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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 [10].
[101-e-LTE-LTE_DL_MIMO_EE-01] Support of additional SRS for carrier based switching, dual connectivity and LAA/eMTC by 5/29 – Yubo (Huawei)
· Issues 2, 3, 4 in R1-2004706
Discussion
Issue 2: Support of additional SRS for DC
	There are two options considering the support of DC:
· Option 1: As explained in [3][7][8], the additional SRS can be applied in DC cases.
· Proposal: 
· Legacy UE behavior related to dual connectivity power control mode 1 and 2, including simultaneous transmission of SRS in a cell group and PUCCH/PUSCH in the other cell group, SRS power scaling within a cell group, and dropping rules, should be inherited for additional SRS.
· In [3], the following is proposed:
	=========================Start of text proposal 2 to 36.213===========================
[bookmark: _Toc415085435]5.1.4.1	Dual connectivity power control Mode 1
If the UE PUSCH/PUCCH transmission(s) in subframe [image: ] of CG1 overlap in time with PUSCH/PUCCH transmission(s) in more than one symbol of subframe [image: ]of CG2 or if at least the lastany symbol the UE PUSCH/PUCCH transmission(s) in subframe [image: ] of CG1 overlap in time with SRS transmission(s) of subframe [image: ], and 
<unchanged parts are omitted>
-	[image: ] is determined as follows
-	if the PUSCH/PUCCH is not transmitted in the last symbol of subframe [image: ] of CG1 and UE does not have a trigger type 2 SRS transmission in subframe [image: ]of serving cell  [image: ], or if the UE does not have an SRS transmission in subframe [image: ] of serving cell [image: ]or if the UE drops SRS transmission in subframe [image: ] of serving cell [image: ] due to collision with PUCCH in subframe [image: ] of serving cell [image: ]
-	[image: ]; 
-	if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe [image: ] of serving cell [image: ]
-	[image: ];
-	if the UE has an trigger type 0/1 SRS transmission and a has a PUCCH transmission, and does not have a PUSCH transmission in subframe [image: ] of serving cell [image: ]
-	[image: ]
-	if the UE has an trigger type 0/1 SRS transmission and a has a PUSCH transmission, and does not have a PUCCH transmission in subframe [image: ] of serving cell [image: ]
-	[image: ]
-	if the UE has an trigger type 0/1 SRS transmission and has a PUSCH transmission and a PUCCH transmission in in subframe [image: ] of serving cell [image: ]
-	[image: ]
<unchanged parts are omitted>
[bookmark: _Toc415085436]5.1.4.2	Dual connectivity power control Mode 2
<unchanged parts are omitted>
-	[image: ] is determined as follows
-	if the UE does not have an SRS transmission in subframe [image: ] of serving cell [image: ]or if the UE drops the SRS transmission in subframe [image: ] of serving cell [image: ]due to collision with a PUCCH/PUSCH transmission in subframe [image: ] of serving cell [image: ]
-	[image: ]; 
-	if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe [image: ] of serving cell [image: ] 
-	[image: ];
-	if the UE has an trigger type 0/1 SRS transmission and a has a PUCCH transmission, and does not have a PUSCH transmission in subframe [image: ] of serving cell [image: ]

-	
-	if the UE has an a trigger type 0/1 SRS transmission and a has a PUSCH transmission, and does not have a PUCCH transmission in subframe [image: ] of serving cell [image: ]

-	
-	if the UE has an a trigger type 0/1 SRS transmission and has a PUSCH transmission and a PUCCH transmission in subframe [image: ] of serving cell [image: ]

-	
where [image: ]is the linear value of [image: ]described in Subclause 5.1.3.1.
<unchanged parts are omitted>

=========================End of text proposal to 36.213===========================


· Option 2: As explained in [5], DC scheduling between MCG and SCG requires coordination over X2 interface. It would be difficult to deal with the collision between additional SRS and PUCCH/PUSCH in DC.
· Proposal: 
· Additional SRS is not applied to DC
· Endorse the following TP
	< Unchanged parts are omitted>
[bookmark: _Toc415085434]5.1.4	Power allocation for EUTRA dual connectivity
If a UE is configured with multiple cell groups, the UE is not expected to be configured with SRS trigger type 2, and
-	if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode indicates dual connectivity power control mode 1
< Unchanged parts are omitted>



