pair for additional SRS, derived from  if antenna switching is not configured for additional SRS, and from  if antenna switching is configured for additional SRS, where  is the repetition factor given by the higher-layer parameter srs-RepNumAddadditionalSRS-RepNum,  is the number of antenna switches for additional SRS defined in 8.2 of [4],  is the guard-symbol configuration for antenna switching given by the higher-layer parameter srs-GuardSymbolASadditionalSRS-GuardSymbolAS,  is the guard symbol configuration for frequency hopping given by the higher-layer parameter srs-GuardSymbolFHadditionalSRS-GuardSymbolFH, and  is given by the higher-layer parameter srs-DurationAddadditionalSRS-duration;
-	 is given by the higher-layer parameter srs-FreqDomainPosAddfreqDomainPosition-additionalSRS;
-	 is given by the higher-layer parameter srs-AntennaPortAddadditionalSRS-AntennaPort;
-	 is given by the higher-layer parameter srs-CyclicShiftAddadditionalSRS-cyclicShift;
-	 is given by the higher-layer parameter srs-TransmissionCombNumAddadditionalSRS-transmissionCombNum;
-	 is given by the higher-layer parameter srs-TransmissionCombAddadditionalSRS-transmissionComb.





	Text proposal to 36.213

---- Unchanged parts are omitted ----
[bookmark: _Toc415085432]5.1.3	Sounding Reference Symbol (SRS)
[bookmark: _Toc415085433]5.1.3.1	UE behaviour
The setting of the UE Transmit power for the SRS transmitted on subframe i for serving cell  is defined by: 
for SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission
 [dBm]
otherwise
 [dBm]
where 
-	 is the configured UE transmit power defined in [6] in subframe i for serving cell .
-	 is semi-statically configured by higher layers for m=0 and m=1 for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1. 
-	 is the bandwidth of the SRS transmission in subframe i for serving cell  expressed in number of resource blocks.
-	 is the current PUSCH power control adjustment state for serving cell , see Subclause 5.1.1.1.
-	 and  are parameters as defined in Subclause 5.1.1.1 for subframe , where .
-	 is the higher layer parameter alpha-SRS for SRS transmission given trigger type 0, 1, or for is the higher layer parameter alpha-additionalSRSalphaSRS-Add for SRS transmission given trigger type 2, configured by higher layers for serving cell .
- 	is a parameter composed of the sum of a component  which is p0-Nominal-PeriodicSRS, p0-Nominal-AperiodicSRS, or p0_Nominal_AdditionalSRSp0-NominalSRS-Add provided from higher layers for m=0, 1 or 2 respectively, and a component  which is p0-UE-PeriodicSRS, p0-UE-AperiodicSRS, or p0-Nominal-AdditionalSRSp0-UE-SRS-Add provided by higher layers for m=0, 1 or 2 respectively, for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1 and for SRS transmission given trigger type 2 then m=2. 
---- Unchanged parts are omitted ----
[bookmark: _Toc415085492]8.2	UE sounding procedure
---- Unchanged parts are omitted ----
For a TDD serving cell,
-	If the serving cell not configured for PUSCH/PUCCH transmission, or if the UE supports ce-srsEnhancement-r14
-	For trigger type 0, the UE can be configured with more than one configuration of SoundingRS-UL-ConfigDedicatedUpPTsExt and/or SoundingRS-UL-ConfigDedicated, and the SRS parameters in each of the configurations shall be used. The UE is not expected to receive more than one SRS configuration indicating SRS transmission on multiple symbols in different subframes within a half frame.
-	For trigger type 1, the UE can be configured with more than one configuration of SoundingRS-UL- ConfigDedicatedAperiodicUpPTsExt and/or SoundingRS-UL- ConfigDedicatedAperiodic, and the SRS parameters in each of the configurations shall be used. The UE is not expected to receive more than one SRS configuration indicating SRS transmission on multiple symbols in different subframes within a half frame. 
- 	For trigger type 2, the parameters in SoundingRS-UL-ConfigDedicatedAdditional shall be used.
-	Otherwise
-	For trigger type 0, if SoundingRS-UL-ConfigDedicatedUpPTsExt is configured, the SRS parameters in SoundingRS-UL-ConfigDedicatedUpPTsExt shall be used; otherwise, SoundingRS-UL-ConfigDedicated shall be used. 
-	For trigger type 1, if SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt is configured, the SRS parameters in SoundingRS-UL-ConfigDedicatedAperiodicUpPTsExt shall be used; otherwise, SoundingRS-UL-ConfigDedicatedAperiodic shall be used. 
-	For trigger type 2, the parameters in SoundingRS-UL-ConfigDedicatedAdditional shall be used.




