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1	Introduction
This document to discussion and report of the following email discussion:
[AT113-e][026][R4 Other] DC location Reporting (Apple)
	Scope: Continue progress, based on on-line discussion and R2-2102227
	Phase 1, determine agreeable parts, Phase 2, for agreeable parts Work on CRs.
	Intended outcome: Report and Agreed CRs if any is agreeable. 
	Deadline: Prepare such that results can be available Feb 3 (for potential CB Feb 4).  

	Deadline for providing comments and for rapporteur inputs:  
· Initial deadline (for companies' feedback) for Phase -1 :  1st week Thu Jan 28, UTC 1200
· Progress on the CR details as part of Phase-2.
· Deadline for CR finalization: 2nd week Thu, UTC 1200 

2	Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Apple (Rapporteur)
	Naveen Palle
	naveen_palle@apple.com

	Huawei, HiSilicon
	Yang Zhao
	zhaoyang@huawei.com

	Qualcomm Incorporated
	Masato Kitazoe
	mkitazoe@qti.qualcomm.com

	vivo
	Xiaodong Yang
	Yangxiaodong5g@vivo.com

	CATT
	Erlin Zeng
	erlin.zeng@catt.cn

	MediaTek
	Felix Tsai
	Chun-Fan.tsai@mediaTek.com

	ZTE
	Yuan Gao
	gao.yuan66@zte.com.cn

	Ericsson
	Zhenhua Zou
	zhenhua.zou@ericsson.com

	Intel
	Youn Heo
	Youn.hyoung.heo@intel.com

	Samsung
	Sangyeob Jung
	sy0123.jung@samsung.com

	LG
	SungHoon Jung
	sunghoon.jung@lge.com

	
	
	

	
	
	



3	Current Status
RAN2 discussed online at RAN2-113e with the following agreements based on the summary document from [12]. 
	R2-2102227	Summary document for Tx DC Location Reporting in AI 6.15	Apple Inc.	discussion	Rel-16	NR_RF_FR1-Core
DISCUSSION ONLINE
P4
-	Intel are not ready to agree this. We have no input from R4 indicating that this would be useful. Samsung are also not sure. R4 LS already indicate what is proposed in P4. MTK agrees that it is not clear how to use this and R4 has stated that they will continue work in R17. Intel anyway think that for activated CC we need dynamic signalling, so as we focus now on RRC, we should not go that way. 
-	Huawei wonder if this means that UE also need to report DC location for both configured and activated CC. 
-	Apple think the model can be that UE DC location may be based on Configured, or activated CC (a separate cap)
-	Ericsson think P4 relates to previous agreement, how to extend
P5
-	CATT think the Network providing BWP pairs is just to save overhead, so we don’t need to spend time on this. 
-	Samsung think this is a good principle for future proofness.
-	Intel don’t have a strong view. R4 stated that all possible combinations need to be reported.  

The UE provides the Rel-16 RRC based Tx DC Location reporting as a response to a request from the NW using new Rel-16 RRC IE.  Upto the NW on how Rel-15 and Rel-16 TX DC location requests are to be used (and combined) 
The Rel-16 RRC based Tx DC Location reporting can be requested by the network in RRCReconfiguration or in RRCResume (same cases as Rel-15)
For Rel-16 RRC based signalling of Tx DC location reporting, RAN2 will focus on designing for the 2CC UL CA case with the intention that ASN.1 extension can be used for >2CC in the future.
P4 could not be agreed
Assume that Network providing BWP pairs is not needed when focus on 2CC (not completely off the table)

Continue by email. 




4	Phase -1: Inputs for the rest of the items 
We intend to quickly get companies views on the remainder of the proposals from [12] before proceeding to discussing about a potential CR.
4.1 Interpretation of the reported DC location
	Proposal 6 from [12]:  RAN2 to discuss between the below options on how the NW should interpret the DC location info:
Option 1: The UE includes the carrier info (serving cell) and the BWP-ID for the carrier
Option 2: Each DC location info has an absolute frequency info and SCS which are used to interpret the DC location
Option 3: The order of the BWP pair is defined statically and the indexing position provides the info of the cell/BWP to be used for interpreting the DC location
Option 4: Any other option?   



Question 1: Which of the above options do companies prefer on interpretation of the reported DC location info? Pls use comments sections for more info/reasoning.  
	Answers to Question 1

	Company
	Option
	Comments 

	Apple
	Option-3 + Option 2
	Since we agreed to UE reporting for only 2CCs, the BWP-pairs can be defined statically and do not need to be reported. But we still need info on how the NW should interpret the PRB info, meaning with reference to a grid. In that aspect, we thing it’s a combination of Option 3 + Option 2

	Huawei, HiSilicon
	Option 3 and partially Option 1
	We think we anyway need to indicate the two UL carriers with the specific carrier info, and then with the certain two UL carriers, the BWPs would also be configured for each carrier by existing RRC configuration. So here BWP pair can be indicated implicitly by the order of the BWPs already configured by RRC.

