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1	Introduction
In RAN1#114 meeting, a discussion paper [1] on aperiodic triggering support for SRS carrier switching was initially discussed online. The Chair asked proponents to kick off discussions without waiting for the chair to assign moderators. This contribution therefore will collect further views on the draft CR, largely written from the proponent’s point of view, but attempting to reach common understanding.  Based on the discussion, a way forward will be proposed.  A summary of the discussion and a proposed way forward can be found in section 3, and in the conclusion section.
Further details can be found in draft CRs to 38.213 [2] and 38.214 [3].
2	Discussion
In order to reach common understanding DCI format 1_1 and 1_2 triggering for aperiodic carrier switching, we think it should first be confirmed if all carrier switching UEs support DCI 1_1 and 1_2 (in case they support 1_2) vs. if a UE capability or capabilities are required.  This is discussed in section 2.1
The following sections clarify both DCI 1_1/1_2 and DCI 2_3 triggering of SRS carrier switching. Section 2.2 addresses the number of carrier switches supported for one trigger of DCI 1_1/1_2.  Section 2.3 discusses corrections for the parameters needed by UEs configured with carrierSwitching.  Lastly, section 2.4 considers changes needed for SRS carrier switching closed loop power control behavior.
To facilitate further discussion offline if needed, please fill in your contact info in the table in section 6.
2.1 DCI 1_1 support by UEs with capability srs-CarrierSwitch
According to the discussion in [1], it is our understanding that aperiodic triggering of SRS carrier switching using downlink DCI formats is supported by the current specifications, where each DCI 1_1 or 1_2 triggers a single switching from a cell to a PUSCH-less SCell.  However, we have had a few discussions with other companies, and it appears that some do and some do not share this understanding for downlink DCI.  We note that SRS requests are only available in DCI formats 1_1 and 1_2, and so DCI 1_0 is not usable for SRS carrier switching.  Furthermore, DCI format 1_2 is a UE capability, and so support for DCI 1_2 with carrier switching requires both capabilities.  Therefore, we would like to either confirm that DCI 1_1 is supported by UEs currently supporting the srs-CarrierSwitch capability, or define a UE capability that clarifies if the UE supports the srs-CarrierSwitch for DCI format 1_1.
[bookmark: _Toc142664561]Try to confirm that DCI 1_1 is supported by UEs that have srs-CarrierSwitch capability.  If there is no consensus for this confirmation, then define a UE capability that identifies if a UE supports DCI format 1_1 with srs-CarrierSwitch.
[bookmark: _Toc142664562]Try to confirm that DCI 1_2 is supported by UEs that have srs-CarrierSwitch and dci-Format1-2And0-2-r16 capability.  If there is no consensus for this confirmation, then define a UE capability that identifies if a UE supports DCI format 1_2 with srs-CarrierSwitch.
In order to help understand companies’ perspectives, please indicate your preferences for questions 2.1.1 and 2.1.2 below. 
Question 2.1.1: Please identify which of statements a), b), or c) you support, elaborating your rationale in the comments field
	a) DCI 1_1 triggering is supported by UEs that have srs-CarrierSwitch capability.
b) A new UE capability is required to identify UEs that support DCI 1_1 triggers for SRS carrier switching
c) DCI 1_1 triggering is not supported for SRS carrier switching 

	Company
	Support a), b), or c)
	Comments

	Qualcomm
	a
	

	Apple
	See comments
	In our view spec is not clear on the question. If we assume DL UE specific DCI can trigger SRS CS, there are some aspects that current spec does not clearly address, like TPC indication for SRS CS. Power adjustment state for SRS follows that of PUSCH if they are tied together (which is not applicable to SRS CS), or it is determined by GC DCI2_3 if UE is configured to monitor (where if so, the use-case to have UE specific DL DCI to trigger SRS CS becomes weak).  

	MTK
	a
	The current spec is not crystal clear, but (a) seems most reasonable. We can also accept (b).

	TMUS
	a
	

	ZTE
	a
	We are okay to have a conclusion for clarifying this issue in RAN1.