Please enter your comments on whether to support additional SRS for DC, and also the comments to the TPs.
	Companies
	Comments

	Qualcomm
	We prefer Opt2. 
The current spec in 5.1.4 has only considered the case when legacy SRS type 0/1 is applied. It is much more complicated if we support SRS type 2 for DC. 
For example, 
· The collision between legacy SRS and PUCCH/PUSCH is the SRS in last symbol of subframe i and PUSCH/PUCCH in subframe i+1. However, the SRS trigger type 2 may have impact on i-1 and i+1 subframes.
· 



If support SRS type 2, we need many changes of the spec, such as 
“…if the SRS transmission of the UE in a symbol on subframe  for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe or subframe  for a different serving cell in the same or another TAG of CG1 and/or overlaps with the PUCCH/PUSCH transmission on subframe  for a serving cell of CG2…”
· If a UE is configured with both legacy SRS trigger type 0 or 1 and SRS trigger type 2, they are allowed to be transmitted in the same subframe. Due to different power control, it is not clearly specified how to do the power scaling. 
· If support SRS type 2, we need many changes of the spec, such as 
“…if the total transmit power of the UE for the Sounding Reference Symbol in the overlapped portion would exceed[image: ], the UE scales [image: ]for the serving cell [image: ] and each of the overlapped SRS SC-FDMA symbols in subframe [image: ] such that the condition[image: ]is satisfied..”


	Ericsson
	We prefer Option 2.  Agree with comments from QC.

	LGE
	We support Opt1, but the above TP can be refined through the discussion in this meeting.
Regarding Qualcomm’s first comment: we think the same collision rule as legacy can be applied to additional SRS in subframe i and PUSCH/PUCCH in subframe i-1(i.e., drop the SRS).
Regarding Qualcomm’s second comment: in previous meeting, SRS power scaling including additional SRS in non-DC case had been agreed. For the consistency, we think this can be reused for SRS power scaling within a cell group.

	Samsung
	We prefer Option 2.  Agree with comments from QC.

	ZTE
	We prefer Option 2, and agree with the TP derived from Option 2. 

	Nokia, Nokia Shanghai Bell
	We agree with LGE. We think that additional SRS together with DC can be supported and it requires very small specification changes. We think that all the changes proposed in the TP above are not needed. Regarding Qualcomm’s comments we have the same understanding as LGE i.e. existing rules should be applied.
However, if it turns out to be difficult to agree on the specification changes, we are also fine with the option 2.

	Huawei, HiSilicon
	We support option 1.
Regarding QC’s comments, the power control to trigger type 0/1 can be extended to trigger type 2 without change. And for the other comment, it seems the legacy rules can be easily extended to additional SRS as following changes:
Section 5.1.4.1:




-	if the SRS transmission of the UE in a symbol on subframe  for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe ,or subframe  for a different serving cell in the same or another TAG of CG1 and/or overlaps with the PUCCH/PUSCH transmission on subframe  or  for a serving cell of CG2, the UE shall drop the SRS in CG1 if its total transmission power across all CGs exceeds [image: ] on any overlapped portion of the symbol.






-	if the SRS transmission of the UE in a symbol on subframe  for a given serving cell in CG1 overlaps with the SRS transmission on subframe  for a different serving cell(s) in CG1 or overlaps with SRS transmission on subframe  for a serving cell(s) in CG2, and if the SRS transmissions overlap with PUSCH/PUCCH transmission on subframe, or subframe  for another serving cell(s) in CG1, and/or if the SRS transmissions overlap with PUSCH/PUCCH transmission on subframe  or  for a serving cell of CG2, the UE shall drop the SRS transmissions in CG1 if its total transmission power across all CGs exceeds [image: ] on any overlapped portion of the symbol.




