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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN #89 e-meeting, a new Rel-17 WID of “RF requirements enhancement for NR frequency range 1 (FR1)” [1] was approved and was revised in RAN #91 e-meeting [2], including following objectives.
· Specify UE requirements to enable Tx switching between different cases across carriers based on SUL and NR inter-band uplink CA for UE supporting maximum two concurrent transmissions
· Specify UE requirements to enable Tx switching between cases
· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios
· Length of switching period
· Time mask RF requirements
· Uplink interruption and downlink interruption (RRM) requirements, if needed
· Minimize the impacts on RAN1
· Update RAN1 uplink switching for carrier aggregation and supplementary uplink 
· Minimize the impacts on RAN2
· Update the RRC signaling to indicate the switching period location and length
· Update the UE capabilities
· Specify UE requirements to enable Tx switching between cases, where 1 carrier on band A and 2 contiguous aggregated carriers on band B, and band A is for SUL or non-SUL and band B is a non-SUL band
· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T


and
	 
	Number of Tx chains in WID (band A + band B)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios
· Length of switching period
· Time mask RF requirements
· Uplink interruption and downlink interruption (RRM) requirements, if needed
· Minimize the impacts on RAN1
· Update RAN1 uplink switching for carrier aggregation and supplementary uplink
· Minimize the impacts on RAN2
· Update the RRC signaling to indicate the switching period location and length
· Update the UE capabilities
Note 1:  Only addressing the case of co-located and synchronized network deployment for the two UL carriers.
Note 2:  Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA.
Note 3:  The UE is configured with two different uplink carrier frequencies.
An LS was sent by RAN4 [3]. This contribution is a summary of the following email discussion:
[105-e-NR-R17-TxSwitching-01] Email discussion on RAN1 Aspects for RF requirements for NR frequency range 1 (FR1) – Jianchi (China Telecom)
· 1st check point: 5/21
· 2nd check point: 5/25
· Final check: 5/27
Email discussion (1st round)
2Tx-2Tx switching between two uplink carriers
The switching mechanism for 2Tx-2Tx switching between two uplink carriers was discussed for SUL, UL CA option 1 and option 2 in RAN1 #104b-e. 
For SUL, it seems companies have common understanding that the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 can be reused. 
Proposal: 
· For a UE configured with higher layer parameter supplementaryUplink and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 is reused.

Companies are encouraged to provide views on the above proposal.
	Company
	Views

	CATT
	We are fine with FL proposal.

	Qualcomm
	We are fine with FL proposal.

	vivo
	We are fine with FL proposal.

	OPPO
	Support

	ZTE
	We would suggest to combine the first three proposals together just as what we discussed in last meeting for the following reasons.
1. The table for SUL and CA Option1 is the same.
2. Regarding the note “Note: No spec change to power configuration and power control” in the third proposal, although we think the note is not needed, if any company insists on discussing this note, it should be discussed whether this note is applicable to both SUL and CA Option1/Option2 together instead of just CA Option2 alone.

	Huawei, HiSilicon
	Support.
We don’t see any necessity to combine different proposals as suggested by ZTE. The proposal directly addresses spec changes and whether the current spec text can be reused. Since SUL and UL CA have different sectors of spec texts, there is no need to combine any proposals.

	CMCC
	Support the proposal and prefer Huawei’s comments because the behaviour of SUL and CA are already specified separately in R16.



For UL CA option 1, it is understood that some cases on top of the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 are necessary to be added. Following proposal was proposed. 
Proposal: 
· For a UE configured with UL CA Option 1 and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 is reused with the following add-on.
· When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the two carriers.

R1-2104245 provided TP for UL CA option 1.
	6.1.6.2	Uplink switching for carrier aggregation
<Unchanged parts are omitted – 38.214>
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>



R1-2104318 provided TP for UL CA option 1.
	6.1.6.2	Uplink switching for carrier aggregation
<Unchanged parts are omitted – 38.214>
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' or configured with [RRC_R17_CA Option1_2carrier], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with [RRC_R17_CA Option1_2carrier] or [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>



Companies are encouraged to provide views on the above proposal and two TPs.
	Company
	Views

	CATT
	We are fine with FL proposal and TP provided in R1-2104245 is a little bit preferred.

	Qualcomm 
	We are fine with FL proposal. TP of R1-2104318 is slightly preferred as option 2 also requires 2P+0P <-> 0P+2P. 

	vivo
	We are fine with FL proposal. TP of R1-2104245 is preferred. 

	OPPO
	Support the proposal. The second TP (R1-2104318) is preferred since CA Option 1 and Option 2 will need the same text.

	ZTE
	We would be ok if we can combine the first three proposals together with the corresponding TPs. 
Regarding the two TPs, they are almost the same except that TP in R1-2104245 assumes that RAN2 will reuse the old RRC parameter to differentiate CA Option1 and CA Option2 while our TP (R1-2104318) put the RRC parameter in brackets for now so that we can update it in case RAN2 defined different RRC parameters. Thus, we support our TP (R1-2104318).

	Huawei, Hisilicon
	We are fine with FL proposal. TP of R1-2104245 is preferred because the TP from R1-2104318 introduces additional RRC configuration which is associated with the same text as that without such new RRC configuration.
@OPPO, Qualcomm, the TP from R1-2104245 also serves both UL CA Option 1 and Option 2 by removing the sentence “For the UE configured with uplinkTxSwitchingOption set to 'switchedUL',” However, it is not fully clear now how the switching triggering works for UL CA Option 2 yet, as discussed in the other FL proposal, so only Option 1 is addressed here. When it is clear enough, we can simply remove the sentence above to support UL CA Option 2, but it is only a discussion point how to capture UL CA Option 2 and not the focus here now.




For UL CA option 2, in RAN1 #104b-e the main controversial point was whether the note “No spec change to power configuration and power control” should kept or removed. Companies are encouraged to check whether we can achieve any consensus on one of the following alternatives about the note. If no consensus can be reached on any of the alternatives, FL would request GTW session to handle this issue.
Proposal:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between two uplink carriers is configured: 
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.
· If the current state of Tx chains is 0Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 1.
· If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.
· For other cases, the state of Tx chains of last UL transmission is assumed.
· Alt 1: Note: No spec change to power configuration and power control.
· Alt 2: Note: No spec change to power configuration and power control in RAN1.
· Alt 3: Note: No spec change to power configuration and power control.

Companies are encouraged to provide views on the above alternatives.
	Company
	Views

	CATT
	We are fine with FL proposal with Alt.2 for note of power configuration and power control. 

	Qualcomm
	We prefer FL’s Alt 3 as we fail to see why there should be an objection to the agreement without the note, and why only CA option 2 needs to make this clarification. 

	OPPO
	The proposal seems only cover the following cases 2,3,5, but not cover the cases 1 and 4, which are supported in rel-16
	No
	Preceding uplink transmission
	Next uplink transmission
	

	1
	1-port on Carrier 1 and 
UE is under the operation state in which 2-port transmission can be supported on Carrier 1
	1-port on Carrier 2
	Supported by Rel-16 mechanism

	2
	1-port on Carrier 1
	2-port on Carrier 2
	Supported by Rel-16 mechanism

	3
	2-port on Carrier 1
	1-port on Carrier 2
	Supported by Rel-16 mechanism

	4
	1-port Carrier 1 and 
UE is under the operation state in which 2-port transmission cannot be supported on Carrier 1
	2-port on Carrier 1
	Supported by Rel-16 mechanism

	5
	2-port on Carrier 1
	2-port on Carrier 2
	Not covered in Rel-16





	ZTE
	As discussed extensively in last meeting, we are not sure why the note is needed at all. The motivation of this note is not clear to us.
@OPPO, it seems your case1 is covered by the following “If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.”. Your case4 is covered by the following “If the current state of Tx chains is 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.”.

	Huawei, HiSilicon
	Support the proposal with note Alt 1. Alt 3 is not acceptable because the note was agreed in Rel-16 and no company explains why the existing mechanism of power control for Rel-16 UL Tx switching cannot be reused here.
RAN1 spec impact should be minimized as WID requests. We don’t feel that more spec impact for power control is justified for UL-CA Option 2.