	Qualcomm Incorporated
	Option 3 + Option 2
	Agree with Apple.

	vivo
	Option 3 + Option 2
	Agree with Apple.

	CATT
	O1, and maybe O3 
	O1 is most straightforward way and it works. O3 can be used as well if order of BWP pair is written in the spec.

	Nokia
	Option 1 
	It's unclear what "static mapping" means, and it's highly like it will not work for >2CCs. Instead, it's far simpler to just use the simple request-response mechanism where UE indicates the DC-location for each requested BWP-combination. That also doesn't even change the complexity for UE in any way - since BWPs are dynamic, UE can never implement a static mapping table but must adapt to the network BWP and carrier configuration. If this is seen as an impediment due to signalling size, it's still possible to use indexing to refer to the network request: Network indicates a list of BWP-combinations, and UE indicates the DC location by referring to that index. But this is not so visible until we see the actual signalling examples.
Since the goal is to agree to CRs in this meeting, RAN2 should also progress the alternatives based on actual ASN.1 rather than just high-level views: That will both progress the work, make it more concrete and allow decisions based on facts. The agreement on "extensions can be used in the future" is ambiguous without seeing how the signalling works, as we have seen in many cases.

	MediaTek
	Option 1
	Option 1 use the same logic as in Rel-15. It is the most straightforward and we know this could work without ambiguity. We don’t see the reason to deviate from it. 

	ZTE
	Option 1/other option
	· As mentioned by others, option 1 is the most straightforward one and is preferred from our perspective.
· We are also confused about the “static mapping” in option 3. We would like to see the actual ASN.1 and how the “static mapping” would be described in specs for UE to report and NW to interpret appropriately. In addition, although RAN2 focus on 2CC this meeting, how to extend the signaling structure to >2CC should also be considered and “static mapping” becomes more confusing when thinking about the extension.
· Another option is shown below as proposed in [11], which covers SCell deactivation and dual PA/single PA case.
· For SCell deactivation case, the BWP id of SCell would be absent
· 1 PA with 2UL CC: 1 UplinkTxDirectLocationInfo-r16 will be reported for this BWP pair.
· 2 PA with 2 UL CC: 1 or 2 UplinkTxDirectLocationInfo-r16 will be reported for this BWP pair.
RAN4 LS: 
For UE indicating 1PA architecture, the number of DC location is one at an instant
For UE indicating 2PA architecture, the number of DC location is up to two at an instant, in which one DC location serves for each PA

UplinkTxDirectCurrentListCA-r16 ::=     SEQUENCE (SIZE (1..maxNrofBWPsPairs)) OF UplinkTxDirectCurrentBWP-pair-r16

UplinkTxDirectCurrentBWP-pair-r16 ::=            SEQUENCE {
    bwp-Id1									 BWP-Id,				//BWP id of PCell
bwp-Id2									 BWP-Id,		OPTIONAL     //BWP id of SCell 
uplinkTxDirectLocationInfoList		SEQUENCE (SIZE (1..2)) OF UplinkTxDirectLocationInfo-r16
}

UplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    uplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    		shift7dot5kHz                           BOOLEAN,
		txDirectCurrentLocation               INTEGER (0..3301)
    }                                                        OPTIONAL     
}


	Ericsson
	Option 2 
	The question is two-fold. Suppose the report is a list of many elements. The first question is how the network knows which combination of activated/configured BWP/CCs each element refers to, and the second question is how the network interprets the content within each element.  

The answer to the first question depends on what the assumed solutions are. If UE reports all combinations for the case of 2 CCs, it can be a direct mapping, e.g., the elements are ordered in the BWP ID and then the CC ID. This is what option 3 refers to, in our understanding. If some network filtering is used (e.g., only the currently activated BWPs or a list BWPs provided by network), then it is not clear what option 3 means. For the currently activated BWPs, there is no need to have any indication as there is only one. For the case of a list of BWPs, a bit map is needed where the order of the bits is static according to the configured BWPs.

For the second question, if the DC location is not within any configured carrier, then option 1 does not work and so option 2 is a better alternative. If companies wish, RAN2 can check with RAN4 on if this is supported. In any case, option 2 is more future proof at least in this particular aspect. 