	Samsung
	a
	We have similar view with Apple and MediaTek. The current spec seems not clear on this. However, we think there is no restriction on aperiodic SRS carrier switching which is triggered by DCI 1_1 or 1_2. Therefore, it seems possible that DCI 1_1 triggers aperiodic SRS carrier switching. (So ‘a’ but need to check companies’ view)

	CATT
	a
	

	
	
	



Question 2.1.2: Please identify which of statements a), b), or c) you support, elaborating your rationale in the comments field
	a) DCI 1_2 triggering is supported by UEs that have srs-CarrierSwitch and dci-Format1-2And0-2-r16 capability.
b) A new UE capability is required to identify Ues that support DCI 1_2 triggers for SRS carrier switching 
c) DCI 1_2 triggering is not supported for SRS carrier switching 

	Company
	Support a), b), or c)
	Comments

	Qualcomm
	a
	We understand that a) meant “DCI 1_2 triggering is supported by Ues that have srs-CarrierSwitch and dci-Format1-2And0-2-r16 capability.”

	Apple
	
	Similar comment to previous question

	MTK
	a
	Similar view as Qualcomm. We can also accept b.

	TMUS
	a
	

	ZTE
	a
	Similar comment to previous one.

	Moderator
	
	Quick answer/thanks to Qualcomm for the correction.  That is the intention.  Fixed above.`

	Samsung
	a
	We have same view as previous comment for question 2.1.1. 

	CATT
	a
	

	Moderator2
	
	From discussion above and offline, we think there is consensus that DCI 1_1 and 1_2 are supported for SRS carrier switching, but whether UE capability is needed should be checked.



2.2 Switching configurations supported by DCI 1_1 and 1_2
Presuming that DCI 1_1 and 1_2 are supported for aperiodic SRS carrier switching, then the number of switches that one DCI 1_1 or 1_2 can trigger should be clear.  For DCI 2_3 Type A, the order is provided, as described by 38.214 section 6.2.1.3 text below.  However, DCI 1_1 and 1_2 are not addressed, and so the ehaviour of one vs. multiple switches is not clear for DCI 1_1 and 1_2 in our understanding.  Therefore, indicating that the order is not provided by DCI 1_1 or 1_2 can clarify that that while all of DCIs 1_1, 1_2, and 2_3 are potential triggers, no order is required for the DCI 1_1 and 1_2 cases, which then means that at most one switch is allowed for DCI 1_1 and 1_2.  This can be corrected with the following change:
Text Proposal 2.2.1:
	[bookmark: _Hlk139041399]For an aperiodic SRS not triggered by DCI format 1_1 or 1_2 and given by SRS-CarrierSwitching, or For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’, and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) from srs-ResourceSetToAddModList with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’. 



Lastly, during the presentation of [1], questions were raised on the wording of the proposed change. From proponent’s perspective, we are open to alternative wording.  
Question 2.2.1: Please indicate if you support Text Proposal 2.2.1 above, and if not supporting, explain how UE ehaviour is defined (or not defined) for switching among more one cell in response to one trigger of DCI 1_1/1_2.  Also, if the text proposal requires improvement, please provide the alternative wording.
	Company
	Support Y/N
	Comments

	Qualcomm
	N
	In our understanding, the text above is for the case where a single DCI triggers multiple CC (and, therefore, we need to define the relative ordering). For the case of 1_1/1_2, the DCI triggers a single DCI and therefore the text does not apply.

	Apple
	N
	Probably a better part to capture DCI 1_1/1_2 (if agreed by majority that it can be supported to trigger AS-SRS for CS), is the next paragraph (which explain on order for Type B)

	TMUS
	n
	perhaps it’s just my confusion but it’s not clear to me how defining something “not triggered by DCI format 1_1 or 1_2” addresses the number of cells triggered by DCI format 1_1 or 1_2.

	ZTE
	N
	Not needed. For the mentioned paragraph, it is only applied to the case of an aperiodic SRS triggered in DCI format 2_3, not mentioning DCI_format 1_1 or 1_2 means that the corresponding UE behavior is not applied to those. If have the adding part, it may introduce some ambiguities rather than handling that.

