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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
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 [9].
[100b-e-LTE-LTE_DL_MIMO_EE-01] Collision of additional SRS and PUSCH/PUCCH/PRACH (Issues 4, 5, 6, 7 as described in R1-2002701) by 4/24 and corresponding TP (if any) by 4/30 – Yubo (Huawei)
Discussion

1.1 Collision handling
Issue 0:
As discussed in the preparation email discussion, the following part in issue 5 [9] may have impact to the rest of the issues in this section, therefore, it can be discussed first.
· As explained in [5], collision handling between PUSCH/PUCCH and additional SRS may result in substantial inefficiency because trigger type 2 SRS transmission in a carrier prevents PUSCH/PUCCH transmission in the other carriers in the same subframe.
· Proposal: The text in the 36.213 is clarified with alt1 or alt2:
Alt1: A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols in the same serving cell as a PUSCH/PUCCH.
Alt2: A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols in any serving cell as a PUSCH/PUCCH.
· As explained in [5], if collisions between additional SRS and PUSCH/PUCCH should not happen in any cell, then configuration of SCG can be problematic because in dual connectivity scheduling operations in MCG and SCG are assumed to be not coordinated.
· Proposal: Consider supporting trigger type 2 SRS only when SCG is not configured.

Please input your views on the above two proposals.
	Companies
	Comments

	Qualcomm
	First proposal: Alt1
· Alt2 would disable UE to send SRS and PUSCH/PUCCH in different CCs at least inter-band CA, resulting spectrum loss.
Second proposal: FFS
· This is the 1st time we bring up the SRS and PUSCH/PUCCH collision in the case of DC. The MCG+SCG is different from intra-band/inter-band CA. Probably it would be better to give companies some time till next meeting.

	Nokia, NSB
	We prefer Alt1.
We are ok to consider DC till next meeting.

	LGE
	We think the problem can be resolved with confining collision handling behavior within a cell group.
· A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols in any serving cell within a group of cells as a PUSCH/PUCCH.
And, please see our comment on issue 4.

	ZTE
	We prefer Alt 2. 
Consider the DC case till next meeting. 

	Samsung
	OK with Alt 2. Also OK with LGE’s suggestion.

	Ericsson
	For the first proposal, we prefer Alt 1.
For the second proposal, we have same view as Qualcomm.  Need more discussion on DC case.

	Huawei, HiSilicon
	We prefer Alt 1 if there’s no further RAN2 impacts such as RRC parameters, UE feature etc.
For the DC case, we are fine to discuss it till next meeting.

	Lenovo, Motorola Mobility
	We prefer Alt.1 for the first proposal.
For the second proposal, we also more further discussions are needed on DC case.




[bookmark: _Ref32884495]Issue 4: Clarification of collision between additional SRS and PUSCH/PUCCH/PRACH in the same serving cell.
· As explained in [5], collision between PRACH and additional SRS needs to be handled separately because eNB cannot always know when UE transmits PRACH.
· Proposal: 
The following text is included to the specification: The UE shall not transmit trigger type 2 SRS whenever trigger type 2 SRS transmission and PRACH happen to coincide in the same subframe.
· As explained in [7][8], for UE not capable of sPUSCH/sPUCCH, the current spec is not aligned with the intention of following RAN1 agreements:
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.
· As explained in [7], for Ues capable of sPUSCH/sPUCCH, propose to drop the additional SRS transmission in the overlapped symbol colliding with slot PUSCH/PUCCH in same serving cell.
· Proposal: Consider the following text proposal to TS 36.213

Option 1: 
	Text proposal to 36.213

Text proposal to 36.213
8.2	UE sounding procedure
< Unchanged parts are omitted>
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols subframe as a PUSCH/PUCCH transmission in the same serving cell.
A UE configured with higher layer parameter ul-STTI-Length shall drop the trigger type 2 SRS transmission in the overlapped symbol when the trigger type 2 SRS transmission and slot PUSCH/PUCCH transmission happens to overlap in the same symbol and same serving cell. 
A UE shall not transmit trigger type 2 SRS when trigger type 2 SRS transmission and PRACH happen to overlap in the same subframe and same serving cell.
< Unchanged parts are omitted>