Please input your comments in the following table:
	Companies
	Comments

	Qualcomm
	We are fine with the above TPs for 36.211 and 36.213.
In addition, we found the errors when referring to higher layer parameters in 36.212. Therefore, we propose to adopt the following TP for 36.212 as well:
Text proposal to TS36.212:
---- Unchanged parts are omitted ----
[bookmark: _Toc10818785][bookmark: _Toc35531640][bookmark: _Toc29387736][bookmark: _Toc29388765][bookmark: _Toc20409195]5.3.3.1.6	Format 3
DCI format 3 is used for the transmission of TPC commands for PUCCH, SPUCCH corresponding to semi-persistently scheduled PDSCH with slot/subslot duration, semi-persistently scheduled PUSCH with slot/subslot duration, PUSCH with subframe duration with 2-bit power adjustments, and additional SRS symbols. 
The following information is transmitted by means of the DCI format 3:
- TPC command number 1, TPC command number 2,…, TPC command number N
where [image: ], and where [image: ] is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0. The parameter tpc-Index or tpc-Index-PUCCH-SCell-r13 or tpc-Index-additionalSRS-Add provided by higher layers determines the index to the TPC command for a given UE.
[bookmark: _Toc20409196][bookmark: _Toc10818786][bookmark: _Toc35531641][bookmark: _Toc29387737][bookmark: _Toc29388766]If [image: ], a bit of value zero shall be appended to format 3.
For BL/CE UE, Lformat 0 and format 0 are replaced by Lformat 6-0A and format 6-0A, respectively, in the description above.
5.3.3.1.7	Format 3A
DCI format 3A is used for the transmission of TPC commands for PUCCH, SPUCCH corresponding to semi-persistently scheduled PDSCH with slot/subslot duration, semi-persistently scheduled PUSCH with slot/subslot duration, PUSCH with subframe duration with single bit power adjustments, and additional SRS symbols. 
The following information is transmitted by means of the DCI format 3A:
-	TPC command number 1, TPC command number 2,…, TPC command number M
where [image: ], and where [image: ] is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0. The parameter tpc-Index or tpc-Index-PUCCH-SCell-r13 or tpc-Index-additionalSRS-Add provided by higher layers determines the index to the TPC command for a given UE.
For BL/CE UE, Lformat 0 and format 0 are replaced by Lformat 6-0A and format 6-0A, respectively, in the description above.
[bookmark: _Toc20409197][bookmark: _Toc29387738][bookmark: _Toc29388767][bookmark: _Toc10818787][bookmark: _Toc35531642]5.3.3.1.7A	Format 3B
DCI format 3B is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. Along with a TPC command, a SRS request may also be transmitted. 
The following information is transmitted by means of the DCI format 3B:
-	block number 1, block number 2, …, block number [image: ]
	where the starting position of a block is determined by the parameter startingBitOfFormat3B or startingBitOfFormat3B-additionalSRS-Add provided by higher layers for the UE configured with the block. 
If a UE has more than 5 TDD SCells configured without PUCCH and without PUSCH, one block is configured for the UE by higher layers, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. This field is present, and if present interpreted, according to the definition in Clause 8.2 of [3].
-	TPC command number 1, TPC command number 2, …, TPC command number n 
	The n TPC command fields correspond to a set of n TDD SCells without PUCCH and without PUSCH, with the set indicated by the SRS request field or determined by higher layers if there is no SRS request field present. A TPC command field has 1 bit if the parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add provided by higher layers has a value of 1 or 3, and 2 bits if the parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add has a value of 2 or 4.
If a UE has up to 5 TDD SCells configured without PUCCH and without PUSCH, one or more blocks each corresponding to an SCell are configured by higher layers, with the following fields defined for each block:
- SRS request - 0, 1, or 2 bits, where the number of bits is determined in Clause 8.2 of [3]. 
- TPC command - 1 or 2 bits, where the number of bits is 1 if the parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add provided by higher layers has a value of 1 or 3, and 2 if the parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add has a value of 2 or 4. 
The size of format 3B is equal to [image: ], and where [image: ] is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0.
---- Unchanged parts are omitted ----

	Nokia, Nokia Shanghai Bell
	We agree that wording of the description of the alpha parameter in 36.213 can be improved. We also agree to all the higher layer parameter name corrections. 

	LGE
	We support the above TPs from FL and the TP from QC as well.
And we found additional errors in 36.213 as below.

Text proposal to TS36.213:
5.1.3	Sounding Reference Symbol (SRS)
5.1.3.1	UE behaviour
---- Unchanged parts are omitted ----






-	If higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add indicates 2-bit TPC command, the  dB values signalled on PDCCH with DCI format 3B are given in Table 5.1.1.1-2 by replacing  with , or if higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS-Add indicates 1-bit TPC command, the  dB values signalled on PDCCH with DCI format 3B are given in Table 5.1.1.1-3 by replacing  with .
---- Unchanged parts are omitted ----


	ZTE
	We agree with above TPs and the TPs proposed by Qualcomm and LGE. 

	Ericsson
	Agree with the TPs in the proposal as well as the ones proposed by Qualcomm and LGE.

	Huawei, HiSilicon
	We agree the proposed TP and the additional change from LGE as well. Regarding the change from QC, it seems they have been corrected in the latest spec.




Summary
To be added.
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