	Moderator
	
	@All: Thanks much for the comments.
@Qualcomm: If I understand your comment correctly including our further conversation, your view is that DCI 1_1/1_2 triggers one PDSCH, and the UE must switch SRS to the downlink carrier on the scheduling cell or on the cell indicated by CIF.  The only way to address to switch to a non-scheduling cell or a cell not indicated by CIF is to use DCI format 2_3 via the Type A or Type B parameters. Thanks for the explanation.
@Apple: Is your intention that DCI schedules a single cell, which is similar to Type B ehaviour if there is one block?
Then to both @All: While one can do this within the constraints of the existing specs and the appropriate ehaviour should follow, it is at best very difficult to extract from the specs in my opinion.  Can we instead make the following change to the 214 text:
For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2.
 

	Samsung
	N
	We think DCI 1_1 or 1_2 triggers single SRS carrier switching on the cell that the DCI is received.
When we consider this CR is for Rel-15/16, we prefer to make conclusion on aperiodic SRS carrier switching triggered by DCI 1_1 or 1_2 instead of making spec change. 
I have one question. If cross-carrier scheduling is possible, can DCI 1_1 or 1_2 trigger aperiodic SRS carrier switching for other CC than CC which DCI is detected?

	CATT
	N
	One question to the revised version: Is the behaviour same to the SRS for codebook based transmission when cross-carrier scheduling is triggered?

	Qualcomm
	
	We do not think the change proposed is needed, a conclusion in the Chairman’s notes would be enough.
To answer SS’s question, our understanding is that if we have CCS, the SRS will be triggered in the same CC as the scheduled PDSCH.

	Moderator2
	
	After some offline checking, the revised proposal may be OK to at least a few companies. Therefore, we would like to see if we can further discuss to see if something can be agreed in this direction.

	Apple2
	
	(Moderator: merging in Apples’ comment from a colliding revision)
To Moderator: as we discussed offline, we are fine with the proposed text (if/once it is understood such signaling needs a UE capability or existing capabilities are sufficient), but given that current paragraphs (for Type B and Type A) talk about order of SRS transmission, perhaps the proposed text should also address order of transmission (although seems to be trivial). 



2.3 Parameters needed by UEs configured with carrierSwitching
[bookmark: _Toc142664557]As observed in [1], the SRS-CarrierSwitching IE used to configure carrier switching has optional fields needed only for DCI 2_3; DCI 1_1/1_2 only require the field srs-SwitchFromServCellIndex from this IE.  In the RAN1 specs, the operation of DCI format 2_3 is described in clause 11 ‘UE-group common signalling’ of 38.213, under subclause 11.4 ‘SRS switching’.  Since DCI format 2_3 and SRS carrier switching are independent options, this subclause describes how DCI format 2_3 can be, but not must be, used for power control and aperiodic triggering of SRS on PUSCH/PUCCH-less cells.  However, the text as written is difficult to interpret correctly at best and in our understanding is incorrect.  
In the excerpt below from 38.213 , it says that a UE ‘is provided’ a list of parameters in carrierSwitching. However, some parameters are needed only for DCI format 2_3 (tpc-SRS-RNTI and typeA, typeB, fieldTypeFormat2-3), some are needed for DCI format 2_3 with SUL configured (srs-SwitchFromCarrier and startingBitOfFormat2-3SUL-v1530), while srs-SwitchFromServCellIndex is always needed for SRS carrier switching.  Since DCI format 2_3 and SUL are optional features, and given that subclause 11.4 describes group common ignalling, it can be understood that ‘is provided’ applies only to DCI format 2_3, and that the SUL-only parameters are provided when SUL is configured.  However, this use of ‘is’ for the SUL-only parameters is incorrect, as they are not always provided for DCI format 2_3.  According to the 3GPP drafting rules, ‘is provided’ is equivalent to ‘shall be provided’, which is clearly not what is intended, since this would require that both DCI format 2_3 and SUL must be used with SRS carrier switching.  
If the drafting rules are to be strictly followed, ‘may be provided’ should be used here.  However, to be self-consistent within 38.213, for example subclause 11.3 where ‘can be provided’ is used when TPC-PUCCH-RNTI for a DCI format 2_2 is optionally configured, ‘can be provided’ could alternatively be used.  The latter alternative for the correction is made in the excerpt. 
	[bookmark: _Toc12021493][bookmark: _Toc20311605][bookmark: _Toc26719430][bookmark: _Toc29894866][bookmark: _Toc29899165][bookmark: _Toc29899583][bookmark: _Toc29917323][bookmark: _Toc36498197][bookmark: _Toc45699225][bookmark: _Toc137056426]11.4	SRS switching
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
A UE configured by higher layers with parameter carrierSwitching is can be provided 
-	a TPC-SRS-RNTI for a DCI format 2_3 by tpc-SRS-RNTI 
[bookmark: _Hlk508197889]-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromServCellIndex
-	an indication of an uplink carrier where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromCarrier
-	a DCI format 2_3 field configuration type by typeA or typeB
-	for typeA, an index for a set of serving cells is provided by cc-SetIndex, indexes of serving cells in the set of serving cells are provided by cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field for a non-supplementary uplink carrier of the serving cell by startingBitOfFormat2-3
-	an index for a location in DCI format 2_3 of a first bit for a field for a supplementary uplink carrier of the serving cell by startingBitOfFormat2-3SUL-v1530