Option 2:
	Text proposal to 36.213

Text proposal to 36.213
8.2	UE sounding procedure
< Unchanged parts are omitted>
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same subframe as a PUSCH/PUCCH transmission in the same serving cell.
A UE configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission when the trigger type 2 SRS transmission and slot PUSCH/PUCCH transmission happens to overlap in the same symbol. 
A UE shall not transmit trigger type 2 SRS when trigger type 2 SRS transmission and PRACH happen to overlap in the same subframe.
< Unchanged parts are omitted>





	Companies
	Comments

	Qualcomm
	Support to endorse the above TP with the minor change:
· Remove the change of adding ‘A’ at the beginning of the first sentence since original spec is ‘A UE not configured with…’.

	Nokia, NSB
	We agree with the TP

	LGE
	OK in principle. However, before endorsing the TP, it should be clarified whether the following agreement is applied only in the same serving cell or also in CA case.
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.

	ZTE
	We prefer the following TP:
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols subframe as a PUSCH/PUCCH.
A UE configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission when the trigger type 2 SRS transmission and slot PUSCH/PUCCH transmission happens to overlap in the same symbol. 
The UE shall not transmit trigger type 2 SRS when trigger type 2 SRS transmission and PRACH happen to overlap in the same subframe.

	Samsung
	OK with the TP from ZTE

	Ericsson
	We prefer the TP proposed by ZTE.

	Huawei, HiSilicon
	We support the TP. For the TP proposed by ZTE, as this issue is about the collision  within a serving cell, “in a serving cell” should be added and the collision under CA case can be discussed in other issues.

	Lenovo, Motorola Mobility
	Support ZTE’s TP.




