Page 10

3GPP TSG RAN WG2 Meeting #112-e      
                           R2-200xxxx
E-Conference, 2nd – 13th Nov. 2020                             
Agenda item:
6.15
Source:
Apple Inc.
Title:
Email discussion summary of [024][R4 NR16] DC Location
WID/SID:
NR_RF_FR1-Core
Document for:
Discussion and Decision

1 Introduction
This document is intended to capture offline discussion for the below:

· [AT112-e][024][R4 NR16] DC Location (Apple)


Determine how to report, what to report, which scenarios to support etc. Treat R2-2010673, R2-2009167, R2-2009168, R2-2010171, R2-2010048, R2-2010228, R2-2009518, R2-2010409, R2-2009371, R2-2010471, R2-2009306

Intended outcome: Determine agreeable parts, Report. For agreeable parts, agreed CRs. 


Deadline: Intermediate deadline(s) by Rapporteur, Final: EOM (can come back on-line dep on progress)

2 Contact Information

	Company
	Email

	Apple (Naveen Palle)
	naveen_palle@apple.com

	OPPO (Shukun Wang)
	wangshukun@oppo.com

	Qualcomm Incorporated (Masato Kitazoe)
	Mkitazoe [at] qti.qualcomm.com

	Huawei, HiSilicon
	zhaoyang@huawei.com

	Samsung
(Sangyeob Jung)
	sy0123.jung@samsung.com

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Discussion  

This topic is in response to the RAN4 LS [1] and also in response to the RANP guidance [2] to RAN2 on handling of DC location reporting for intra-band UL CA. Since the initial company proposals are a bit diverse on this, and the guidance from RANP is to present solution to the plenary, it is the view of the rapporteur to make progress by using the questions from RANP/ RAN4 LS(es) as the starting point, before discussion on actual solutions can be made. So we focus more on how to report and which scenarios to report and defer the discussion on what to report to later.  
3.1 Reporting dynamics of DC location 
RAN4 asks if it is possible to “Report TX DC location after every activation of BWP’s including CC activation, BWP switching procedure, etc.”. There are differing views on this from companies. Some companies [4][5] view that it is possible to report with some qualifications while other companies are not fully convinced.
Q1: Should RAN2 discuss on handling of Tx DC location reporting after every activation of BWP including CC activation, BWP switching etc? Please provide your views in the comments section.
	Company
	Yes/No
	If ‘Yes’, using RRC signaling? 
	Comments (for details)

	Apple
	Yes
	Possible with RRC signaling, but we prefer using MAC CE
	When current RRC signaling was being discussed in RAN2, it was pointed out the shortcoming the RAN4 LS states and companies were of the opinion that a generic solution can be taken up in Rel-16. If we try to handle only 2 UL CA with semi-static signaling, we fear the same issue would come up when 3 UL CA is introduced (very possible with FR2) and even back-ported to Rel-16 (as BCs can be release-independent).
In such case we will have to deal with 2 sets of RRC signaling, with an additional method of 3+ UL CA. We think it’s better to discuss the dynamic reporting option which can be future-proof. And we think MAC is the best layer to do this (using MAC CE) as MAC is aware of the BWP switching in a cell-group. 

RRC based dynamic reporting is also possible (for eg using UE assistance information) but RRC is not always aware and new changes are needed, and latency from RRC might create problems with the frequency of BWP switching.  

	OPPO
	Yes 
	No 
	The UE will determine the DC location based on the activated CCs and activated BWP in each CC. The DC location will not be changed after each CC activation and BWP activation, it is up to the FR bandwidth adjustment.

Furthermore, the DC will only impact the 256QAM from network point of view, it is not urgent to known the DC location for the network, because the gNB can use the 256QAM after receiving the DC location report.

If the RRC signaling for all possible combination of activated CC and activated BWP, it will cause big RRC signaling and it is hard for RAN2 to design the RRC signaling and also consider the increased number of UL CC in the further.

So, the best way is to report the DC location according the actual usage of RF bandwidth.

MAC CE is better to use consider the latency of DC location reporting. 

	Qualcomm Incorporated
	Yes
	Not clear
	OK to discuss, but it is not easy to discuss solutions unless we know the relevant requirements, e.g. how frequent the BWP switches can be, how fast the UE needs to react on BWP switch and so on.

	Huawei, HiSilicon
	Yes and No
	Yes
	We think RAN4’s requirement should not be understood literally. We understand what RAN4 asked is the network should be aware about the DC location timely even in the condition where BWP switching happens. If the UE uses RRC to report potential possible locations, this still fulfills the requirement. Using MAC CE cannot satisfy the DCI switching on BWPs as well and this would also cause frequent reporting, which is not that efficient. 

	Samsung
	Yes but
	Not sure
	We are open to discuss, but it is questionable whether NW needs to know DC location after every BWP activation/switching. Our understanding is that the main purpose of DC location is to let NW correctly cancel the carrier leakage of the uplink modulated signal, only if NW wants to know it for good demodulation performance. In other words, it makes more sense for UE to report DC location(s) only if requested by NW. 
We also would like to echo other companies' views that dynamic reporting mechanism may end up frequent/inefficient reporting as well as further cross-WG discussions are needed.   

Having said that, we prefer to keep the current static reporting mechanism via RRC (i.e. UE reports DC location if requested by NW) as a baseline and to discuss some enhancements on top of it. 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Another question that can be linked to this would whether the UE can report the Tx DC location only when requested by the network or can UE-triggered reporting be allowed.

Q2: Can the UE trigger the reporting of Tx DC location without network explicitly asking for such information in Rel-16 solution?