In summary, we make the following observation:
[bookmark: _Toc142664558]The description of SRS carrier switching configuration for DCI format 2_3 in 38.213 section 11.4 is incorrect and can lead to a misunderstanding that DCI format 2_3 is required for aperiodic triggering of SRS carrier switching.

Question 2.3.1: Do you agree that tpc-SRS-RNTI, typeA, typeB, fieldTypeFormat2-3 are needed only for DCI format 2_3, srs-SwitchFromCarrier and startingBitOfFormat2-3SUL-v1530 are needed for DCI format 2_3 with SUL configured, while srs-SwitchFromServCellIndex is always needed for SRS carrier switching with any of DCI format 1_1, 1_2, or 2_3?  If not, please elaborate.
	Company
	Support Y/N
	Comments

	Qualcomm
	Y
	

	Apple
	N
	We agree with most of the statements in the question, except startingBitOfFormat2-3SUL-v1530 is not necessarily used to indicate switch from SUL carrier, it could be used to indicate TPC for SRS transmissions on SUL (in the latter case, SRS on SUL is NOT CS based SRS), as we know DCI 2_3 can also indicate SRS TPC for SRS transmissions on a serving cell with configured UL. 

	MTK
	Y
	

	TMUS
	y
	

	ZTE
	Not essential
	

	Samsung
	Y
	

	CATT
	Y
	

	
	
	



Question 2.3.2: Do you support the change shown in the 38.213 section 11.4 excerpt above from ‘is’ to ‘can be’? If not	, why not?
	Company
	Support Y/N
	Comments

	Qualcomm
	Y
	

	Apple
	N
	We understand the intention, but srs-SwitchFromServCellIndex “must” be configured for SRS CS. We prefer to keep current text or to be more specific on which fields should/may be configured for which purpose. 

	MTK
	Y
	

	TMUS
	y
	

	ZTE
	Not essential
	Unless that we can clarify the corresponding UE behaviour for each function, only changing ‘is’ to ‘can be’ is not essential in our views. Either way, whether some parameters are optional is up to RRC configuration condition in 38.331.  

	Moderator
	
	@Apple: My understanding is that DCI 2_3 can be used without carrier switching, according to the following from 38.213 section 11.4:
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
So I think ‘can be’ is appropriate.
@ZTE: While the change seems small, the spec is very difficult to interpret, as can be seen by the discussion here.  The text is clearly incorrect as it is, and so this small change could be pretty helpful in my view.  Does that help explain?

	Samsung
	Y
	To support SRS carrier switching, ‘srs-SwitchFromServCellIndex’ should be configured. But that parameter is optional and if it is not provided, previous value is maintained (OPTIONAL, -- Need M). So, we think this modification seems fine.

	CATT
	Y
	

	Moderator2
	
	Given the comments above and offline discussion, there is widespread, but perhaps not unanimous, support.  It would be worth checking online if further discussion can make this change agreeable.