[bookmark: _Ref37772447]Issue 5-1: Collision between additional SRS and PUSCH/PUCCH in CA case within the same band/TAG/CP.
· As in explained in [7], for the case that an additional SRS symbol happens to collide with PUSCH/PUCCH in different CCs with same band/TAG/CP, the UE should drop the additional SRS transmission in the overlapped symbol.
· Proposal: endorse the following text proposal to 36.213
	Text proposal to 36.213
8.2	UE sounding procedure
< Unchanged parts are omitted>
If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1 and the UE is not configured with trigger type 2 SRS transmission, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs and the UE is not configured with trigger type 2 SRS transmission, or if a UE is configured for PUSCH transmission in UpPTS and a SRS transmission overlaps with a PUSCH transmission on the same symbol in UpPTS within a TDD serving cell, the UE shall not transmit trigger type 0/1 SRS in a symbol whenever SRS and PUSCH transmissions happen to overlap in the same symbol, except when the SRS is on a TDD serving cell not configured for PUSCH/PUCCH transmission. 
For the case when an trigger type 0/1 SRS transmission in a first serving cell happens to overlap in the same symbol as a PUSCH transmission in a second serving cell, and the first and second serving cells are in the same TAG, same band, and use the same cyclic prefix, the UE may drop the trigger type 0/1 SRS transmission.
For the case when a trigger type 2 SRS transmission in a first serving cell happens to overlap in the same symbol as the PUSCH/PUCCH transmission in a second serving cell, and the first and second serving cells are in the same TAG, same band, and use the same cyclic prefix, the UE may drop the trigger type 2 SRS transmission in the overlapped symbol.
For TDD serving cell, and UE not configured with additional SC-FDMA symbols in UpPTS, when one SC-FDMA symbol exists in UpPTS of the given serving cell, it can be used for SRS transmission, when two SC-FDMA symbols exist in UpPTS of the given serving cell, both can be used for SRS transmission and for trigger type 0 SRS both can be assigned to the same UE. For TDD serving cell, and if the UE is configured with two or four additional SC-FDMA symbols in UpPTS of the given serving cell, all can be used for SRS transmission and for trigger type 0 SRS at most two SC-FDMA symbols out of the configured additional SC-FDMA symbols in UpPTS can be assigned to the same UE, except for UE not configured for PUSCH/PUCCH transmission or for UE supporting ce-srsEnhancement-r14, where all can be assigned to the same UE. A UE is not expected to be configured with trigger type 2 SRS in UpPTS.
If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1 and the UE is not configured with trigger type 2 SRS transmission, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs and the UE is not configured with trigger type 2 SRS transmission, or if a UE is configured with multiple TAGs and type 0/1 SRS and PUCCH format 2/2a/2b happen to coincide in the same subframe in the same serving cell, except when the SRS is on a TDD serving cell not configured for PUSCH/PUCCH transmission,
-	The UE shall not transmit type 0 triggered SRS whenever type 0 triggered SRS and PUCCH format 2/2a/2b transmissions happen to coincide in the same subframe;
-	The UE shall not transmit type 1 triggered SRS whenever type 1 triggered SRS and PUCCH format 2a/2b or format 2 with HARQ-ACK transmissions happen to coincide in the same subframe;
-	The UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without HARQ-ACK transmissions happen to coincide in the same subframe
If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1 and the UE is not configured with trigger type 2 SRS transmission, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs and the UE is not configured with trigger type 2 SRS transmission, or if a UE is configured with multiple TAGs and trigger type 0/1 SRS and PUCCH happen to coincide in the same subframe/slot/subslot in the same serving cell, except when the SRS is on a TDD serving cell not configured for PUSCH/PUCCH transmission,
-	The UE shall not transmit type 0/1 SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe/slot/subslot if the parameter ackNackSRS-SimultaneousTransmission is FALSE; 
-	For FDD-TDD and primary cell frame structure 1, the UE shall not transmit type 0/1 SRS in a symbol whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Subclauses 5.4.1, 5.4.2A, 5.4.2B, 5.4.2C, and 5.4A of [3] happen to overlap in the same symbol if the parameter ackNackSRS-SimultaneousTransmission is TRUE.
-	Unless otherwise prohibited, the UE shall transmit type 0/1 SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Subclauses 5.4.1, 5.4.2A, and 5.4A of [3] happen to coincide in the same subframe/slot/subslot if the parameter ackNackSRS-SimultaneousTransmission is TRUE.
If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1 and the UE is not configured with trigger type 2 SRS transmission, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs and the UE is not configured with trigger type 2 SRS transmission, the UE shall not transmit SRS whenever SRS transmission on any serving cells and PUCCH transmission carrying HARQ-ACK and/or positive SR using normal PUCCH format as defined in Subclauses 5.4.1, 5.4.2A, and 5.4A of [3] happen to coincide in the same subframe/slot/subslot.
In UpPTS, whenever SRS transmission instance overlaps with the PRACH region for preamble format 4 or exceeds the range of uplink system bandwidth configured in the serving cell, the UE shall not transmit SRS.
< Unchanged parts are omitted>




	Companies
	Comments

	Qualcomm
	Support to endorse the above TP

	Nokia, NSB
	We are fine with the principle to drop trigger type 2 SRS if it collides with PUSCH/PUCCH in a different CC and it is not possible to transmit both of them. The TP seems Ok.

	LGE
	Since the TP is related with issue 0 and 4, issue 0 and 4 should be discussed first.

	ZTE
	Support the above TP. 

	Samsung
	Agree in principle. Same view with LGE for the order of discussion and decision.

	Ericsson
	We have similar view as LGE.  Given this is related to issues 0 and 4, we should first discuss issues 0 and 4.  We can return to this TP after issues 0 and 4 are resolved.

	Huawei, HiSilicon
	We are fine with the TP.

	Lenovo, Motorola Mobility
	Support the TP.




Issue 5-2: Collision between additional SRS and PUSCH/PUCCH in CA case within multiple TAGs.

· As explained in [7], the additional SRS transmission can be in the symbol 0~13 of a UL normal subframe, which may collide with subframe/slot/subslot PUSCH/PUCCH, or legacy/additional SRS in different CCs with multiple TAGs. If the total transmission power exceeds  on any overlapped portion of the symbol, the UE shall drop the additional SRS transmission in the overlapped symbol.
· Proposal: endorse the following text proposal to 36.213
	Text proposal to 36.213
5.1.1.1	UE ehavior
< Unchanged parts are omitted>
If the UE is not configured with a SCG or a PUCCH-Scell, and 



-	If the UE is configured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on subframe/slot/subslot  for a given serving cell in a TAG overlaps some portion of the first symbol of the PUSCH transmission on subframe/slot/subslot  for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed on any overlapped portion.