	Intel
	Option 2+3
	We don’t have strong view. Either option 1 or option2+3 would be working. Option 2+3 has benefit to reduce signaling overhead with the cost of capturing association rule.  We understand that in order to support option2, we need to define a rule between DC location information and CC/BWP pair which refers to option 3 if we understand correctly. 

	Samsung
	Option 1
	Agree with Nokia.

	LG
	Option1
	Option1 is simplest and requires minimum standardization work. At this late stage, we should seek for a simplest (and hence straightforward) solution, rather than non-essential optimization.  

	
	
	

	
	
	

	
	
	



Summary:
12 companies provided their views on this. 6 companies prefer option -1 (explicit signaling of BWP-pairs) as their first preference, 6 companies preferred option-3 (pre-defined BWP pair order) and out of this, 5 prefer option-3 along with option-2 (where option-2 provides the reference frequency with SCS to help gNB understand the DC location).
As Ericsson pointed out, there are two things the gNB needs to know. First is the BWP pair for which the DC location is applicable…and here option-1 states explicit BWP signalling, option-3 – implicit signaling. Both of these are not complete (in rapporteur’s view), as the even when the BWP pair is known, the gNB still needs to know which BWP from the pair should be used for PRB reference (and SCS) to interpret the DC location. It is also rapporteur’s view that only 1 BWP among the pair needs to provide the input for DC location interpretation. 
Since we agreed to design for the 2CC case for Rel-16 (and even the highest/lowest order CC based design is not agreed as of now), it comes down to the question of whether explicit BWP-pair signalling is needed, or can it be implied. Once this is decided, how the DC location info can be discussed.
Since the NW requesting of BWP pair is NOT off the table, and considering that the answers to question 3 (on number of BWP-pairs is diverse), rapporteur this it’s better to explicitly signal the BWP-pair, and would like to propose this for discussion.
After further email discussions, it was required to clarify how the UE signals the case where SCell is added, but is deactivated needs to be signalled. 
Proposal 1: UE explicitly signals the two sets of {Serving Cell ID + BWP ID} for DC location info which also covers the cases where the SCell is deactivated. RAN2 to discuss if the case of ‘SCell configured but not ativated’ is a valid case for explicit signalling.
Proposal 2: For the gNB to understand the DC location info,  RAN2 to decide between the below
Alternative 1:  UE explicitly provides the serving cell (PCell or SCell) as reference point that is to be used by gNB for interpreting DC location info. RAN2 to conclude if SCS needs to be signalled as well.
Alternative 2: UE explicitly provides a reference point and the SCS that is to be used by gNB for interpreting DC location info 
4.2 Impact of SUL
In [3], the signalling framework includes SUL, while the rest of the papers do not consider SUL which reporting Tx DC location.
	Proposal 7 from [12]: SUL is not considered in the Rel-16 DC location reporting for intra-band UL CA 




Question 2: Do companies agree to not consider SUL while designing RRC signaling for Tx DC location reporting for Rel-16?

	Answers to Question 2

	Company
	Option
	Comments 

	Apple
	Yes
	We can skip SUL for Rel-16 Tx DC location reporting

	Huawei, HiSilicon
	Yes
	

	Qualcomm Incorporated
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	Nokia
	Yes
	SUL DC location is most relevant for single-carrier case anyway: It's very unlikely UE will support SUL in addition to UL CA for a band combination. 

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	Samsung
	Yes
	

	LG
	Yes
	

	
	
	

	
	
	

	
	
	


Summary:
All 12 companies that responded agree to not design for SUL.
Proposal 3: SUL is NOT considered in the design of Rel-16 DC location report signalling. 
Proposal 3a: RAN2 to discuss if RAN4 needs to be informed of this.
4.3 Number of reported BWP-pairs
Considering the case that the NW does not request Tx DC location info for specific BWP-pairs, we have to dimension the signalling on how many the UE would need to report in case of 2CC UL CA.
	Proposal 8 from [12]: RAN2 to decide between 16 or 20 or 30 for the number of BWP-pairs to be reported for 2CC UL CA.




Question 3: How many valid BWP-pair entries do companies think the UE can report for 2CC UL CA in the reported DC location info? We can round up to the next “power of 2” based on the agreed number.

	Answers to Question 3

	Company
	Value
	Comments 

	Apple
	20 pairs, and 32 locations (next power of 2)
	Based on RAN4 LS, the Tx DC location can change based on configured or activated CC. So the location can change based on whether the SCell is configured or not. This implies that we also need to consider the case where the SCell is configured, so 4 more locations based on PCells ‘upto’ 4 BWPs when the SCell is configured, but not activated.

	Huawei, HiSilicon
	16 pairs
	We think in practice 4*4 BWP pair is already enough. Anyway we could go for majority.