	Apple2
	
	(Moderator: merging in Apples’ comment from a colliding revision)
To Moderator: you are right, my point was “can be” is the minimum change to make clarification here. But agree that let’s not make more changes, given that we all know which fields may be used for which of 2_3 use-cases



2.4 SRS carrier switching closed loop power control behaviour
Although the use of power control is network implementation, this is not clear for the case of DCI format 1_1/1_2 with SRS carrier switching in the current version of 38.213.  The focus in the current specification is on where power control commands are available, and where they are not available is not explicitly addressed.  As discussed in more detail in [1], 38.213 section 7.3.1 states that when PUSCH is not configured on the BWP,  is jointly coded with other TPC commands in a format 2_3 DCI.  This should be read with the understanding that format 2_3 is optional when SRS carrier switching is used, i.e. as ‘ is jointly coded with other TPC commands in a format 2_3 DCI, if present’.  However, the ehaviour for other optional values is explicitly described for power control, e.g. for srs-PowerControlAdjustmentStates and tpc-Accumulation.  Since these are explicitly called out, to be consistent, the ehaviour for format 2_3 could be interpreted as that when PUSCH is not configured on the BWP, a UE should expect it may receive a format 2_3 DCI with a TPC command jointly coded with a .  
The specification of SRS carrier switching power control in 38.213 section 7.3.1 should be read as not requiring (the optional) DCI format 2_3, however this is inconsistent with the specification of other optional power control features for SRS carrier switching such as srs-PowerControlAdjustmentStates and tpc-Accumulation.
Power control for SRS carrier switching without DCI 2_3 is similar to PUSCH configured grant in that the UE can transmit based only on open loop power control if there is no DCI with a power control command sent to the UE.  This similarity might then be considered to see if it can clarify the ambiguity for DCI format 2_3 with carrier switching.
An excerpt describing PUSCH closed loop power control from section 7.1.1 of 38.213 is below.  It is consistent with SRS power control in that it is described with  always used to calculate the power control adjustment state.  Since configured grant operation does not require that DCI is transmitted for the PUSCH the UE may not actually receive a value with .  Reading it with the following text that  “ is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives” can imply that the DCI carrying TPC is not always present, and so there is no ambiguity in that sense.  However, even in Type 1 CG operation, a UE must be prepared to receive a DCI carrying TPC, since the UE must support retransmission (which is indicated via DCI).  This is different from SRS carrier switching, where the UE is not able to receive TPC commands for the SRS transmitted on a PUSCH-less cell.  Therefore, comparing CG PUSCH to SRS carrier switching does not clarify if the UE must be prepared to receive a TPC command in DCI 2_3 for SRS carrier switching.
	-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion  



[bookmark: _Toc142664560]Comparing power control text in section 7.1.1 of 38.213 used with Type 1 configured grant PUSCH to the 38.213 section 7.3.1 text on power control of SRS carrier switching does not clarify if the UE must be prepared to receive a TPC command in DCI 2_3 for SRS carrier switching.
Identifying that the UE only receives power control commands from DCI 2_3 and applies closed loop power control for SRS carrier switching when the UE is configured with the optional parameter tpc-SRS-RNTI can be done with the following change to 38.213 section 7.3.1:
Text Proposal 2.4.1:
	



-	For the SRS power control adjustment state for active UL BWP  of carrier  of serving cell  and SRS transmission occasion 


-	, where  is the current PUSCH power control adjustment state as described in Clause 7.1.1, if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions; or




-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and if tpc-Accumulation is not provided but tpc-SRS-RNTI is provided, where 

-	The  values are given in Table 7.1.1-1

-	 is jointly coded with other TPC commands in a PDCCH with DCI format 2_3, as described in Clause 11.4



Question 2.4.1: Given that ehaviour for srs-PowerControlAdjustmentStates and tpc-Accumulation are explicitly described for SRS power control in 38.213 section 7.3.1 at present, do you think it is consistent to not describe the behaviour for when tpc-SRS-RNTI is configured with SRS carrier switching? If so, please elaborate why.
	Company
	Support Y/N
	Comments

	Qualcomm
	
	The question is not clear. Either way, if DCI 2_3 is not configured, there is no close loop power, and either sub-bullet gives the same result that h(i) = 0.

	Apple
	
	Question is not clear

	MTK
	[N]
	We are a bit confused about adding tpc-SRS-RNTI as a condition for SRS TPC accumulation. Why we need to consider this RNTI for SRS TPC accumulation? And if tpc-SRS-RNTI and tpc-accumulation are not provided, how should we calculate the SRS TPC accumulation? 