-	If the UE is configured with multiple TAGs, and if the PUSCH transmission of the UE on subframe/slot/subslot  for a given serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on subframe/slot/subslot  for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed on any overlapped portion.




-	If the UE is configured with multiple TAGs, and if the trigger type 0/1 SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe/slot/subslot or subframe/slot/subslot  for a different serving cell in the same or another TAG the UE shall drop trigger type 0/1 SRS if its total transmission power exceeds on any overlapped portion of the symbol.
-	If the UE is configured with multiple TAGs, and if the trigger type 2 SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe/slot/subslot ,  or   for a different serving cell in the same or another TAG, the UE shall drop the trigger type 2 SRS in the overlapped symbol if its total transmission power exceeds  on any overlapped portion of the symbol.





-	If the UE is configured with multiple TAGs and more than 2 serving cells, and if the trigger type 0/1 SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell overlaps with the SRS transmission on subframe/slot/subslot  for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe/slot/subslot or subframe/slot/subslot  for another serving cell(s) the UE shall drop the trigger type 0/1 SRS transmissions if the total transmission power exceeds on any overlapped portion of the symbol.
-	If the UE is configured with multiple TAGs and more than 2 serving cells, and if the trigger type 2 SRS transmission of the UE in a symbol on subframe/slot/subslot  for a given serving cell overlaps with the SRS transmission on subframe/slot/subslot ,  or   for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe/slot/subslot ,  or   for another serving cell(s), the UE shall drop the trigger type 2 SRS transmission in the overlapped symbol if the total transmission power exceeds  on any overlapped portion of the symbol.

-	If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG, drop SRS if the total transmission power exceeds on any overlapped portion in the symbol.

-	If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed on the overlapped portion.
< Unchanged parts are omitted>



	Companies
	Comments

	Qualcomm
	Support to endorse the above TP

	Nokia, NSB
	Support the TP

	LGE
	Since the TP is related with issue 0 and 4, issue 0 and 4 should be discussed first.

	ZTE
	Support the TP

	Samsung
	Agree in principle. Same view with LGE for the order of discussion and decision.

	Ericsson
	Similar view as LGE.  We should resolve issues 0 and 4, and then return to this TP.

	Huawei, HiSilicon
	We are fine with the TP.

	Lenovo, Motorola Mobility
	We also think that issue#0 and issue#4 should be addressed first before we discus this TP. 




Issue 6: PUSCH rate matching for additional SRS.
· As explained in [7], PUSCH rate matching is only applied to legacy SRS (type 0/1 SRS), but not applied to additional SRS (type 2 SRS).
· Proposal: endorsing the following text proposal to 36.211
	Text proposal to 36.211
< Unchanged parts are omitted>
5.3.4	Mapping to physical resources









For each antenna port  used for transmission of the PUSCH in a subframe the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in clause 5.1.1.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with  to physical resource blocks on antenna port  and assigned for transmission of PUSCH. The relation between the index  and the antenna port number  is given by Table 5.2.1-1. The mapping to resource elements  corresponding to the physical resource blocks assigned for transmission shall fulfil the following criteria: 
-	not used for transmission of reference signals, and
-	not part of the last SC-FDMA symbol in a subframe, if the UE transmits SRS in the same subframe in the same serving cell, and
-	not part of the last SC-FDMA symbol in a subframe configured with cell-specific SRS for non-BL/CE UEs and BL/CE Ues in CEModeA, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth, and
-	not part of an SC-FDMA symbol reserved for possible SRS trigger type 1 transmission as specified in [4] in a UE-specific aperiodic SRS subframe in the same serving cell, and
-	not part of an SC-FDMA symbol reserved for possible SRS trigger type 0 transmission as specified in [4] in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs
-	not part of the first SC-FDMA symbol in a subframe if the associated DCI indicates PUSCH starting position ‘01’, ‘10’, or ‘11’ and does not indicate PUSCH mode 2.
-	not part of the first SC-FDMA symbol in the second slot in a subframe if the associated DCI indicates PUSCH starting position ‘01’, ‘10’, or ‘11’ and PUSCH mode 2.
< Unchanged parts are omitted>