-	UE shall, when requested by higher layers, to transmit PRACH on subframe ,or subframe  in a secondary serving cell in CG1 and/or to transmit PRACH on subframe or  in a serving cell in CG2 in parallel with SRS transmission in a symbol on subframe  of a different serving cell belonging to a different TAG of CG1, drop SRS in CG1 if its total transmission power across all CGs exceeds [image: ] on any overlapped portion of the symbol.
Section 5.1.4.2:
-	if the UE is configured with multiple TAGs within CG1, and if the SRS transmission of the UE in a symbol on subframe [image: ] for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe , [image: ]or subframe [image: ] for a different serving cell in the same or another TAG of CG1 the UE shall drop SRS if its total transmission power of CG exceeds [image: ] on any overlapped portion of the symbol.
-	if the UE is configured with multiple TAGs within CG1 and more than 2 serving cells within CG1, and if the SRS transmission of the UE in a symbol on subframe [image: ] for a given serving cell in the CG1 overlaps with the SRS transmission on subframe [image: ] for a different serving cell(s) in CG1 and with PUSCH/PUCCH transmission on subframe ,[image: ]or subframe [image: ] for another serving cell(s) in CG1, the UE shall drop the SRS transmissions in CG1 if the total transmission power of CG1 exceeds [image: ]on any overlapped portion of the symbol.
-	if the UE is configured with multiple TAGs within CG1, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in CG1 in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG of CG1, drop SRS in CG1 if the total transmission power of CG1 exceeds [image: ] on any overlapped portion in the symbol.


	Qualcomm 3
	Regarding Huawei, HiSilicon’s comment on power control, we do need spec change if we want to support SRS type 2 in addition to legacy SRS. 
· There are several places in 5.1.4.1 and 5.1.4.2 for SRS power scaling. However, the SRS power scaling is subframe-based and decided by the maximum power of all overlapped SRS symbols in the subframe, referring to 5.1.3.1. We need spec changes in several places in 5.1.4.1 and 5.1.4.2. 
· Also, for SRS power setting, the TP in Opt1 seems have only considered the case of SRS type 0/1 only, but not considered SRS type 0/1+2 in same subframe or SRS type 2 only+sPUSCH/sPUCCH. 
· 
Regarding Huawei, HiSilicon’s proposed TP on overlapping of SRS type 2 in subframe i-1, i, i+1, it is not same as that of non-DC case as specified in 5.1.1.1. It is different from legacy SRS, we only drop the overlapped symbol of SRS type 2 instead of dropping SRS in CG1 (as highlighted above). It seems we need to write the spec for SRS type 2 separately from legacy SRS.

Generally, it seems we need a lot of work to change the spec if we want to support SRS type 2 for DC. As Nokia said, it turns out to be difficult in current stage.

	Lenovo, Motorola Mobility
	We agree with Qualcomm and support option 2. 




Issue 3: Support of additional SRS for carrier based switching.
· As explained in [5][8], including the retuning time, the configured additional SRS may have impact the uplink transmission in the previous and/or next subframe.
· For collision of additional SRS in subframe N with uplink transmission in subframe N-1: 
· Option 1: The UE is not expected to be triggered to transmit type 2 SRS on a PUSCH-less CC in subframe N that overlaps (including the retuning time) with uplink subframe N-1 on a different CC.
· Option 2: In addition to current dropping/puncturing rules defined for SRS carrier switching, UE may drop additional SRS transmission in the symbols of the first slot of the subframe
· For collision of additional SRS in subframe N with uplink transmission in subframe N+1:
· In case a subset of the symbols for type 2 SRS transmission in subframe N on a PUSCH-less CC collide (including the retuning time) with a higher priority uplink transmission in subframe N+1 on a different CC, the UE shall drop the subset of type 2 SRS symbols.
· Endorse the following TP
	<TP1 for TS 36.213>
8.2	UE sounding procedure
< Unchanged parts are omitted>
For a TDD serving cell d not configured for PUSCH/PUCCH transmission, denote as s0(d) the corresponding serving cell whose UL transmissions may be interrupted as signalled by srs-SwitchFromServCellIndex. Define the set S(d)= {s0(d)… sN-1(d)} as the set of serving cells that meet the all the following conditions:
-	{s0(d)… sN-1(d)} are in the same band as s0(d).
-	{s0(d)… sN-1(d)} have the same CP as s0(d).
-	{s0(d)… sN-1(d)} are in the same TAG as s0(d).
The following prioritization rules shall be applied in case of collision between a transmission of SRS over serving cell d and transmission of a physical signal/channel over a serving cell in set S(d)::
-	If PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/PTI/CRI/wideband PMI only (PUCCH reporting type 2a in Subclause 7.2.2) and/or PRACH on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, then the UE shall not transmit type 0/1 SRS or drop the overlapped symbol(s) of type 2 SRS (including any interruption due to uplink or downlink RF retuning time [10]). Otherwise,
-	if PUSCH transmission carrying aperiodic CSI on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, and if the SRS transmission is a type 0 SRS transmission, then the UE shall not transmit the type 0 SRS. Otherwise,
-	if PUSCH transmission on a serving cell in set S(d) overlaps in more than one symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, then the UE shall drop the PUSCH transmission. If PUCCH/type 0/1 SRS transmission on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the PUCCH/type 0/1 SRS transmission. If a subset of symbol(s) for type 2 SRS transmission on a serving cell in set S(d) overlaps in with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the subset of the symbol(s) for type 2 SRS on a serving cell in set S(d).
In case an SRS transmission in subframe N on serving cell d is dropped due to a collision with a higher priority transmission (as defined above) in subframe N+1, and there is a lower priority transmission (as defined above) in subframe N that would have been dropped had the transmission in subframe N+1 not occurred, the UE is not required to transmit the lower priority transmission in subframe N.
[bookmark: _Hlk40253469]The UE is not expected to be triggered to transmit type 2 SRS on serving cell d in subframe N that overlaps (including any interruption due to uplink or downlink RF retuning time [10]) with uplink subframe N-1 on a serving cell in set S(d).
< Unchanged parts are omitted>