R1-2104318 provided TP for UL CA option 2.
	6.1.6.2	Uplink switching for carrier aggregation
<Unchanged parts are omitted – 38.214>
-	For the UE configured with [RRC_R17_CA Option1_2carrier] or [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 1-port on one uplink carrier and if the preceding uplink transmission was a 1-port or 2-port transmission on another uplink carrier and the UE is under the operation state in which 2-port transmission can be supported on the another uplink carrier, then the UE switches to the operation state in which 2-port transmission can be supported on the uplink carrier and the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same or another uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in either carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>



Companies are encouraged to provide views on the above TP.
	Company
	Views

	CATT
	We can firstly discuss about the applicable case of the switching period for UL CA option 2. After we have consensus on it, we can discuss about detail TP again.

	Qualcomm
	We agree with the main body of FL’s last proposal. We agree with the principle of the above text proposal.
Although in our view the last two paragraphs could be merged and simplified by replacing them with:  

	
	“	For the UE configured with [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier when the UE is under the operation state in which 2-port transmission cannot be supported on that carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.”
In any case, the following editorial change is suggested:
“… state in which 2-port transmission can be supported on the another uplink carrier

	OPPO
	Please see my comment for the previous proposal

	ZTE
	The TP can be agreed in principle and considered as the starting point. We are also open to Qualcomm’s suggestion.

	Huawei, HiSilicon
	Similar view as CATT, with too many open issues listed below by FL, it is premature to discuss a TP for UL-CA Option 2 now.



The state of Tx chains after Tx switching may not be unique in some cases. For instance, if the current state of Tx chains is 0T+2T and the next UL transmission is 1-port transmission on carrier 1, since 1P+0P can be mapped to either 1T+1T or 2T+0T, then what’s the state of Tx chains after Tx switching? Another example, if the current state of Tx chains is 2T+0T and the next UL transmission is 1-port transmission on carrier 2, since 0P+1P can be mapped to either 1T+1T or 0T+2T, then what’s the state of Tx chains after Tx switching? 
In RAN1 #104b-e, three alternatives were discussed. R1-2104245 proposed another alternative.
· Alt 1: The state of Tx chains after Tx switching is predefined in the specifications.
· Alt 2: The state of Tx chains after Tx switching is indicated by Network.
· Alt 3: The state of Tx chains after Tx switching is determined by UE.
· Alt 4: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed.
· FFS: which uplink carrier is the most important one, e.g. the one carrier with uplinkTxSwitchingPeriodLocation configured as false.

Companies are encouraged to provide views on the above alternatives.
	Company
	Views

	CATT
	We are fine with Alt.1.

	Qualcomm
	In R16, we define the state switching in the specification without explicit switching signalling. The RAN1 consensus is to implicitly inform UE to switch the UL Tx state by network scheduling and configuration.  
Before we make the selection of above alternatives, we make some initial analysis for the above 3 alternatives.
· Alternative 1 doesn’t require additional explicit signaling which is with same principle of Rel-16. One possible implementation is to define a prioritized case or carrier when ambiguous scheduling happens. For example, we can always prioritize Case 1 which allows balanced transmission from both carriers. If the UE is at case 3 and scheduled for 0P+1P at the next slot, UE would switch to Case 1 when it’s prioritized in the specification. However, it would lose some flexibility as the prioritized Case is hard coded in the specification.
· Alternative 2 needs a new signaling to indicate which is the target case when ambiguity occurs. This would be the clearest way to tell the UE the switching target case. 
· Alternative 3 leaves the decision to the scheduled UE. Frankly, we don’t understand how it works. For example, if UE is at case 3 and scheduled for 0P+1P at the next slot, what’s the switching target case? If UE selects one of Case 1 or Case 2, how the gNB know about this? If gNB doesn’t know the Tx chain status (Case number), how should the gNB know whether UE needs the switching gap or not for the next scheduling?
· Alternative 4 is a special example of Alternative 1 which is deprioritize the carrier with UplinkTxSwitchingPeriodLocation. 

Both Alternative 1 and 2 should be workable to solve this ambiguous switching. We don’t have strong preference between them. For Alternative 3, we don’t know how it works but open to discuss if it’s workable. 

	vivo
	We are fine with Alt1 or Alt 3. To respond to QC about Alt 3, yes it leaves uncertainty at the gNB side, which means gNB has to schedule conservatively by assuming the worst case, i.e. a switching gap is required if there is such ambiguity. 

	ZTE
	Alt.1 is sufficient. Alt.2 is more flexible, but a new RRC parameter is needed and not sure why this kind of flexibility can provide much gain. Alt.3 may lead to different understandings between UE and network.
Based on our understanding, it seems that most companies prefer the following switching. Maybe we can directly agree the following.
For Rel-17 2Tx-2Tx switching between two uplink carriers for UL CA Option 2, if the UE is under case2 and it is to transmit a 1-port transmission on carrier1, the UE switches to case3; if the UE is under case3 and it is to transmit a 1-port transmission on carrier2, the UE switches to case2.

	Huawei, HiSilicon
	Alt. 4. We agree with Qualcomm that Alt. 4 overlaps with Alt. 1 and can have more flexibility than Alt. 1 if the most important UL carrier is determined via RRC UplinkTxSwitchingPeriodLocation. Additionally, the Alt.4 have the flexibility as Alt. 2 but without introduction of any new RRC parameter as some company concerned.
In short, Alt.4 has both the advantages of Alt.1 and Alt. 2, but without requiring a new RRC parameter.
Regarding ZTE’s latest proposal, it seems basically an Alt. 1 with specific predefined state of Tx chain, but with less flexibility than Alt. 4.
Based on the discussion above, to address the concern about new RRC parameter, we propose the revised Alt. 4,
Proposal:
· Alt 4-rev: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed.
· FFS: which uplink carrier is the most important one, e.g. is the one carrier with uplinkTxSwitchingPeriodLocation configured as false.

Besides, Alt 3 can work in the way as vivo described.

	CMCC
	Fine with alt 1 or 2, with the assumption that either way does not bring significant amount of work. 
A clarification: is there any actual use case for UE to prefer 1T+1T (when asked to give 1P+0P transmission) over 2T+0T? Why UE wants to stay in 1T+1T if the major motivation of this feature is to maximize the throughput.



Uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B
In RAN1 #104b-e, the following conclusion was reached. 
Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B,
· If the state of Tx chains is 1Tx on Band A and 1Tx on Band B, 1Tx is available simultaneously on both uplink carriers on band B for a UE.
· If the state of Tx chains is 0Tx on Band A and 2Tx on Band B, 2Tx are available simultaneously on both uplink carriers on band B for a UE.

Based on the conclusion, R1-2104245 and R1-2104652 proposed the basic principle of the switching mechanism for uplink Tx switching between two bands.
Proposal: (R1-2104245)
· For inter-band UL-CA and SUL, if a UE is configured with UL Tx switching and additionally intra-band CA on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.
· no uplink switching is triggered if the uplink where a transmission occasion is to be transmitted is different from the uplink of the preceding uplink transmission occasion but both uplinks belongs to the contiguous uplinks on band B.
Proposal: (R1-2104652)
· In evaluating the antenna ports for determination of UL Tx switching, the configuration of CC2 and CC3 are jointly considered and the maximum ports number among the scheduling for CC2 and CC3 on band B is used.

R1-2104468, R1-2104737, R1-2104845, R1-2105452 proposed the detailed switching mechanism for SUL, UL CA option 1 and option 2. R1-2104245 provided TPs for SUL and UL CA option 1. R1-2104318 proposed the switching mechanism for UL CA and provided TPs for UL CA for 1Tx-2Tx and 2Tx-2Tx respectively.
Based on companies’ views, there can be following options for the discussion.
· Option 1: Discuss the switching mechanism for uplink Tx switching between two bands first and discuss corresponding TPs later.
· Option 1-1: Discuss the the basic principle of the switching mechanism for uplink Tx switching between two bands proposed by R1-2104245 and R1-2104652. 
· Option 1-2: Discuss the detailed switching mechanism for SUL, UL CA option 1 and option 2 proposed by R1-2104468, R1-2104737, R1-2104845, R1-2105452
· Option 2: Discuss TPs provided by R1-2104245 and R1-2104318 directly.
From FL understanding, we may discuss TPs directly, but the TPs provided by R1-2104245 and R1-2104318 are quite divergent. In addition, TPs for uplink Tx switching between two bands may depend on TPs for uplink Tx switching between two carriers. 
Companies are encouraged to provide views on the above options.
	Company
	Views

	CATT
	We are fine Option 1-2. Firstly of all, we have consensus on the switching mechanism for uplink Tx switching between two bands first and it is better to discuss about the detailed switching mechanism.