	Qualcomm Incorporated
	30
	We should first agree on all possible combinations that are subject to reporting. How many combinations are relevant to be reported is a next level question.

It is our understanding that the initial BWP, SCell deactivation and up to 4 configured BWPs should be taken into account in the possible combinations. This is why we came to 30 possible combinations as in R2-2100480.

Not reporting DC location for all possible combinations means that the UE shall explicitly signal the combination, e.g. BWP#s. This leads to more overhead.

	vivo
	16 pairs
	4x4=16 for two UL CCs case. Only one UL CC case can follow legacy reporting mechanism 

	CATT
	16 pairs seems sufficient in this release
	Our understanding is in R4 there was no clear conclusion regarding whether number of combinations should go beyond 16 in this release, where each entry corresponds to 2 BWP index in 2 CCs. 

And, if we report more combinations, does that mean the report should then include information on the activation/de activation state of a Scell?

	Nokia
	64 or 128
	 The amount of reported BWP-combinations should be high enough to allow at least 2CC case, and preferably somewhat higher to be usable also for >2CC cases.

	MediaTek
	16 or 32
	In 2 UL CC case, if the SCell is deactivate, the DC location fallback to original reporting value in R15 IE. So no need to have combination for deactivate CC.
We however are not sure whether “initial BWP” should be considered. So, it is okay for us to reserve some additional entry for this.
However, we don’t see large number like 64 or 128 is needed in this Release. Anyway it is for UL 2 CC in Rel-16. We can extend it in the future or maybe more creative reporting method would be used according to RAN4 further discussion.

	ZTE
	16 / 25 /30 
	We are not sure whether BWP pairs including initial BWP be should counted or not.
For the SCell deactivation case, we are not sure whether the legacy reporting for one CC can be reused or not.
· 16: if the initial BWP is not counted and the legacy reporting is reused for SCell deactivation case.
· 25: if the initial BWP is counted and the legacy reporting is reused for SCell deactivation case.
· 30: if the initial BWP is counted and the legacy reporting is not reused for SCell deactivation case.

	Ericsson
	
	By checking the answers above, we have similar comments by ZTE and think a couple of questions need to be answered.  The exact number may not matter and we can extend in the next releases, but it is important to know what each report refers to.
1. Whether the initial BWP is counted or not: at least in the legacy it is not; UplinkTxDirectCurrentCell field has the length SEQUENCE (SIZE (1..maxNrofBWPs)) OF UplinkTxDirectCurrentBWP, which is four.  
2. Whether in the case of 2 CC, the configured but not activated CC may impact the DC location. I agree with Apple’s reading in the RAN4 LS, but it is not crystal clear either for the case when there is only one activated CCs, i.e., whether the Rel-15 reporting IE in the uplink can be reused. 

	Intel
	24 
	Our calculation is PCell = 5 cases (4 BWPs+ no active BWP transmission) and SCell=5 cases (4 BWPs + 1 for no active BWP transmission/SCell deactivated case) -1 (no need DC location for no BWP + no BWP case) 

If 4 dedicated BWPs are configured, initial UL BWP is used only for PRACH when PRACH is not configured in the dedicated BWPs. And when the UE sends PRACH, it is not allowed to send other uplink channels within the serving cell and across the serving cell. So, initial BWP is not needed for the case of 4 dedicated BWPs and maximum number of BWPs is still 4. 

We could reuse legacy signaling for no active BWP transmission, but prefer to design REl-16 as a complete form instead of using together. 

	Samsung
	16 
	We think 16 can be a baseline but 64 or 128 can be also considered for future release.

	LG
	16 or 25
	We think legacy reporting can be reused. Then, we have the number of permutatons, 4*4 or 5*5, depending on initial BWP being counter or not. 

	
	
	

	
	
	

	
	
	



Summary:
12 companies responded and the opinions are diverse with the suggested values at 16, 20, 24, 25, 30 for valid number of BWP-pairs and power-of-2 values of 32, 64 and 128 for signalling.  
If proposal 1 (of explicit signalling of serving cell ID + BWP ID pair) is agreed then it’s a question of just deciding the maximum number of such entries for ASN.1 signalling purpose. Rapporteur thinks 64 might be a good number…?
Proposal 4: The maximum number of DC locations the UE can report using Rel-16 DC location signalling is 64.
 
4.4 UE capability 
RAN4 has requested a UE capability using FG 7-5. But this is needed for both FR1 and FR2, while we are only discussing this for FR1.
	Proposal 9 from [12]: RAN2 to discuss if UE capability is needed for the Rel-16 additional Tx DC location reporting, and if so, if this is to be limited to FR1 noting that additional capability might be needed to address RAN4 FG 7-5.