	TMUS
	[n]
	Not sure I understand correctly, but I believe it is NOT consistent without the text proposal.

	ZTE
	
	In our views, it is clear in the current spec that TPC for a separate closed loop for SRS is only from DCI format 2_3.

	Moderator
	
	@Qualcomm: While it’s one logical assumption, where does the spec say that h(i)=0 for these cases? 



Again, my main concern is that inconsistency in the spec could lead one to believe incorrectly that DCI 2_3 based power control is required for SRS switching.  The spec says that “ is jointly coded with other TPC commands in a PDCCH with DCI format 2_3” .  It is not jointly coded if it is not configured, and  only carrries power control commands if tpc-SRS-RNTI is provided.  By the logic that  is used only when DCI 2_3 is configured, couldn’t we rely on the text in the opening sentence of 38.213 11.4, 
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
And not include the reference to PowerControlAdjustmentStates in the power control text in 38.213 7.3.1?




 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions,

@MTK: My understanding is that this is the case where DCI 2_3 is used, and in such case tpc-SRS-RNTI must be provided.  The quoted section of text does not define ehaviour when TPC-accumulation is provided; this is handled a bit later.  This later text should probably also be corrected:







-	 if the UE is not configured for PUSCH transmissions on active UL BWP  of carrier  of serving cell , or if srs-PowerControlAdjustmentStates indicates separate power control adjustment states between SRS transmissions and PUSCH transmissions, and tpc-Accumulation is provided but tpc-SRS-RNTI is provided, and the UE detects a DCI format 2_3  symbols before a first symbol of SRS transmission occasion , where absolute values of  are provided in Table 7.1.1-1
@Apple, TMUS, ZTE: Hope the explanations for QC and MTK help; please let me know if not.

	Samsung
	
	We think the modification is redundant. As below captured specification (38.212), we can understand DCI 2_3 is introduced for two main reasons (first reason is group TPC and the other is SRS carrier switching).  We can understand DCI 2_3 in section 7.3.1 of 213 is for TPC, not for SRS carrier switching.

7.3.1.3.4 Format 2_3 
DCI format 2_3 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.

	Qualcomm
	
	Regarding h(i)=0, indeed it was a mistake on our side, please ignore that comment (the part that is zero is the delta).

	
	
	



Question 2.4.2: Do you think that text proposal 2.4.1 above corrects the problem that it is not clear that closed loop power control is optional for SRS carrier switching?  If not, please provide alternative corrections or reasoning why such a change is not needed.
	Company
	Support Y/N
	Comments

	Qualcomm
	N
	See answer to 2.4.1

	Apple
	N
	Addition is not needed. For the case that power adjustment state of SRS is not tied with PUSCH, Delta can only be indicated by 2_3. If UE is not configured to monitor or does not detect 2_3, delta is simply 0. BTW, we don’t agree that h(i) shall be 0 in this case (spec is clear on initial state)

	MTK
	N
	See answer to 2.4.1

	TMUS
	y
	It seems to resolve the inconsistency pointed out, but MTK may have a valid point.

	ZTE
	N
	See answer to 2.4.1

	Moderator
	
	@Apple: while h(i)=0 is intuitive, it is not actually specified directly.  But more importantly in my view, the spec is inconsistent with respect to the optional parameters it lists, as I comment above to Qualcomm.  Does that help explain?

	Samsung
	N
	 

	Moderator2
	
	From questions 2.4.1 and 2.4.2, it seems that some companies question whether the spec is clear, while Samsung points out that 38.212 clarifies that DCI 2_3 has two different functions: for group TPC and for SRS carrier switching.  Therefore, there may be some confusion about the spec, but not consensus for a change.
For us, the fact that DCI 2_3 carries TPC optionally in 38.212 doesn’t solve the problem for when DCI 1_1 or 1_2 is configured.  The spec as written only talks about DCI 2_3 without indicating the optionality of DCI 2_3, and at the same time describes behavior for other optional parameters (e.g. srs-PowerControlAdjustmentStates and tpc-Accumulation).  So from my perspective, 38.212 does not really solve the problem.
However, if it is clarified elsewhere that DCI 1_1 and 1_2 are supported for SRS carrier switching, there is much less chance of confusion for power control in 38.213 section 7.3.1.  Therefore, if the revised proposal in section 2.2 is agreeable, there is not a strong need for the proposed change for power control.