	Qualcomm
	We prefer option 1, which suggests getting consensus first before discussing the text proposal. Between Option 1-1 and Option 1-2, we slightly prefer option 1-1 as we need to decide how to evaluate the antenna port number for band B. This is the fundamental issue we need to solve first. Our understanding is the configuration of CC2 and CC3 are jointly considered and the maximum ports number among the scheduling for CC2 and CC3 on band B is used. If companies can get this consensus, we are also ok to discuss the detailed switching mechanism.

	vivo
	It seems Option 1-1 is better, we can discuss the problem step-by-step. 

	OPPO
	Open to either option. From my understanding, Proposal (R1-2104245) and Proposal (R1-2104652) are equivalent from the perspective of functionality, although they may lead to different spec wording. 

	ZTE
	We are ok with either Option 1-2 or Option2.
From our perspective, the basic principle suggested by companies can be reflected in the detailed switching mechanism discussion or TP discussion. Even if we spend time defining some basic principles here, we still need to discuss the detailed mechanism or TP in the end. To save time, we suggest to directly discuss the detailed switching mechanism or TP.
Regarding the TP provided by companies, although it looks quiet divergent, the essence of them are similar. We can also go with Option2 directly to save time.

	Huawei, HiSilicon
	Our TP (R1-2104245) provides a full picture of how much spec impacts are needed to capture our proposal in R1-2104245, it has very small spec impact if our proposal is agreed.
We prefer Option 2 but are also OK with Option 1-2 if our TP is added to Option 1-2 as it has provided detailed switching mechanism.

	CMCC
	Prefer option 1-1 then 1-2. 
For option1-1, it seems that the outstanding issue is about the port number on Band B? It is good to have a quick alignment and then move to 1-2.



Operation with downgraded MIMO setting and/or CA setting
R1-2104245 proposed that if UE support 2Tx-2Tx UL Tx switching, the UE can be configured and operated with downgraded MIMO setting of 1Tx-2Tx for UL Tx switching, and if UE support UL Tx switching with two contiguous carriers on Band B, the UE can be configured and operated with only one carrier on Band B as a downgraded UL Tx switching.
Proposal: Confirm the following,
· As usual, if UE support 2Tx-2Tx UL Tx switching, the UE can be configured and operated with downgraded MIMO setting of 1Tx-2Tx for UL Tx switching.
· As usual, if UE support UL Tx switching with two contiguous carriers on Band B, the UE can be configured and operated with only one carrier on Band B as a downgraded UL Tx switching.
Companies are encouraged to provide views on the above proposal.
	Company
	Views

	CATT
	We are fine with FL proposal.

	Qualcomm
	We are unsure if anything needs to be discussed or agreed. The “downgraded” setting is simply the Rel-16 operation. The UE indicates whether it supports Rel-16 UL Tx switching. If it does so, it can be configured with Rel-16 operation. Doesn’t seem any agreement is needed for this. 
Perhaps the intent is to discuss a capability pre-requisite relationship, i.e. whether Rel-16 UL Tx switching should be pre-requisite for Rel-17 UL Tx switching. We do not think there needs to be any pre-requisite but in any case, this should be discussed together with UE features at the end of the release.

	OPPO
	Support in principle. But we need to double check whether there is any inconsistency between R16 and R17 design. Thus, we can postpone this proposal until the R17 design details are clear. 

	ZTE
	From our perspective, this proposal is more like a UE feature discussion, which can be discussed at a later stage of Rel-17.

	Huawei, HiSilicon
	Support.
Companies’ concerns seems to worry about the feasibility of operating a Rel-17 UE capable of Rel-17 UL Tx switching by a Rel-16 gNB capable of Rel-16 UL Tx switching. In our view, it should be feasible and should be a guideline for RAN1 design rather than leaving it to the late discussion phase of UE feature, otherwise an operator must upgrade all gNBs in order to accommodate Rel-17 UEs reporting only Rel-17 2Tx-2Tx UL Tx switching or Rel-17 Band-B UL Tx switching.
More importantly, we don’t see any technical reason in the discussions not to confirm such feasibility nor any UE implementation obstacles. Especially, there is obviously no reason not to confirm the second bullet “As usual, if UE support UL Tx switching with two contiguous carriers on Band B, the UE can be configured and operated with only one carrier on Band B as a downgraded UL Tx switching.”, without which the new Rel-17 UE will be dropped when it roams to an area where an operator does not deploy intra-band UL CA.
In our understanding, there is no UE feature so far that precludes a gNB from configuring less carriers or lower dimension of UL MIMO for a UE, including the UE feature of Rel-16 UL Tx switching. It is appreciated that if opposing companies could elaborate the reason why Rel-17 UL Tx switching is an exception.
In shorts, it is more than a discussion of UE feature, but also an important guideline for RAN1 design and should have been addressed as earlier as possible if any divergence. At least the second bullet should be confirmed.
Regarding the first bullet, to address OPPO and Qualcomm’s concern, “for SUL and UL-CA Option1” can be added because the consistence seems achieved based on the discussions for them so far.



1-port transmission via DCI format 0_1 for UL CA option 2
This issue was intensively discussed in Rel-16. Many compromised proposals were discussed but unfortunately no consensus was reached. In RAN1 #104b-e and RAN1 #105-e, some companies raised this issue in Rel-17 again. From FL perspective, it’s really difficult to continue the discussion. FL would like to give companies one more chance to check the following alternatives. If no consensus can be reached on any of the alternatives, FL suggest not to discuss it any further by email, and would request GTW session to handle this issue if possible. 

Alt 1: supported by ZTE, Qualcomm
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· It’s up to implementation how DCI format 0_1 to be used.
Alt 2: supported by Huawei, HiSilicon
·  For UL CA option 2
· Rel-16 uplink full power transmission can be used for codebook based transmission with 2 SRS resources (with one 1-port SRS resource and one 2-port SRS resource) on carrier 2
· Note: No new uplink full power modes for UL CA Option2
· Note: If Rel-16 uplink full power mode is not supported by the UE capable of UL CA option 2and configured with one 2-port SRS resource for codebook based operation, 1-port PUSCH is scheduled only by DCI 0_0
· Note: Rel-16 uplink full power mode is not required as a prerequisite feature for a UE capable of UL-CA Option2.
Alt 3: supported by Qualcomm
· Use the following rule to decide the Tx number(s) on a certain carrier, 
· 2 Tx is used for these UL transmissions: PUSCH with TPMI=[ , ], 2-port SRS, 2-port configured grant PUSCH, SRS carrier switching on the paired carrier

· 1 Tx is used for these UL transmissions: PUCCH, SR, PRACH, PUSCH scheduled by DCI 0_0, single port configured grant PUSCH, PUSCH with TPMI=
Alt 4: supported by Huawei, HiSilicon, CATT, OPPO
· 1-port transmission via DCI format 0_1 for UL CA option 2 is not considered for Rel-17 Tx switching.
	Company
	Views

	CATT
	We prefer to Alt.4 because it is out of scope in R17 WID.

	Qualcomm
	We support Alt. 1. This is surely in the scope as this is one of the key issues needs to be solved.
In R16 UL Tx switching, we had some discussion, but no decision was made at that time due to diverged proposals. However, this is indeed an important issue to the product development and deployment. Clear definition of 1 or 2 ports would largely reduce the development and IoT test efforts between infrastructure vendors and chipset/UE vendors.

	OPPO
	We prefer Alt.4. We don’t need to do any over-optimization

	ZTE
	In Rel-16, only carrier2 can be used for 2-port transmission. However, in Rel-17, the issue becomes more serious because both carrier1 and carrier 2 can be used for 2-port transmission for both CA and SUL. 
If one carrier is configured as 2-port carrier, then DCI format 0_1/0_2 can only be used to schedule 2-port PUSCH and transmission and only fallback DCI can be used to schedule 1-port PUSCH. In other words, in Case1, only fallback DCI can be used. This is too restrictive for network flexibility.
We encourage companies to consider this issue and agree to address this issue in Rel-17. We support Alt.1, but we are also fine if companies prefer to discuss the detailed solutions later. 


	Huawei, HiSilicon
	Alt. 4. It is not new proposal and too much time has been wasted on the new MIMO scheme since Rel-16 discussions.