Question 4: Companies are requested to provide their view on the UE capability among the below options
Option – 1: No UE capability is needed for Rel-16 RRC based DC location reporting
Option – 2: FR1 specific per-UE capability is needed
Option – 3: The capability signaling to be used for RAN4 FG 7-5 will be used for the RRC based Rel-16 Tx DC location reporting.
Option – 4: Any other way? 

	Answers to Question 4

	Company
	Option
	Comments 

	Apple
	Op1 or Op3
	If it is purely reporting the Rel-16 2CC RRC based Tx DC location reporting, then we think no capability is needed (just like Rel-15 DC reporting). But per RAN4 7-5 we need to define a capability for both FR1 and FR2. Since RAN4 is still discussing FR2 part, we can defer the capability signalling until that is clear and then we can associate this RRC based signalling with that capability.

In essence, we propose RRC signalling as a solution to RANP, but have this integrated into the spec along with capability when RAN4 is ready with FR2

	Huawei, HiSilicon
	Option 3
	We understand RAN4 has already defined FG 7-5 for Rel-16 DC location reporting which could be useful for testing anyway, and so we see no strong reason to not follow RAN4 agreement.

	Qualcomm Incorporated
	Option 3
	Not sure what RAN4 is discussing on FR2.
Is it correct that RAN4 is requesting “per BC” capability signalling. If so, ASN.1 structure is not affected FR1 or FR2. Some semantics can be added once RAN4 concludes.

	vivo
	Option 3 
	 We are ok follow RAN4. 

	CATT
	Option 3
	Already reflected in R4-2016850‎, so O3 is our understanding. 

	Nokia
	Option 1 or Option 3
	If no capability is used, then this feature is conditionally mandatory for all Rel-16 UEs supporting UL CA (for any band combination). We are fine with option 3 as well but would think it really should be conditionally mandatory for UL CA UEs to ensure the feature is implemented. If it's fully optional, thereis no incentive for UEs to ever implement this feature and it will easily become just an additional dead feature in specifications.

	MediaTek
	Option 3
	This additional DC location reporting is R16 R4 feature and R4 already provide the feature table for this. We should just follow R4 decision. 

	ZTE
	Option 1/option 3
	 Agree with Nokia.

	Ericsson
	Option1/Option 3
	Agree with Nokia.

	Intel
	Option 3
	Option 1 is not desirable given that we already agree to introduce NW requested DC location reporting for Rel-16. 


	Samsung
	Option 3
	

	LG
	Option3
	According to RAN4 feature list, per BC has been requested for this feature. 

	
	
	

	
	
	

	
	
	



Summary:
12 companies provided their view and all of these companies think option-3 is viable. 3 companies think no UE capability is also a possible way, but since majority agree to have an explicit capability that serves the RAN-4 FG 7-5, the rapporteur thinks there is one more item that needs to be resolved before we go with option-3
According to the latest RAN4 feature list, DC location reporting is defined as optional capability with FRx differentiation. 
	7-5
	DC location for intra-band CA
	
indicate whether UE support Additional DC location reporting for intra-band UL CA
	
	Yes
	N/A
	The gNB cannot correctly calculate the DC location of intra-band CA
	3
	No need
	FR1 and FR2
	
	
	Optional with capability signalling



We are designing the current signalling for FR1 only.
Proposal 5: A new per-BC capability supporting the Rel-16 DC location reporting will be added and this addresses the RAN4 FG 7-5.
Proposal 6: RAN2 to discuss if clarification from RAN4 is needed on the interpretation of ‘FR1 and FR2’ from the RAN4 UE feature list.

4.5 Dual PA aspects 

RAN4 has requested a UE capability using FG 7-5. But this is needed for both FR1 and FR2, while we are only discussing this for FR1.
	Proposal 11 from [12]: RAN2 to discuss between the below options on how the dual PA UE can report Tx DC location:
Option 1: Rel-15 signalling can be used with no change needed 
Option 2: Additional DC location value for second PA is added in each BWP-pair
Option 3: Similar to Rel-15 signalling, but reported with Rel-16
Option 4: The new release-16 single PA framework can include dual PA signalling without any explicit additions  
Option 5: re-use Rel-15 signalling with indication for Rel-16.
Option 6: Any other option?  



Question 5: Companies are requested to provide their view on options of how the UE can report the Tx DC location for dual PA based on the above.

	Answers to Question 5

	Company
	Option
	Comments 

	Apple
	Opt 4
	We think this is simpler and not associate with Rel-15 signaling.

	Huawei, HiSilicon
	Option 5
	We think as long as Rel-15 signalling can be re-used, there is no need to create new signalling discussion and to have one bit to indicate this is for dual PA case for Rel-16 seems straight forward.