	Companies
	Comments

	Qualcomm
	Support to endorse the above TP

	Nokia, NSB
	The latter change should be:
not part of an SC-FDMA symbol reserved for possible SRS trigger type 0 transmission as specified in [4] in a UE-specific periodic SRS subframe in the same serving cell when the UE is configured with multiple TAGs


	LGE
	Agree with Nokia.

	ZTE
	We have the same view as Nokia,NSB. 

	Samsung
	Agree with Nokia.

	Ericsson
	Agree with Nokia’s proposed change.

	Huawei, HiSilicon
	We are fine with the change from Nokia, NSB.

	Lenovo, Motorola Mobility
	Support this TP with Nokia’s change.

	Huawei
	Update of TP based on discussion.




Issue 7: PUCCH rate matching/puncturing for additional SRS.
· As explained in [7], PUCCH rate matching/puncturing is only applied to legacy SRS (trigger type 0/1 SRS) in the last symbol of a UL normal subframe, but not applied to additional SRS (trigger type 2 SRS).
· Proposal: endorsing the following text proposal to 36.213
	Text proposal to 36.213
8.2	UE sounding procedure
< Unchanged parts are omitted>
The parameter ackNackSRS-SimultaneousTransmission provided by higher layers determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe/slot/subslot. If it is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe/slot/subslot, then in the cell specific SRS subframes of the primary cell in case of subframe-PUCCH or in the last slot/subslot of the cell specific SRS subframes of the primary cell in case of slot/subslot-PUCCH,
-	if the UE transmits PUCCH format 1/1a/1b/3, the UE shall transmit HARQ-ACK and SR using the shortened PUCCH format as defined in Subclauses 5.4.1, 5.4.2A, and 5.4A.3 of [3], where the HARQ-ACK or the SR symbol corresponding to the SRS location in the last symbol of the subframe is punctured. 
-	If the UE transmits PUCCH format 4/5 partly or fully overlapping with the cell specific SRS bandwidth in the cell specific SRS subframes of the primary cell, then UE shall transmit UCI using the shortened PUCCH format as defined in Subclauses 5.4.2B, 5.4.2C, and 5.4A.4 of [3].
For PUCCH format 1/1a/1b/3, this shortened PUCCH format shall be used in a cell specific SRS subframe or the last slot/subslot of the cell specific SRS subframe of the primary cell even if the UE does not transmit SRS in that subframe. For PUCCH format 4/5, this shortened PUCCH format shall be used if the PUCCH transmission partly or fully overlaps with the cell-specific SRS bandwidth in the cell specific SRS subframes or the last slot/subslot of the cell specific SRS subframes of the primary cell even if the UE does not transmit SRS in that subframe, or if the UE transmits SRS in the last symbol of that subframe even if the PUCCH format 4/5 does not partly or fully overlap with the cell-specific SRS. The cell specific SRS subframes are defined in Subclause 5.5.3.3 of [3]. Otherwise, the UE shall use the normal PUCCH format 1/1a/1b as defined in Subclause 5.4.1, and 5.4A.2 of [3] or normal PUCCH format 3 as defined in Subclause 5.4.2A, and 5.4A.3 or normal PUCCH format 4 as defined in Subclause 5.4.2B, and 5.4A.4 or normal PUCCH format 5 as defined in Subclause 5.4.2C of [3].
< Unchanged parts are omitted>



	Companies
	Comments

	Qualcomm
	Support to endorse the above TP

	Nokia, NSB
	Support the TP

	LGE
	Seems OK.

	ZTE
	Support the TP. 

	Ericsson
	Support the TP

	Huawei, HiSilicon
	We are fine with the TP.

	Lenovo, Motorola Mobility
	Support the TP.



Summary
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