Back-to-back switching with SRS switching
R1-2104652 mentioned that in Rel-16 UL Tx switching, UE is restricted to support one switch per one slot. However, the switching location could be anywhere inside the slot. For example, if the switch is triggered by SRS transmission, the switching location could be in the middle or even later part of the slot. Therefore, if there is an expected switch on the SRS transmission carrier, there would be two switches in 14 consecutive symbols even these two switches still belong to two slots. Now, when we consider SRS carrier switching and if the UL Tx switching is triggered by SRS carrier switching which means there would be 4 switches (2 for SRS and 2 for UL Tx switch) in 14 consecutive symbols! From UE implementation perspective, we definitely want to avoid this case as too many symbols are costed as switch gap. 
UL
DL
DL
Tx Switch
CC1
UL
CC2
DL
DL
CC3
RF tuning
UL
4 switches within 14 consecutive symbols
SRS
RF tuning
SRS
Tx switch

Figure illustrative figure on 4 switches in 14 consecutive symbols

Proposal:
· When SRS carrier switching configures – max of 3 switches (2 for SRS and 1 for UL Tx switching) in 14 consecutive symbols. 

Companies are encouraged to provide views on the above proposal.
	Company
	Views

	CATT
	The motivation isn’t clear to us. Maybe the proponent can explain more.

	Qualcomm
	This feature is with the pre-assumption that SRS carrier switch would be supported together with UL Tx switch in Rel-17.
In Rel-16 UL Tx switching, UE is restricted to support one switch per slot. However, the switching location could be anywhere inside the slot. Therefore,, there would be two switch periods in 14 consecutive symbols even when the two switches belong to two slots. This has been illustrated in the figure. 
Furthermore, when we consider SRS carrier switching and if the switching is triggered by SRS carrier switching which means there would be 4 switches (2 for SRS and 2 for UL Tx switch) in 14 consecutive symbols! From UE implementation perspective, we definitely want to avoid this case. 
Our motivation is to avoid 4 switches in 14 consecutive symbols when UL Tx switch is tiggered by SRS carrier switch.

	ZTE
	Based on our understanding, the SRS transmission is usually in the last several symbols of one certain slot. It would be ok to restrict up to 3 switches in 14 consecutive symbols. However, we may need to clarify the SCS for these 14 consecutive symbols. From our perspective, the SCS is determined by the SRS.
When SRS carrier switching configures – max of 3 switches (2 for SRS and 1 for UL Tx switching) in 14 consecutive symbols corresponding to the SCS of SRS.

	Huawei, HiSilicon
	Thank Qualcomm for the proposal. A couple of clarifications are suggested.
Firstly, the issue associated with SRS carrier switching is not specific to Rel-17 UL Tx switching but also applicable to Rel-16, so we suggest the discussion to be handled in Rel-16 email thread, or make it clear that any outcome of the discussion here is applicable to Rel-16 UL Tx switching.
Secondly, please proponent clarify and confirm the proposal is only related to SRS carrier switching rather than to all general SRS transmissions. Because for general SRS transmission, a further restriction of 14 consecutive symbols was proposed by the same proponent in Rel-16 but not adopted by the group. We hope we are not repeating the discussion here unless anything new is found.
Thirdly, since the SRS transmission in the figure is not restricted to only the last 6 symbols of a slot, it is appreciated if the proponent could clarify whether the issue is only specific to a UE capable of SRS transmissions at any symbol of a slot but not relevant to SRS transmission restricted at only the last 6 symbols of a slot.
Fourthly, a case with small revision to the illustration figure seems not precluded by the proposal, could the proponent confirm the understanding? The case with small revision is that the UL transmission (blue) after SRS carrier switching is on CC2 (assuming UL slot here) rather than on CC1. In other words, if the gNB scheduling is restricted to schedule CC2 only in the succeeding symbols, the issue can be equivalently resolved? 
Fifthly, since it is motivated by “want to avoid this case as too many symbols are costed as switch gap”, please clarify whether the issue is only above overhead. Because the switching gap for SRS carrier switching can be as low as 30us, as the excerpt copied below, two gaps for SRS carrier switching plus two gaps of UL Tx switching can be only 30*2+35*2=130 us, whose overhead is much smaller than 140*2 us that is required by a UE capable of 140us gap for SRS carrier switching.
switchingTimeUL         ENUMERATED {n0us, n30us, n100us, n140us, n200us, n300us, n500us, n900us}  OPTIONAL

	CMCC
	Thank Qualcomm to bring this issue. A clarification regarding our spectrum:
CMCC deployed 2 continuous carriers on 2.6GHz band (CC2 & CC3) and 1 carrier on 4.9GHz (CC1). In our case, since CC2 and CC3 are in the same band, no switch is needed between CC2 and CC3, right? We want to make sure that we are not under the scenario described.



Tx switching between case 1 and case 3 for UL CA option 1 and SUL
R1-2104598 proposed to discuss and clarify whether the switching between case 1 and case 3 for SUL and UL CA Option 1 is valid, for both 3 carriers case and 2 carriers case. As we have achieved the following conclusion in RAN1 #104b-e, the proponents can propose this issue to RAN plenary or RAN4. Then no further discussion in RAN1 is needed at present.
Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, whether Tx switching between 2Tx on Band A and 1Tx on Band A+1Tx on Band B for UL CA option 1 and SUL is included in WID could be clarified by RAN plenary or RAN4.
Email discussion (2nd round)
2Tx-2Tx switching between two uplink carriers
FL comments: From FL understanding, it does not matter whether we discuss SUL, CA option 1 and option 2 together or separately. We should discuss and comment from technical point of view. Based on the 1st round of discussion, it seems companies are fine with the content of proposal 1. Please refrain from any further comments on proposal 1 unless you have strong concerns from technical point of view.
Proposal 1: 
· For a UE configured with higher layer parameter supplementaryUplink and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 is reused.
	Company
	Views

	CATT
	We are fine with FL proposal

	CMCC
	We are fine with FL proposal.

	ZTE
	We are fine with it only if the equivalent note on power configuration/control (if exists for proposal 4) is added to Proposal 1.  From technical point of view, there is no reason why SUL is treated differently in the power configuration/control aspects.    .

	Huawei, HiSilicon
	Support.
Not sure what ZTE meant. This proposal is about spec change to S6.1.6.3, and a note is not part of spec changes. The word “reuse” in the proposal means the same spec text as Rel-16. Adding a note to spec is not in line with “reuse”.

	OPPO
	Support



FL comments: Similar with proposal 1, we should discuss and comment from technical point of view. Based on the 1st round of discussion, it seems companies are fine with the content of proposal 2. Please refrain from any further comments on proposal 2 unless you have strong concerns from technical point of view. 
Proposal 2: 
· For a UE configured with UL CA Option 1 and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 is reused with the following add-on.
· When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the two carriers.
	Company
	Views

	CATT
	We are fine with FL proposal

	CMCC
	We are fine with FL proposal.

	ZTE
	We are fine with the FL proposal only if the equivalent note on power configuration/control (if exists for proposal 4) is added to Proposal 2.  From technical point of view, there is no reason why CA Option 1 is treated differently in power configuration/control aspects

	Huawei, HiSilicon
	Support.
Regarding the note proposed by ZTE, the same comment as before.

	OPPO
	Support



Regarding the TP for UL CA option 1, it seems TP from R1-2104245 and R1-2104318 have equal support among companies. Considering that the essence of the two TPs are the same, let’s take TP from R1-2104318 as a starting point for further discussion. Companies are encouraged to provide comments to refine the TP.
Proposal 3: Adopt the following TP to TS 38.214.
	6.1.6.2	Uplink switching for carrier aggregation
<Unchanged parts are omitted – 38.214>
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' or configured with [RRC_R17_CA Option1_2carrier], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with [RRC_R17_CA Option1_2carrier] or [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>



	Company
	Views

	CATT
	For the TP for UL CA option 1, we are fine with the modification as below
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' or configured with [RRC_R17_CA Option1_2carrier] [uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with[uplinkTxSwitchingOption-R17 set to 'switchedUL'] [RRC_R17_CA Option1_2carrier] or [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.

	ZTE
	We are fine with the FL proposal. CATT’s version is also fine. We can focus on CA Option1 here.