	Qualcomm Incorporated
	Option 4
	Clear separation between release-15 and release-16 signalling is preferred.

	vivo
	Option 4 
	Should be separated between R15 and R16

	CATT
	See comments
	Not sure what is the difference btw O4 and O5, but in our understanding dual PA case can reuse legacy signalling framework, but it is ok to separate R15 and R16 report. 

	Nokia
	Option 6
	The question is a bit confusing: With dual PA, UE can have two DC locations, i.e. Rel-16 situation. With single PA, UE will only have one DC location, i.e. Rel-15 situation. Hence, we assume we should discuss how the singlePA and dualPA cases work in Rel-16.
If UE supports single PA and is requested to report the DC location for 2UL CA, it can use the Rel-15 signalling to indicate that it only uses single DC (which also naturally corresponds to a carrier location). If it supports dual PA with 2UL CA, it will input the Rel-16 signalling (with 2 DC locations). 

	MediaTek
	Option 1
	According to the following text from RAN4 LS, 

For UE indicating 1PA architecture, the number of DC location is one at an instant
For UE indicating 2PA architecture, the number of DC location is up to two at an instant, in which one DC location serves for each PA
each of the DC location can be reported based on one DC location method(s)

Our understanding is R15 IE could be used for dual PA case without any change. The R15 IE report DC location per CC so it would have 2 instant for 2 UL CC, which is exact the reporting value for 2PA case.
For UE support only single PA, it should only report one instant for the 2 UL CC. That’s why we need R16 IE that is reporting per BWP pair (where the BWP is from different CC) with one DC location value.

We also don't understand the difference between option 1 and option 5. We already agree to have new NW enquiry bit for R16 IE. What is “new indication” in option 5?  

	ZTE
	Option 4
	For UE indicating 1PA architecture, the number of DC location is one at an instant
For UE indicating 2PA architecture, the number of DC location is up to two at an instant, in which one DC location serves for each PA
The above cases mentioned in RAN4 LS can be supported by the following ASN.1:
· 1 PA with 2UL CC: 1 UplinkTxDirectLocationInfo-r16 will be reported for this BWP pair.
· 2 PA with 2 UL CC: 1 or 2 UplinkTxDirectLocationInfo-r16 will be reported for this BWP pair.
UplinkTxDirectCurrentListCA-r16 ::=     SEQUENCE (SIZE (1..maxNrofBWPsPairs)) OF UplinkTxDirectCurrentBWP-pair-r16

UplinkTxDirectCurrentBWP-pair-r16 ::=            SEQUENCE {
    bwp-Id1									 BWP-Id,				//BWP id of PCell
bwp-Id2									 BWP-Id,		OPTIONAL     //BWP id of SCell 
uplinkTxDirectLocationInfoList		SEQUENCE (SIZE (1..2)) OF UplinkTxDirectLocationInfo-r16
}

UplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    uplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    		shift7dot5kHz                           BOOLEAN,
		txDirectCurrentLocation               INTEGER (0..3301)
    }                                                        OPTIONAL     
}


	Ericsson
	Option 4
	It is preferred to have a clear separation from the Rel-15 signalling. Although re-using the Rel-15 signalling is possible, it seems to be a signalling optimization just for the case of 2 UL CCs. For more than 2 UL CCs, there is a need to “duplicate” the single PA report so that UE can report the two DC locations for dual-PA. 

	Intel
	Option 5 
	Option 4 is also working. But, it might be more signalling overhead given that in dual PA, we need only 9 DC location information, while Rel-16 DC location information includes 24 DC location information assuming all DC location informations should be reported as in Q1 discussion.
But, this benefit might not be so critical. We are open for the majority view. 

	Samsung
	Option 4 or Option 5
	We think that it is good to have a clear distinction from R15 signalling. Either Option 4 or Option 5 is acceptable to us.

	LG
	Option4 or option1
	Both can work. In option1, do we need anyway a new IE to group/list the two R15 IEs?

	
	
	

	
	
	

	
	
	



Summary:
12 companies provided their view on this question. 7 companies prefer option 4, while 3 prefer option 5. 2 companies prefer option 1, while 1 company prefers option 6. The rapporteur does not fully understand the reasoning behind option 6, but thinks that this company appears to be aligned with option 4…?
Since the simple majority is on option 4, the rapporteur proposes the below and request companies to raise their concern online.
Proposal 7: The new release-16 single PA signalling framework can include dual PA signalling where the DC location for the second PA is reported along with Serving cell + BWP ID
  
Question 6: Any specific questions/comments? Companies are requested to add them below

	Answers to Question 6

	Company
	Comments /Questions?