· As explained in [5], with soundingRS-FlexibleTiming configured, the legacy SRS can be postponed once to the next SRS occasion, which can be used to type 2 SRS.
· Proposal: 
· In case a subset of the symbols for type 2 SRS transmission on a PUSCH-less CC collide (including the retuning time) with HARQ-ACK transmission, the UE shall postpone the subset of the type 2 SRS symbol(s) once to next SRS occasion if the UE is configured with soundingRS-FlexibleTiming.
· Endorse the following TP
	<TP2 for TS 36.213>
8.2	UE sounding procedure
< Unchanged parts are omitted>

For a serving cell that is not a LAA SCell, a non-BL/CE UE configured for type 1/2 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n, slot 2n or slot 2n+1 of serving cell c shall commence SRS transmission in the first subframe satisfying , and 

-	 if the positive SRS request in PDCCH/SPDCCH with DCI format 7-0A/7-1A is detected in slot 2n or slot 2n+1, for TDD

-	 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI with DCI format other than DCI format 7-0A/7-0B/7-1E/7-1F/7-1G is in the UE-specific search space, 

-	otherwise, and
[image: ] for TDD serving cell c with [image: ] and for FDD serving cell c, 
[image: ] for TDD serving cell c with [image: ]
[bookmark: _Hlk40253367]where for FDD serving cell c [image: ] is the subframe index within the frame [image: ], for TDD serving cell c, if the UE is configured with the parameter srs-UpPtsAdd for trigger type 1, [image: ] is defined in Table 8.2-6; otherwise [image: ] is defined in Table 8.2-3. For a TDD serving cell not configured for PUSCH/PUCCH transmission and the positive SRS request detected in PDCCH/EPDCCH scheduling PDSCH and the UE configured with soundingRS-FlexibleTiming-r14 by higher layer signalling, if the type 1 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe [image: ] happens to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence type 1 SRS transmission in subframe n + k + l, where l = max( 5, [image: ]); if a subset of the symbols corresponding to the type 2 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe ,  happen to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence the transmission of the subset of the type 2 SRS symbols in subframe , where .
< Unchanged parts are omitted>



Please enter your comments for the above options and TPs:
	Companies
	Comments

	Qualcomm
	For collision of additional SRS in subframe N with uplink transmission in subframe N-1, we prefer Opt1 to avoid it by eNB scheduling instead of UE dropping because there will be a risk of no time for UE to deal with the collision between subframe N and N-1 when SRS is triggered by PDCCH in N-4.
We support to endorse TP1 and TP2 for TS 36.213.

	Ericsson
	We are ok with Option 1.  Ok to endorse TP1 (with a typo fixed as shown below).  We do not support TP2 (please see comments below).