	Qualcomm
	@CATT. The modification removes CA option 2 two carrier case, which we think should exactly the same as CA option 1 here. 
To be honest, we think more wording refinement would be necessary as the section 6.1.6.2 starts with “For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation:”. This highlighted part is likely needs be updated as BandCombination-UplinkTxSwitch-R16 as UE would be required to report this is per band combination capability for Rel-16 (1Tx-2Tx) and Rel-17 (2Tx-2Tx). One possiblity for the above one would be 
“For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch-R16 or [BandCombination-UplinkTxSwitch-R17] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:”
----------------------------------unchanged part is ommited-----------------
- For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' or configured with [RRC_R17_CA Option1_2carrier] [uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
- For the UE configured with [BandCombination-UplinkTxSwitch-R17] uplinkTxSwitchingOption-R17 set to 'switchedUL'] [RRC_R17_CA Option1_2carrier] or [RRC_R17_CA Option2_2carrier], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.



	Huawei, HiSilicon
	As commented before, we don’t feel a new RRC parameter different from Rel-16 is justified and needed. As usual, if RAN2 would introduce a new RRC parameter, RAN1 could update RAN1 spec accordingly any time. However, the TP means that RAN1 has agreed a new RRC parameter but just don’t know its exact name. Therefore, we feel the other TP from R1-2104245 is better, suggest to discuss it without the worry about new RRC parameter nor UL CA Option 2.

	OPPO
	We are fine with CATT’s version



FL comments: Regarding the note for UL CA option 2, it would not be helpful to further discuss it via email. I would request GTW session to handle this issue. Please refrain from any further comments.
Proposal 4:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between two uplink carriers is configured: 
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.
· If the current state of Tx chains is 0Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 1.
· If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.
· For other cases, the state of Tx chains of last UL transmission is assumed.
· Alt 1: Note: No spec change to power configuration and power control.
· Alt 2: Note: No spec change to power configuration and power control in RAN1.
· Alt 3: Note: No spec change to power configuration and power control.

FL comments: For the case that the state of Tx chains after UL Tx switching is not unique, based on the 1st round of discussion, it seems the majority are fine with Alt 1. Whether Alt 4 is supported can be further studied.
Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, the state of Tx chains after Tx switching is predefined in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.
	Company
	Views

	CATT
	We are fine with FL proposal.

	CMCC
	We are fine with FL proposal.
A clarification: is there any actual use case for UE to prefer 1T+1T (when asked to give 1P+0P transmission) over 2T+0T? Why UE wants to stay in 1T+1T if the major motivation of this feature is to maximize the throughput. 

	ZTE
	We are fine with the FL proposal in principle. 

	Qualcomm
	We are fine with a solution not involving additional configuration. However, we don’t think it is not necessary that the ‘state’ will be defined by the specification but rather the rule to select the state should be defined by the specification. For example, the state can depend on the type of prior transmission. We can accept the proposal with the following change: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, the rule to select the state of Tx chains after Tx switching is predefined in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.


	Huawei, HiSilicon
	The word “predefined” in the main bullet precludes the example listed in the subbullet. We suggest
Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, the state of Tx chains after Tx switching is either predefined in the specifications or implicitly configured by existing Rel-16 RRC parameter.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.


	OPPO
	Support. We are also fine with QC’s modification



Uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B
FL comments: Based on 1st round of discussion, companies have different preferences on the options. As mentioned during 1st round of discussion, TPs for uplink Tx switching between two bands may depend on TPs for uplink Tx switching between two carriers. We can start the discussion from option 1-1 to align the understanding on the basic principle among companies first. Regarding the proposal from R1-2104245 and R1-2104652, from FL understanding, the proposal from R1-2104245 seems clearer, so it can be a starting point for discussion. Companies are encouraged to provide comments to refine the proposal.
Proposal 6: 
· For inter-band UL-CA and SUL, if a UE is configured with UL Tx switching and additionally intra-band CA on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.
· no uplink switching is triggered if the uplink where a transmission occasion is to be transmitted is different from the uplink of the preceding uplink transmission occasion but both uplinks belongs to the contiguous uplinks on band B.
	Company
	Views

	CATT 
	We are fine with the modification as below
· with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink carrier of the contiguous intra-band CA on Band B is equivalent to the presence of transmission occasion on any other uplink(s) carrier(s) on Band B.
· no uplink switching is triggered if the uplink where a transmission occasion is to be transmitted is different from the uplink of the preceding uplink transmission occasion but both uplinks belongs to the contiguous uplinks on band B.
· no uplink switching is triggered if the presence of transmission occasion is on one uplink carrier on Band B and the preceding uplink transmission occasion is on other uplink carrier(s) on Band B.

	CMCC
	Fine with FL proposal.

	ZTE
	In the first round of discussion, it seems most of companies are also fine with Option 1-2, i.e., discuss the detailed switching mechanism for SUL, UL CA option 1 and option 2 proposed by R1-2104468, R1-2104737, R1-2104845, R1-2105452. 
Only two companies submitted tdocs to discuss the basic principle and four companies submitted tdocs to discuss the detailed switching mechanism and most of the switching mechanisms provided by companies are almost the same. It seems more efficient to discuss the detailed mechanism directly from our perspective. 

If we really want to have some basic principle, we would propose the following.
Proposal 6 (for conclusion): 
· For inter-band UL-CA and SUL, for Rel-17 1Tx-2Tx/2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B if a UE is configured with UL Tx switching and additionally intra-band CA on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.
· no uplink switching is triggered if the uplink where a transmission occasion is to be transmitted is different from the uplink of the preceding uplink transmission occasion but both uplinks belongs to the contiguous uplinks on band B.
· Note: The basic principle above is used for future RAN1 discussion, which has no implication on how to compile RAN1 specifications.

We added the last note because the first bullet “equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA” is something like a virtual transmission, which is not appropriate to be specified in specifications. RAN1 can further discuss how to compile the specification.

	Qualcomm
	We are fine with the main body “For inter-band UL-CA and SUL, if a UE is configured with UL Tx switching and additionally intra-band CA on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. ”
For the two sub-bullets, we kindly ask proponents to clarify, what does “presence” mean? Our understanding both bullets are repeating of conclusion in RAN1-104be below.
“Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B,
· If the state of Tx chains is 1Tx on Band A and 1Tx on Band B, 1Tx is available simultaneously on both uplink carriers on band B for a UE.
· If the state of Tx chains is 0Tx on Band A and 2Tx on Band B, 2Tx are available simultaneously on both uplink carriers on band B for a UE.”

We support the above conclusion, but to move forward, our understanding the most critical issue is define how to evaluate the Tx port number on band B especially when both carriers on band B are scheduled but with different antenna ports. With this, we can move forward to fix other details – e.g. switching mechanism and text proposal.
Our proposal would be 
For inter-band UL-CA and SUL, if a UE is configured with UL Tx switching and additionally intra-band CA on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· In evaluating the antenna ports for determination of UL Tx switching, the larger ports number among the scheduling for CC2 and CC3 on band B is used.


	Huawei, HiSilicon
	OK with FL proposal and CATT’s revision.
Regarding ZTE’s revision, we guess that the concern is worrying about that the wording is directly reused as spec text. To address this concern, a note “The exact wording to capture above in spec may be different.” is sufficient. The proposal serves a principle for the potential spec change, so it is inappropriate to call it a conclusion which is not linked to any spec change. The note from ZTE “has no implication on how to compile RAN1 specification” seems too strong and not in line with the essence of “basic principle”.
Regarding Qualcomm’s revision, as commented before, the number of ports is not necessary here and especially, in the spec text for SUL, there is no number of ports. Therefore, the revision causes more confusion.

	OPPO
	Ok with CATT’s version.




Operation with downgraded MIMO setting and/or CA setting
FL comments: It seems further discussion is needed. We need to clarify whether it is a UE feature issue and whether at least the second bullet can be confirmed at present according to Huawei’s comments. Companies are encourage to provide further views.
Proposal 7: Confirm the following,
· As usual, if UE support 2Tx-2Tx UL Tx switching, the UE can be configured and operated with downgraded MIMO setting of 1Tx-2Tx for UL Tx switching.
· As usual, if UE support UL Tx switching with two contiguous carriers on Band B, the UE can be configured and operated with only one carrier on Band B as a downgraded UL Tx switching.
	Company
	Views

	CATT
	We are fine with FL proposal

	CMCC
	Fine with FL proposal.

	ZTE
	As we discussed in previous round, the above proposal is more like a UE feature discussion. Currently, all the switching mechanisms for 3-carrier case are not clear yet. It is too premature to discuss pre-requisite of UE features at this stage.