	Apple2
	
	(Moderator: merging in Apples’ comment from a colliding revision)
To Moderator: spec is clear here, no change needed 
Initial state of h(i) is indeed specified in 38.213 7.3.1 (and it could come from PRACH transmit power). Delta is zero is it is not received.



3 Summary of discussion so far and way forward
Regarding the support in specification for DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching, given the responses, and some offline discussion, we think that one of the following is agreeable.
Proposal 1:
Decide among the following two alternatives:
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching.
· Alt 2: RAN1 agrees to define UE capability for DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.

Please provide your feedback in the table below.

	Company
	Support Y/N
	Comments

	
	
	



Regarding the parameters needed by UEs configured with SRS carrier switching, there was widespread, but perhaps not unanimous, support for the following change.  We would like to see if it can be agreeable.  

Proposal 2:
Discuss the following change to 38.213 section 11.4 below to see if it can be agreeable: 
	11.4	SRS switching
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
A UE configured by higher layers with parameter carrierSwitching is can be provided 
-	a TPC-SRS-RNTI for a DCI format 2_3 by tpc-SRS-RNTI 
-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromServCellIndex
-	an indication of an uplink carrier where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromCarrier
-	a DCI format 2_3 field configuration type by typeA or typeB
-	for typeA, an index for a set of serving cells is provided by cc-SetIndex, indexes of serving cells in the set of serving cells are provided by cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field for a non-supplementary uplink carrier of the serving cell by startingBitOfFormat2-3
-	an index for a location in DCI format 2_3 of a first bit for a field for a supplementary uplink carrier of the serving cell by startingBitOfFormat2-3SUL-v1530



Please provide your feedback in the table below.

	Company
	Support Y/N
	Comments

	
	
	



Regarding the switching configurations supported by DCI 1_1 and 1_2, the initial proposal for a change to 38.214 was not acceptable.  From offline discussion, a revised proposal to 38.214 section 6.2.1.3 below seems of interest to at least a few companies, and we would like to see if it or something similar can be agreeable after further discussion:
Proposal 3:
Change 38.214 section 6.2.1.3 as follows:
	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2.



Please provide your feedback in the table below.

	Company
	Support Y/N
	Comments

	
	
	




5 Conclusion
From the discussion above, we recommend the following.
Regarding the support in specification for DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching, given the responses, and some offline discussion, we think that one of the following is agreeable.
Proposal 1:
Decide among the following two alternatives:
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching.
· Alt 2: RAN1 agrees to define UE capability for DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.

Regarding the parameters needed by UEs configured with SRS carrier switching, there was widespread, but perhaps not unanimous, support for the following change.  We would like to see if it can be agreeable.  

Proposal 2:
Discuss the following change to 38.213 section 11.4 below to see if it can be agreeable: 
	11.4	SRS switching
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStates indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
A UE configured by higher layers with parameter carrierSwitching is can be provided 
-	a TPC-SRS-RNTI for a DCI format 2_3 by tpc-SRS-RNTI 
-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromServCellIndex
-	an indication of an uplink carrier where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromCarrier
-	a DCI format 2_3 field configuration type by typeA or typeB
-	for typeA, an index for a set of serving cells is provided by cc-SetIndex, indexes of serving cells in the set of serving cells are provided by cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field for a non-supplementary uplink carrier of the serving cell by startingBitOfFormat2-3
-	an index for a location in DCI format 2_3 of a first bit for a field for a supplementary uplink carrier of the serving cell by startingBitOfFormat2-3SUL-v1530



Regarding the switching configurations supported by DCI 1_1 and 1_2, the initial proposal for a change to 38.214 was not acceptable.  From offline discussion, a revised proposal to 38.214 section 6.2.1.3 below seems of interest to at least a few companies, and we would like to see if it or something similar can be agreeable after further discussion:
Proposal 3:
Change 38.214 section 6.2.1.3 as follows:
	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2.
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