There is a small typo error in TP1.  The highlighted part ‘in’ should be deleted.
“if PUSCH transmission on a serving cell in set S(d) overlaps in more than one symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, then the UE shall drop the PUSCH transmission. If PUCCH/type 0/1 SRS transmission on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the PUCCH/type 0/1 SRS transmission. If a subset of symbol(s) for type 2 SRS transmission on a serving cell in set S(d) overlaps in with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the subset of the symbol(s) for type 2 SRS on a serving cell in set S(d).”

Regarding the proposal on postponing a subset of type 2 SRS symbol(s), it is an optimization and we do not need to agree to this in Rel-16 maintenance phase.  So, we don’t support this proposal.  Hence, TP2 should be modified as follows:
“For a TDD serving cell not configured for PUSCH/PUCCH transmission and the positive SRS request detected in PDCCH/EPDCCH scheduling PDSCH and the UE configured with soundingRS-FlexibleTiming-r14 by higher layer signalling, if the type 1 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe [image: ] happens to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence type 1 SRS transmission in subframe n + k + l, where l = max( 5, [image: ]); if a subset of the symbols corresponding to the type 2 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe ,  happen to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence the transmission of the subset of the type 2 SRS symbols in subframe , where .”  


	LGE
	Regarding the TP1, we slightly prefer Opt1 since the collision can be avoided by eNB scheduling as Qualcomm mentioned, i.e., in that collision case, eNB schedule an additional SRS with CS which is located in a second slot. So, we support the TP1.
Regarding the TP2, we share the view with Ericsson. We think the benefit of the partial additional SRS delay is not clear enough. Additionally, even though the partial delay is not supported, there is no ambiguity on UE behavior, i.e., simply drop the subset of type 2 SRS symbols as TP1.

	Qualcomm2
	Regarding the TP2, the benefit is to allow the UE to have another opportunity to send the remaining type 2 SRS without additional DCI. 
Note that the parameter soundingRS-FlexibleTiming is defined in TS 36.331 as follow, where this applies to aperiodic SRS without differentiating type 1 and type 2 SRS. If we define different behaviour, e.g., delay the collided type 1 SRS but drop the type 2 SRS, it seems RAN2 spec needs to be changed. 
Therefore, we propose to delay the collided aperiodic SRS part when soundingRS-FlexibleTiming is configured to keep the benefit as legacy SRS and avoid further RAN2 impact.

===3336.331===
soundingRS-FlexibleTiming
Indicates the SRS flexible timing (if configured) for aperiodic SRS triggered by DL grant. If the SRS transmission is collided with ACK/NACK, postpone once to the next configured SRS transmission opportunity.

	Samsung
	Support option 1.
Regarding TP2, we prefer E///’s version. For the description in 331, we can send an LS to fix the wording by using RAN1 terminology, i.e. clarify that the parameter is applicable for type 1 SRS.

	ZTE
	For the TP1, we prefer Option 1 and agree with the TP1 modified by Ericsson. 
For the TP2, we share the same view with Ericsson, and agree with the TP modified by Ericsson. 

	Nokia, Nokia Shanghai Bell
	We think that additional SRS together with SRS carrier switching should be supported. Regarding the TP1 our preference is to handle all the collisions of UL transmissions in different cells by means of UE dropping rules, so our preference is option 2. 
Regarding TP2 we support Ericsson’s proposal.

	Huawei, HiSilicon
	For collision of additional SRS in subframe N with uplink transmission in subframe N-1, we are fine with option 1 considering the compressed processing time. And we support the first TP.
We also support TP2, as for PUSCH-less carrier, the SRS will be triggered in most cases by a downlink scheduling DCI, and it’s of high probability that the triggered SRS will collide with the HARQ-ACK no matter trigger type 1 or 2. That’s also the motivation to introduce soundingRS-FlexibleTiming in WI SRS carrier based switching.