	Qualcomm
	We are unsure if anything needs to be discussed or agreed. The “downgraded” setting is simply the Rel-16 operation. The UE indicates whether it supports Rel-16 UL Tx switching. If it does so, it can be configured with Rel-16 operation. Doesn’t seem any agreement is needed for this. 
Perhaps the intent is to discuss a capability pre-requisite relationship, i.e. whether Rel-16 UL Tx switching should be pre-requisite for Rel-17 UL Tx switching. We do not think there needs to be any pre-requisite but in any case, this should be discussed together with UE features at the end of the release.
Based on Huawei’s clarification, our understanding is
· 3 CC UL Tx switch should be able to be downgraded to 2 CC switching. 
· Downgrade MIMO means 2Tx-2Tx should be able to be downgraded to 1Tx-2Tx case. 
For 3CC -> 2CC, our understanding is this is a purely UE per band combination capability issue as the WID list them in two separate part. Our understanding there at least would be two separate capability for a certain band combination for 2CC and 3CC separately. Whether to allow 3CC capable UE fallback to 2CC needs to be discussed together with other UE capabilities together after we have good shape of the whole package of UE capabilities.
For downgraded MIMO, we still don’t understand the motivation. Maybe proponent can explain what’s the issue beyond UE capabilities needs to be solved.


	Huawei, HiSilicon
	Could ZTE please elaborate your concern about the second bullet? A UE supporting 3 carriers surely supports 2-carrier operation in this case, because all the UE need to do is to turn off one carrier. We don’t understand how a 2-carrier operation relies on the detailed switching mechanism for 3-carrier.
In response to Qualcomm, it is about backward compatibility among different release for the same feature. We don’t see any specific issue to maintain it. Such backward compatibility is where RAN1 design starts with. Could Qualcomm elaborate a bit any concern to have backward compatibility?
Again, we are a bit surprise to different view on the confirmation, because the different view forces operators to upgrade all gNBs for Rel-17 UL Tx switching UEs.


	OPPO
	Slightly prefer to postpone this proposal until the R17 design details are clear since we need to double check whether there is any inconsistency between R16 and R17 design.



1-port transmission via DCI format 0_1 for UL CA option 2
FL comments: Regarding the note, it would not be helpful to further discuss via email. I would request GTW session to handle this issue. Please refrain from any further comments.

Back-to-back switching with SRS switching
FL comments: It seems further discussion is needed. The proponent is encouraged to address the concerns from other comments.
Proposal 8:
· When SRS carrier switching configures – max of 3 switches (2 for SRS and 1 for UL Tx switching) in 14 consecutive symbols corresponding to the SCS of SRS. 
	Company
	Views

	CATT
	In our understanding, R17 WID can’t specifically support SRS carrier switching feature in Rel-17 TX switching.
So it is better to clarify it in RAN plenary.

	CMCC
	Thank Qualcomm to bring this issue. A clarification regarding our spectrum:
CMCC deployed 2 continuous carriers on 2.6GHz band (CC2 & CC3) and 1 carrier on 4.9GHz (CC1). In our case, since CC2 and CC3 are in the same band, no switch is needed between CC2 and CC3, right? We want to make sure that we are not under the scenario described.

	Qualcomm
	@CATT this is the follow-up discussion based on the ongoing discussion in Rel-16 UL Tx switching, where the discussion seems suspended due to dependency of another ongoing discussion of SRS CR. Our understanding is RAN1 is seeking solutions for SRS carrier switching together UL Tx switching while the only uncertain part is when we can get the solution. The reason we propose this in Rel-17 is this is quite late for Rel-16 and at this point, any Rel-16 solution would be incomplete and incompatible with the Rel-17 solution. Rel-17 will give RAN1 more time to have extensive technical discussion.
We don’t understand why R17 WID can’t specifically support SRS carrier switching feature in Rel-17 TX switching. 
@CMCC This scenario is for 3DL and 2 UL CC while one of the CCs is only with SRS without PUSCH/PUCCH. Our understanding is 2CC of n41 and 1CC of n79 are configured with PUSCH/PUCCH, which doesn’t belong to this scenario. 

	Huawei, HiSilicon
	We asked for several clarifications but receive no response to any of them. Therefore, we are not OK with the proposal.

	OPPO
	In Rel-16, the maximum number of UL switching is defined within in a slot based on the SCS of the two UL carriers. If the SRS for carrier switching is larger than any of these two UL carriers, this proposal may allow more frequent UL tx switching compared to Rel-16. 



Email discussion (3rd round)
2Tx-2Tx switching between two uplink carriers
FL comments: The main content of proposal 1, 2 and 4 are stable. The only controversial point is the note. Considering the current situation, I would like to propose a compromised proposal with a note applies to SUL, UL CA option 1 and UL CA option 2. Hope companies can be flexible.
Proposal 1: 
· For a UE configured with higher layer parameter supplementaryUplink and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 is reused.
Proposal 2: 
· For a UE configured with UL CA Option 1 and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 is reused with the following add-on.
· When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the two carriers.
Revised Proposal 4:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between two uplink carriers is configured: 
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.
· If the current state of Tx chains is 0Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 1.
· If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.
· For other cases, the state of Tx chains of last UL transmission is assumed.
· Note: For SUL, UL CA option 1 and UL CA option 2, no spec change to power configuration and power control.
	Company
	Views

	ZTE
	Although we think it is not necessary to add the note related to power configuration/control, we can compromise to add the note if this note is only applicable to RAN1.  We cannot control any RAN4 spec change on power configuration/control.  So to make it clear, we should change it to

−       Note: For SUL, UL CA option 1 and UL CA option 2, no spec change to power configuration and power control from RAN1 perspective.
If any company disagrees with limiting this note to RAN1 only, please state a reason e.g. whether the intention is to apply this note also to other WG e.g. RAN4 spec.  If this is not the intention, what’s the problem of adding RAN1 to the note to make it clear?


	Qualcomm
	Thanks for the FL’s efforts. 
As we pointed in RAN1 #104be, RAN4 as the leading WG of this WI, might have some power related conclusion which RAN1 would have to respect and make corresponding update. As the compromise, we are ok with following note and the added wording is to avoid any unnecessary restriction to the leading WG.
· Note: For SUL, UL CA option 1 and UL CA option 2, no spec change to power configuration and power control from RAN1 perspective.


	CATT
	We are fine with FL proposal with ZTE’s modification as 
· Note: For SUL, UL CA option 1 and UL CA option 2, no spec change to power configuration and power control from RAN1 perspective.

	CMCC
	We are fine with FL proposal with or without the “power note”.

	FL
	After some offline discussion, the note is reformulated as follows. Hopefully this can be acceptable by everyone.
· Note: For SUL, UL CA option 1 and UL CA option 2, in RAN1 understanding, no spec change to power configuration and power control.

	ZTE
	Also Ok with the updated Note from FL with the understanding that, the note is added based on RAN1’s understanding.



FL comments: Based on the discussion, proposal 3 is revised as follows. Regarding the name of the RRC parameter, it seems not matter much.
Revised Proposal 3: Adopt the following TP to TS 38.214.
	6.1.6.2	Uplink switching for carrier aggregation
<Unchanged parts are omitted – 38.214>
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' or [uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with [BandCombination-UplinkTxSwitch-R17], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>



	Company
	Views

	ZTE
	We prefer the previous version of TP. But we can live with the moderator proposal above and agree that the RRC parameter doesn’t matter much and will finally be resolved by RAN2.
To resolve Qualcomm’s previous concern, another way is to say the TP is approved in principle. Then the issue regarding “BandCombination-UplinkTxSwitch-R17” can be discussed in next step.

	Qualcomm
	Thanks for the FL’s efforts.
We are fine with update but would prefer to make the additional corresponding change at the beginning of section 6.1.6.2 by quoting the new RRC element.
“For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch-R16 or [BandCombination-UplinkTxSwitch-R17] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:”
……


	Huawei, HiSilicon
	Not OK to introduce new RRC parameter without any justification. The new RRC parameter is useless without new UE behavior associated.
Similarly, we don’t feel RAN1 can introduce new UE capability IE on behalf of RAN2.

	ZTE
	We don’t think we need to debate whether a new RRC parameter is needed or not at this stage. Maybe the following can be the middle ground.

Revised Proposal 3: Adopt the following TP to TS 38.214.
· Further update the spec if new UE capability and RRC parameters are introduced.
	6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch [or BandCombination-UplinkTxSwitch-R17] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 1-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of   on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' [or configured with uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with [uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.






	CATT2
	We are fine with revised proposal with ZTE’s latest modification.