	Huawei, HiSilicon
	We think the original P4 is worth discussion continuously. 
The RAN4 LS in R2-2100052 stated it clearly as below and we understand this means the affecting factors defined in Rel-16 should be specfified.
Secondly, the affecting factors of TX DC locations for intra-band UL CA in Rel16 should be focused on the following:
· The lowest and the highest CC configured
· The lowest and the highest CC activated
· active BWPs in the lowest and the highest CC activated
· configured BWPs in the lowest and the highest CC
…
It should be note that, there are other factors that might impact the DC location such as “Active BWP in the CCs other than lowest and highest CC activated for more than 2UL CC cases” or “DL CC impact to UL DC location in the DL and UL LO dependency cases”, but RAN4 agrees to further study them in Rel-17.


	Nokia
	It needs to be made clear how UE uses the SCell state: When requested to report DC for UL CA, does that refer to the case when SCell with UL is activated, or when SCell with UL is configured? I.e. it should be clear whether the DC location (and even number of DC locations) changes if the SCell is activated or not. Otherwise networks cannot really use this feature.
We assume DC location for >1CC only depends on SCell being configured, not on the Scell activation state, but would like to understand if this is common RAN2 understanding.

	MediaTek
	In response to Nokia. 
Our understanding is the DC location depends on the 2 activate UL CC. UE report all combination of configured CC and NW know the DC location no matter which of the 2 UL CCs are activate.
While SCell is deactivate, only 1 UL in PCell. In this case, the value reported by R15 IE is used.

	Ericsson
	The same comment as Nokia but we originally understood it as DC location impacted only by activated SCells. However, RAN4 LS seems to indicate that it is impacted by both configured and activated CCs. It would be good to have a common understanding and, if needed, to consult with RAN4. 

	Intel
	Our understanding is that how to decide DC location is highly dependent on UE implementation. The very basic/straight forward approach is based on the actual transmission in uplink across CCs using the same PA. That is why “RAN4 agreed that each TX DC location should be based on permutations of all possible simultaneously activated BWPs within configured BWPs as baseline in Rel16.” Depending on UE implementation, the UE may change DC location based on those affecting factors but it is not clear how we exactly support with RRC signaling other than reporting all permutations. Since we will define this straightforward approach, we would like to consider further optimisation in REl-17 if RAN4 provide more clear/concrete input. 



	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary:
5 companies had additional concerns. The rapporteur thinks the concerns can be categorized into two broad areas.
Area 1: Whether the Rel-16 signalling should also consider the UEs whose DC location only depends on highest/lowest configured/activated CC
Area 2: Compared to no-CA case, does the DC location of the UE change only when the SCells are activated or even when the SCells are configured.  This is to be discussed using proposal 1.
Proposal 8: RAN2 to re-visit the discussion on whether the Rel-16 signalling should also consider >2CC UL CA case for the UEs whose DC location only depends on highest/lowest configured/activated CC

5	Conclusion
Phase – 1 Summary

On what to report for DC location
Summary:
12 companies provided their views on this. 6 companies prefer option -1 (explicit signaling of BWP-pairs) as their first preference, 6 companies preferred option-3 (pre-defined BWP pair order) and out of this, 5 prefer option-3 along with option-2 (where option-2 provides the reference frequency with SCS to help gNB understand the DC location).
As Ericsson pointed out, there are two things the gNB needs to know. First is the BWP pair for which the DC location is applicable…and here option-1 states explicit BWP signalling, option-3 – implicit signaling. Both of these are not complete (in rapporteur’s view), as the even when the BWP pair is known, the gNB still needs to know which BWP from the pair should be used for PRB reference (and SCS) to interpret the DC location. It is also rapporteur’s view that only 1 BWP among the pair needs to provide the input for DC location interpretation. 
Since we agreed to design for the 2CC case for Rel-16 (and even the highest/lowest order CC based design is not agreed as of now), it comes down to the question of whether explicit BWP-pair signalling is needed, or can it be implied. Once this is decided, how the DC location info can be discussed.
Since the NW requesting of BWP pair is NOT off the table, and considering that the answers to question 3 (on number of BWP-pairs is diverse), rapporteur this it’s better to explicitly signal the BWP-pair, and would like to propose this for discussion.
Proposal 1: UE explicitly signals the two sets of {Serving Cell ID + BWP ID} for DC location info which also covers the cases where the SCell is deactivated. RAN2 to discuss if the case of ‘SCell configured but not ativated’ is a valid case for explicit signalling.
Proposal 2: For the gNB to understand the DC location info,  RAN2 to decide between the below
Alternative 1:  UE explicitly provides the serving cell (PCell or SCell) as reference point that is to be used by gNB for interpreting DC location info. RAN2 to conclude if SCS needs to be signalled as well.
Alternative 2: UE explicitly provides a reference point and the SCS that is to be used by gNB for interpreting DC location info 

On SUL
Summary:
All 12 companies that responded agree to not design for SUL.
Proposal 3: SUL is NOT considered in the design of Rel-16 DC location report signalling. 
Proposal 3a: RAN2 to discuss if RAN4 needs to be informed of this.