	Qualcomm 3
	We are fine with the TP1 with typo corrected by Ericsson.
Regarding ‘soundingRS-FlexibleTiming’, we may have several alternatives based on the discussion so far:
Atl1: TP2 (no LS to RAN2)
Alt2: TP2a by Ericsson and send LS to RAN2 to change RRC parameter
Alt3: TP2b (no LS to RAN2)
“For a TDD serving cell not configured for PUSCH/PUCCH transmission and the positive SRS request detected in PDCCH/EPDCCH scheduling PDSCH and the UE configured with soundingRS-FlexibleTiming-r14 by higher layer signalling, if the type 1 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe [image: ] happens to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence type 1 SRS transmission in subframe n + k + l, where l = max( 5, [image: ]); if a subset of the symbols corresponding to the type 2 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe ,  happen to overlap with a HARQ-ACK transmission for any serving cell, the UE shall drop the subset of the type 2 SRS symbols.”
In current stage, we do not want to ask RAN2 to change the existing RRC parameter. So, Alt2 is not acceptable for us. 
We agree with the Huawei/HiSi that there may be frequent collision between SRS and HARQ-ACK if using DL grant, especially for SRS type 2 with more symbols than legacy SRS. So, compared with Alt3, we prefer Alt1.

	Ericsson
	Among the three Alternatives listed by Qualcomm 3 above, Alt 2 has majority support so far (5 out of 7 companies).  Clearly, what is proposed in Alt 1 (TP2) and Alt 3 is an enhancement which we should not do at this stage in Rel-16 maintenance. 
Also, the RAN2 impact quoted by Qualcomm above doesn’t involve any ASN.1 change.  The existing RRC parameter does not need to be changed.  What is needed is simple update of field description.  So, this should not be used as a reason for introducing new enhancements to the RAN1 spec. 
If majority view (Alt 2) is not acceptable to the two remaining companies, we suggest not to agree anything related to TP2 for this meeting.

	Lenovo, Motorola Mobility
	For TP1, we support Option 1 due to its simplicity for the UE. 
For TP2, we agree with Ericsson’s proposal. 

	Qualcomm 4
	Replying to Ericsson, not sure why Alt3 is regarded as an enhancement. The behavior in Alt 3 is the UE behavior as what LGE said. 
The LS to RAN2 ‘to update of field description’ is still a RAN2 spec impact, which we would like to avoid in current stage. As a compromise, can we address it in 213 directly?
“For a TDD serving cell not configured for PUSCH/PUCCH transmission and the positive SRS request detected in PDCCH/EPDCCH scheduling PDSCH and the UE configured with soundingRS-FlexibleTiming-r14 by higher layer signalling, if the type 1 SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first subframe [image: ] happens to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence type 1 SRS transmission in subframe n + k + l, where l = max( 5, [image: ]). The soundingRS-FlexibleTiming-r14 if configured by higher layer signaling is not applied to trigger type 2 SRS.”




Issue 4: Additional SRS for LAA, eMTC.
· As explained in [5][6][8], 
· Due to limited bandwidth, the BL/CE UEs will use frequency hopping to achieve the frequency diversity gain, which requires RF retuning, which has not been discussed in RAN1.
· For LAA UEs, if additional SRS is triggered to be transmitted in the unlicensed band, there may be impact on the channel access before the additional SRS transmission, which has not been discussed in RAN1.
· The discussion is out of scope of R16 WID.
· Proposal: Additional SRS is not applied to LAA, eMTC, and endorse the following TP
	< Unchanged parts are omitted>
8.2	UE sounding procedure
< Unchanged parts are omitted>
A UE is not expected to be configured with SRS trigger type 0 and trigger type 2 on a LAA SCell.
< Unchanged parts are omitted>
-	A UE may be configured with SRS parameters for trigger type 0 and trigger type 1/2 on each serving cell. A BL/CE UE configured with CEModeB is not expected to be configured with SRS parameters for trigger type 0 and trigger type 1. A BL/CE UE is not expected to be configured with SRS parameters for trigger type 2. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1/2.
< Unchanged parts are omitted>



Please enter your comments on the proposal and TP:
	Companies
	Comments

	Qualcomm
	We support to the proposal and endorse the above TP.

	Ericsson
	Support the proposal and the TP.

	LGE
	We support the TP.

	Samsung
	Support the TP.

	ZTE
	Support the TP.

	Nokia, Nokia Shanghai Bell
	We support the TP.

	Huawei, HiSilicon
	We support the TP.

	Lenovo, Motorola Mobility
	Support the TP. 



Summary
For issue 2, there’s no census to support additional SRS for DC.
For issue 3, the first TP is acceptable while there is no consensus to support the flexible timing for additional SRS with carrier based switching.
[bookmark: _GoBack]For issue 4, it is the consensus to not support additional SRS for LAA and eMTC.
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