	Qualcomm
	In response with ZTE’s proposal. Based on the just approved switch triggering rule “If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.”, the last new paragraph should be also able to applicable to CA option 2. Our proposed revision on top of ZTE’s version is as follows.
 Revised Proposal 3: Adopt the following TP to TS 38.214.
· Further update the spec if new UE capability and RRC parameters are introduced.
	6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch [or BandCombination-UplinkTxSwitch-R17] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 1-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of   on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL' [or configured with uplinkTxSwitchingOption-R17 set to 'switchedUL'], when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	For the UE configured with [uplinkTxSwitchingOption-R17 set to 'switchedUL' BandCombination-UplinkTxSwitch-R17], when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.








FL comments: Based on the discussion, proposal 5 is revised as follows.
@CMCC, for UL CA option 2, the mapping between Tx chain and antenna ports is agreed as follows:
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P 

	Case 3
	2T+0T
	2P+0P, 1P+0P


In case UL transmission can be mapped to multiple states of Tx chain, the state of Tx chains of last UL transmission is the 1st choice, which can reduce the switching gap. For instance, if UE is scheduled 1P+1P transmission, the state of Tx chain is 1T+1T. If UE is scheduled 1P+0P in the subsequent transmission, UE will keep the state of Tx chain as 1T+1T.

Revised Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, the rule to select the state of Tx chains after Tx switching is predefined in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.

	Company
	Views

	ZTE
	We are ok with the above proposal.

	Qualcomm
	We are supportive.

	CMCC
	May we clarify, “the rule to select” means: the state of Tx chains of last UL transmission is the 1st choice, which can reduce the switching gap.

	Huawei, HiSilicon
	As commented before, the word “predefined” is not in line with the FFS bullet. We still suggest our revision provided in previous round.

Revised Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, a rule to determine the state of Tx chains after Tx switching is specified in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.


	CATT2
	We are fine with revised proposal with HW’s modification.

	Qualcomm
	We understand this proposal is to downselect among 3 alternatives and provide discussion direction for future meetings.
We made slight update based on Huawei’s version.

Revised Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, a rule to determine the state of Tx chains after Tx switching is to be specified in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.





Uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B
FL comments: It seems companies are fine with the main bullet. Can we agree the main bullet first and we can continue the discussion on the sub-bullets?
Proposal 6: 
· For inter-band UL-CA and SUL, for Rel-17 1Tx-2Tx/2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· FFS: with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink carrier on Band B is equivalent to the presence of transmission occasion on any other uplink carrier(s) on Band B.
· FFS: no uplink switching is triggered if the presence of transmission occasion is on one uplink carrier on Band B and the preceding uplink transmission occasion is on other uplink carrier(s) on Band B.
· FFS: In evaluating the antenna ports for determination of UL Tx switching, the larger ports number among the scheduling for CC2 and CC3 on band B is used.

	Company
	Views

	ZTE
	We are ok with the above proposal. 
In fact, if we agree the main bullet, we can start discussing the detailed switching mechanism already and don’t need to spend more time on the FFSs. This seems to be more efficient from our perspective as the switching mechanisms proposed by companies are mostly aligned.

	Qualcomm
	We are fine with the proposal as compromise with a slight update of the major bullet:
· For inter-band UL-CA and SUL, for Rel-17 1Tx-2Tx/2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the contiguous uplink carriers on a band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 


	CATT
	We are fine with FL proposal with QC’s modification.

	CMCC
	We are fine with FL proposal

	Huawei, HiSilicon
	It was commented by some companies that the main bullet is unclear so that the first subbullet is needed. However, now the first two subbullets are removed.
The first two subbullets are the essence of the main bullet and reflect how the current triggering mechanism is impacted. We suggest to put them back. 
In response to QC’s previous comment, the word “presence” has been used a lot in the Rel-16 agreement to frame the triggering of UL switching, here it is just reused because the triggering in current spec replies on the presence of the preceding transmission. 
 

	
	



Operation with downgraded MIMO setting and/or CA setting
FL comments: Based on the comments, suggest to focus the discussion on the following.
Revised Proposal 7: Confirm the following,
· As usual, if UE support UL Tx switching with two contiguous carriers on Band B, the UE can be configured and operated with only one carrier on Band B as a downgraded UL Tx switching.
	Company
	Views

	ZTE
	As we commented previously, it seems too premature to discuss this kind of issue. Currently, the detailed switching mechanisms for 3-carrier UL Tx switching has not been finalized, RAN1 even doesn’t have a big and clear picture on the 3-carrier UL Tx switching yet.
This issue can be discussed at a later stage at least when the switching mechanisms of 3-carrier UL Tx switching has been specified. Alternative, this can also be discussed in the UE feature discussion.

	Qualcomm
	We don’t understand why we need to discuss this even though we are in the early discussion of R17 UL Tx switching. We don’t even have the agreement on some basic behavior for the 3CC case - e.g. the triggering mechanism, how to evaluate the Tx ports for UL CA, etc.
Before we can clearly understand the Rel-17 UL Tx switching specification structure, we can’t agree or disagree this proposal.
We propose to postpone this discussion until we have clear understanding on how Rel-17 UL Tx switching is structured.
We think that the fallback cases can be covered with explicit UE capability report. But anyway, this becomes clearer once the Rel-16 vs Rel-17 capability reporting is agreed at the end of the release. 

	CATT
	We are fine with FL proposal.

	CMCC
	We are fine with FL proposal and also fine with postponing it.

	Huawei, HiSilicon
	Support.



Back-to-back switching with SRS switching
FL comments: It seems further discussion is needed. Please continue the discussion.
Proposal 8:
· When SRS carrier switching configures – max of 3 switches (2 for SRS and 1 for UL Tx switching) in 14 consecutive symbols corresponding to the SCS of SRS. 
	Company
	Views

	ZTE
	OK

	Qualcomm
	We are supportive.
Seems we missed some of Huawei’s questions at last time of first round and just answered the overlapped questions with other companies. Sorry for that and below are more responses.
Q1 answer: we think we already answered this in second round of this email thread. In short, this is further follow-up discussion on SRS carrier switching together with UL Tx switching. We are pessimistic on solving it in Rel-16 as current proposal in thread [105-e-NR-R16-TxSwitching-01] would lead to a broken solution and prerequisite SRS CR discussion is ongoing. We propose this in Rel-17 as this is quite late for Rel-16 and at this point, any Rel-16 solution would be incomplete and incompatible with the Rel-17 solution. Rel-17 will give RAN1 more time to have extensive technical discussion.
Q2 answer: no, this is not the same proposal. The former proposal was about precluding two back-to-back switches within 14 consecutive symbols. The current proposal is about precluding four back-to-back switches within 14 consecutive symbols when SRS carrier switching together with UL Tx switching.
Q3 answer: this is illustrative figure for SRS switching together with UL Tx switching, while SRS can be in last 6 symbols or other symbols. But the proposal applies equally whether either or both SRS are restricted to the last 6 symbols or not. 
Q4 answer:  the modification mentioned by Huawei is one option the gNB can choose. Is it the Huawei proposal to mandate this choice? We would not necessarily agree with limiting the gNB scheduling choice in this manner, we think that the gNB should be able to make any scheduling choice as long as it avoids too frequent switches. However, right now, there is nothing in the specification preventing four switches in a slot. 
Q5 answer: we don’t understand what Huawei wants to conclude by comparing UEs with different switching capabilities. Our proposal is to preclude four switches per single UE in 14 consecutive symbols. This could be limited to UEs with longer switching gap capabilities, but we don’t think the extra specification complication is necessary,  

	CATT
	As QC’s explanation, this proposal is related to SRS carrier switching together with UL Tx switching in Rel-16 and first of all it is better to discussion about it in Rel-16 AI.
In addition, the motivation, scenario and issue which need be addressed need be further clarified.
Actually we can’t find out any objective of Rel17 WID related to this proposal.
So we suggest the proponent to clarify it for Rel-17 WID in RAN plenary. 

	CMCC
	Thank QC for detailed explanation. A question: if we do not mandate this “4 switches” rule, what will happen? UE may be instructed to switch 5 times in 14 symbols?