On the number of BWP-pairs
Summary:
12 companies responded and the opinions are diverse with the suggested values at 16, 20, 24, 25, 30 for valid number of BWP-pairs and power-of-2 values of 32, 64 and 128 for signalling.  
If proposal 1 (of explicit signalling of serving cell ID + BWP ID pair) is agreed then it’s a question of just deciding the maximum number of such entries for ASN.1 signalling purpose. Rapporteur thinks 64 might be a good number…?
Proposal 4: The maximum number of DC locations the UE can report using Rel-16 DC location signalling is 64.

On the UE capability
Summary:
12 companies provided their view and all of these companies think option-3 is viable. 3 companies think no UE capability is also a possible way, but since majority agree to have an explicit capability that serves the RAN-4 FG 7-5, the rapporteur thinks there is one more item that needs to be resolved before we go with option-3
According to the latest RAN4 feature list, DC location reporting is defined as optional capability per-BC. 
	7-5
	DC location for intra-band CA
	
indicate whether UE support Additional DC location reporting for intra-band UL CA
	
	Yes
	N/A
	The gNB cannot correctly calculate the DC location of intra-band CA
	3
	No need
	FR1 and FR2
	
	
	Optional with capability signalling



Proposal 5: A new per-BC capability supporting the Rel-16 DC location reporting will be added and this addresses the RAN4 FG 7-5.
Proposal 6: RAN2 to discuss if clarification from RAN4 is needed on the interpretation of ‘FR1 and FR2’ from the RAN4 UE feature list.

On Dual PA signalling
Summary:
12 companies provided their view on this question. 7 companies prefer option 4, while 3 prefer option 5. 2 companies prefer option 1, while 1 company prefers option 6. The rapporteur does not fully understand the reasoning behind option 6, but thinks that this company appears to be aligned with option 4…?
Since the simple majority is on option 4, the rapporteur proposes the below and request companies to raise their concern online.
Proposal 7: The new release-16 single PA signalling framework can include dual PA signalling where the DC location for the second PA is reported along with Serving cell + BWP ID

On other open items
5 companies had additional concerns. The rapporteur thinks the concerns can be categorized into two broad areas.
Area 1: Whether the Rel-16 signalling should also consider the UEs whose DC location only depends on highest/lowest configured/activated CC
Area 2: Compared to no-CA case, does the DC location of the UE change only when the SCells are activated or even when the SCells are configured.  This is to be discussed using proposal 1.
Proposal 8: RAN2 to re-visit the discussion on whether the Rel-16 signalling should also consider >2CC UL CA case for the UEs whose DC location only depends on highest/lowest configured/activated CC
Set of proposals after Phase – 1 Summary:

Proposal 1: UE explicitly signals the two sets of {Serving Cell ID + BWP ID} for DC location info which also covers the cases where the SCell is deactivated. RAN2 to discuss if the case of ‘SCell configured but not ativated’ is a valid case for explicit signalling.

Proposal 2: For the gNB to understand the DC location info,  RAN2 to decide between the below
Alternative 1:  UE explicitly provides the serving cell (PCell or SCell) as reference point that is to be used by gNB for interpreting DC location info. RAN2 to conclude if SCS needs to be signalled as well.
Alternative 2: UE explicitly provides a reference point and the SCS that is to be used by gNB for interpreting DC location info 
Proposal 3: SUL is NOT considered in the design of Rel-16 DC location report signalling. 
Proposal 3a: RAN2 to discuss if RAN4 needs to be informed of this.
Proposal 4: The maximum number of DC locations the UE can report using Rel-16 DC location signalling is 64.
Proposal 5: A new per-BC capability supporting the Rel-16 DC location reporting will be added and this addresses the RAN4 FG 7-5.
Proposal 6: RAN2 to discuss if clarification from RAN4 is needed on the interpretation of ‘FR1 and FR2’ from the RAN4 UE feature list.

Proposal 7: The new release-16 single PA signalling framework can include dual PA signalling where the DC location for the second PA is reported along with Serving cell + BWP ID
Proposal 8: RAN2 to re-visit the discussion on whether the Rel-16 signalling should also consider >2CC UL CA case for the UEs whose DC location only depends on highest/lowest configured/activated CC
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