	Huawei, HiSilicon
	Thank QC for replies.
Regarding Q1, we share similar view as CATT, it should be discussed in Rel-16 AI. Even for the Rel-15 SRS carrier switching, there are still ongoing CR discussion today. We don’t see a reason why a CR for Rel-16 feature is too late to be discussed. Therefore, we don’t feel the FL proposal can be agreed as a Rel-17 correction only.
Regarding Q5, it seems not answered yet. According to your tdoc, the proposal is motivated only by high overhead. If such overhead does matter, the existing solution is to lower the switching gap of SRS carrier switching and the UE supports it. Therefore, we would like to better understand why the existing solution is not good enough. Please note that the overhead by 30us is far more less than that by 140us. In addition, since there is no overhead issue in case of 30us switching gap for SRS carrier switching, is the proposal only applicable to the case with higher switching gap but not to the smaller one?
Regarding Q4, since the motivation is unclear, we asked the Q4 but it seems not answered yet. Maybe we can rephrase it a bit, if the succeeding UL transmission after SRS carrier switching is on CC2, do you feel it can resolve your issue? Do you feel only 3 switching occurs in this case?

	Qualcomm
	@CATT&Huawei we proposed this issue in Rel-16 since RAN1-103e but we still don’t have a whole workable solution after 6 months. Our technical concern on why SRS would be prioritized over UCI is still not answered. Meanwhile, as we pointed out in Rel-16 thread, companies agreed SRS carrier switching together UL Tx switching is with dependency on another ongoing SRS CR discussion, but why companies want to push some agreement or work assumption before the CR discussion is converged? 
Companies including CATT & Huawei agree that SRS carrier switching together UL Tx switching needs to be supported in RAN1. However, we don’t understand why R17 WID can’t specifically support SRS carrier switching feature in Rel-17 TX switching. Why can’t we further discuss and solve the “frequent switches” issue?
@CMCC so far, we don’t see a “5 switches” example but if any we would expect to preclude it as our proposal is to preclude four or more switches in 14 consecutive symbols.  
@Huawei further response of Q4, if the succeeding transmission after carrier switching is on CC2, it would not resolve the issue. What would resolve the issue is that if the UE knew that the succeeding transmission can only be on CC2. 



Email discussion (4th round)
FL comments: As we are approaching the end of this meeting, I would like to focus on the following proposals. For other proposals, let’s discuss them in next meeting, while companies can continue to exchange views and understandings.

FL comments: In my understanding, BandCombination-UplinkTxSwitch is a parameter reported by UE, it is not configured by gNB. There is probably a new RRC parameter “BandCombination-UplinkTxSwitch-R17” for UE to report Rel-17 capability. Regarding the parameter “uplinkTxSwitchingOption-R17”, since we are not sure whether the existing parameter “uplinkTxSwitchingOption” can be reused or a new parameter “uplinkTxSwitchingOption-R17” will be introduced in RAN2, suggest to remove “uplinkTxSwitchingOption-R17” at present. In order to cover both option 1 and option 2 as commented Qualcomm, suggest to remove “For the UE configured with [uplinkTxSwitchingOption-R17 set to 'switchedUL']”.
Revised Proposal 3: Adopt the following TP to TS 38.214.
	<Unchanged parts are omitted – 38.214>
6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch [or BandCombination-UplinkTxSwitch-R17] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 1-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of   on any of the two carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on another uplink carrier, then the UE is not expected to  transmit for the duration of  on any of the two carriers.
-	When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission was a 1-port transmission on the same uplink carrier and the UE is under the operation state in which 2-port transmission cannot be supported in the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the two carriers.
<Unchanged parts are omitted – 38.214>


	Company
	Views

	
	

	
	

	
	



FL comments: Companies are encouraged to check the latest revision by Qualcomm.
@CMCC, proposal 5 is to address the case that after Tx switching, UE cannot stay at the state of Tx chains of last UL transmission while the state is not unique.
Revised Proposal 5: 
· For a UE configured with 2Tx-2Tx UL Tx switching between two uplink carriers and configured with UL CA Option 2, if the state of Tx chains after UL Tx switching is not unique, a rule to determine the state of Tx chains after Tx switching is to be specified in the specifications.
· FFS: The state of Tx chains with the most of Tx chains on the most important uplink carrier is assumed, e.g. the carrier with uplinkTxSwitchingPeriodLocation configured as false.
	Company
	Views

	
	

	
	

	
	



FL comments: The majority are fine with proposal 6. 
@Huawei, it seems the best we can do in this meeting is to agree on proposal 6, and continue the discussion on the FFS parts in next meeting.
Proposal 6: 
· For inter-band UL-CA and SUL, for Rel-17 1Tx-2Tx/2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the contiguous uplink carriers on band B should be considered as a single uplink carrier for the purpose of UL Tx switching, i.e. 
· FFS: with respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink carrier on Band B is equivalent to the presence of transmission occasion on any other uplink carrier(s) on Band B.
· FFS: no uplink switching is triggered if the presence of transmission occasion is on one uplink carrier on Band B and the preceding uplink transmission occasion is on other uplink carrier(s) on Band B.
· FFS: In evaluating the antenna ports for determination of UL Tx switching, the larger ports number among the scheduling for CC2 and CC3 on band B is used.
	Company
	Views

	
	

	
	

	
	



FL comments: Companies can continue the discussion on Operation with downgraded MIMO setting and/or CA setting.
	Company
	Views

	
	

	
	

	
	



FL comments: Companies can continue the discussion on Back-to-back switching with SRS switching.
	Company
	Views

	
	

	
	

	
	



Agreements at RAN1#105-e
Agreements:
· [bookmark: _GoBack]For a UE configured with higher layer parameter supplementaryUplink and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.3 of TS 38.214 is reused.

Agreements:
· For a UE configured with UL CA Option 1 and with 2Tx-2Tx UL Tx switching between two uplink carriers, the mechanism of uplink switching specified in S6.1.6.2 of TS 38.214 is reused with the following add-on.
· When the UE is to transmit a 2-port transmission on one uplink carrier and if the preceding uplink transmission is a 2-port transmission on another uplink carrier, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the two carriers.

Agreements:
· For inter-band UL CA, if 2Tx-2Tx UL Tx switching between two uplink carriers is configured: 
· For option 2 of mapping between UL transmission ports and Tx chain
· The switching period is only applicable in the following cases:
· If the current state of Tx chains is 1Tx on carrier 1 and 1Tx on carrier 2, the next UL transmission has a 2-port transmission on either carrier 1 or carrier 2.
· If the current state of Tx chains is 0Tx on carrier 1 and 2Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 1.
· If the current state of Tx chains is 2Tx on carrier 1 and 0Tx on carrier 2, the next UL transmission has a 1-port or 2-port transmission on carrier 2.
· For other cases, the state of Tx chains of last UL transmission is assumed.
· Note: For SUL, UL CA option 1 and UL CA option 2, in RAN1 understanding, no spec change to power configuration and power control.

Agreements at RAN1#104b-e
Agreements:
· For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 2
	0T+2T
	0P+2P, 0P+1P 

	Case 3
	2T+0T
	2P+0P, 1P+0P



Agreements:
· For Rel-17 2Tx-2Tx switching between two uplink carriers, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P 

	Case 3
	2T+0T
	2P+0P, 1P+0P



Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B,
· If the state of Tx chains is 1Tx on Band A and 1Tx on Band B, 1Tx is available simultaneously on both uplink carriers on band B for a UE.
· If the state of Tx chains is 0Tx on Band A and 2Tx on Band B, 2Tx are available simultaneously on both uplink carriers on band B for a UE.

Agreement:
· Send LS to RAN4 asking following question:
· Question: For UL Tx switching in a band pair of a band combination, whether or not the switching time reported by a UE for 2Tx-2Tx switching can be different from that reported by the UE for 1Tx-2Tx switching.

Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P)

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P) 



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for SUL and UL CA Option 1 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P)

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Agreement:
For Rel-17 1Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P) 



Agreement:
For Rel-17 2Tx-2Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, the mapping between UL transmission ports and Tx chain for UL CA Option 2 is defined as follows.
	 
	Number of Tx chains in WID (band A + band B)
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2 + carrier 3))

	Case 1
	1T+1T
	1P+(0P+0P), 1P+(1P+0P), 1P+(0P+1P), 1P+(1P+1P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P) 

	Case 2
	0T+2T
	0P+(2P+0P), 0P+(0P+2P), 0P+(2P+2P), 0P+(1P+0P), 0P+(0P+1P), 0P+(1P+1P), 0P+(1P+2P), 0P+(2P+1P)

	Case 3
	2T+0T
	2P+(0P+0P), 1P+(0P+0P)



Conclusion:
· For uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B, whether Tx switching between 2Tx on Band A and 1Tx on Band A+1Tx on Band B for UL CA option 1 and SUL is included in WID could be clarified by RAN plenary or RAN4.
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