	Company
	Yes/No
	Comments

	Apple
	Yes
	The current RRC signaling not only can handle the reporting of Tx DC location for 1 CC case, but it can also provide a “snapshot” DC config for all the BWPs for CA case as well, including the 2PA case, as the UE reports the DC location for all BWPs for all serving cells. 
We think one of the reasons for the LS request of providing DC info for all permutations, is to allow the NW upfront the location info without having the NW go through a UL decode issue before requesting. We also think this is the reason for the LS requesting the method of UE reporting after a BWP switch, as the NW might not be aware of a DC location change. 

From this perspective, it would be better if the UE triggers this when there is a change in DC location proactively. 

	OPPO
	No 
	For my understanding, it is mandatory feature for the R16 network if the network support 2 UL CCs.

If the network configures 2UL CC, then the UE will use the R16 DC location reporting, otherwise, the UE will use R15 DC location reporting.

	Qualcomm Incorporated
	No
	At least semi-static RRC configuration is necessary.

	Huawei, HiSilicon
	
	Not sure we fully understand the question. We understand if the network wants to configure 256QAM, it requires such a DC location reporting, but it is not necessary to always request this by the network. So to have network request seems reasonable, maybe we can further discuss whether it is implicit or explicit.

	Samsung
	No
	As commented in Q1, we prefer to keep current general principle i.e. UE reports DC location if requested by NW.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2 Solution scoping
RANP guidance [2] asks RAN2 to evaluate for more than 2 CCs in UL intra-band CA as pasted below.

Proposal: a mechanism of DC location reporting for intra-band UL CA should be specified in Rel-16
· RAN2 is tasked to provide at least one RAN2-based signalling solution for at least 2 UL CCs of intra-band UL CA in FR1 to RAN#90, considering forward compatibility to other combinations (more than 2 UL CCs and/or FR2) 

· Other solutions are not precluded and can be discussed in RAN1, RAN2 and RAN4. Selection between solutions can be discussed at RAN#90 or later (if possible).

It has been noted by several companies that at least RRC based signalling of Tx DC location reporting for more than 2 UL CCs of intra-band can lead to a very large signalling overhead.

Q3: Should RAN2 discuss the option of reporting every possible TX DC location? Do you agree that RAN2 should only limit such Rel-16 signalling for Tx DC location to “two UL CC case” for Rel-16?

	Company
	Yes/No
	If ‘Yes’, limits to only 2CC UL CA?
	Comments

	Apple
	No but
	If RAN2 feels that this is the way to go, we are ok with limiting to 2CC while noting that this can create a signaling redundancy if later on RAN2 needs to handle the 3 or higher order UL CA case.
	As stated earlier, such reporting creates a signaling overhead for higher order CA, and for the most part, the DC location might not even be used.

	OPPO
	No 
	No 
	For the first question, please see the comments in question 1.

For the second question, RAN2 should consider the forward compatibility to support more than 2 UL CC in the future. 

	Qualcomm Incorporated
	Yes
	Yes
	Without clear understanding on the relevant requirements, e.g. how frequent the BWP switches can be, how fast the UE needs to react on BWP switch, it is the safest to have a solution by which the network immediately knows exact DC location(s) upon BWP switch, CC activation and so on.
According to our analysis though, it is going to be very difficult to develop a viable solution that can work for more than 2 UL CC cases, in this solution direction.

	Huawei, HiSilicon
	Yes
	Yes
	Similar view as Qualcomm. Currently only two UL CA is supported in RAN4 and we don’t think it is that critical to consider more than two UL case. 

	Samsung
	Yes but
	May be in R16 but as per RAN's request, RAN2 need to consider to design future-proof signalling mechanism by considering forward compatibility to other cases i.e. more than 2 UL CCs.  
	Reporting every possible Tx DC location will incur significant overhead from signaling perspective. It is not scalable at all in case more than 2 UL CCs are considered, meaning that just direct extension of current static DC location reporting is not the right way to go. As per RAN's request, it would be good to discuss whether we can find some future-proof signalling mechanism.

We think it deserves to take the following solution directions into account when designing signalling mechanism i.e. 

1/ The need for Tx DC location reporting is largely from higher order modulation (e.g. UL 256 QAM) 

2/ There will be explosive number of possible UL BWP combinations with increasing number of serving cells and BWPs per each serving cell in UL CA in the end. However, NW may use only part of the combinations most of times. 
From the above considerations, we think the following RRC-based signalling mechanism can be future-proof while keeping R15 principle: 

1/ NW requests UE which BWP combinations it is interested in knowing DC location i.e. one example in 2 UL CA case

reportUplinkTxDirectCurrentCA-v16xy

SEQUENCE (SIZE (1..maxNrofRequestedBWPComb-r16)) OF RequestedBWP-Comb-r16  OPTIONAL    -- Need N

RequestedBWP-Comb-r16 ::=                   SEQUENCE {

    bwp-IdList-r16                       SEQUENCE (SIZE (2)) OF BWP-Id
2/ if requested by NW, UE accordingly reports the DC location for each requested BWP combination i.e. 

UplinkTxDirectCurrentCA-List-r16 ::=               SEQUENCE (SIZE (1..maxNrofRequestedBWPComb-r16)) OF UplinkTxDirectCurrentCA-r16

UplinkTxDirectCurrent-CA-r16 ::=           SEQUENCE {

    servCellIndex                           ServCellIndex,

    shift7dot5kHz                           BOOLEAN,

    txDirectCurrentLocation                 INTEGER (0..3301)

}


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


RANP guidance [2] text seem to imply that FR2 is to be considered as part of “forward compatibility” set, while usually in RAN2, the signalling design tries to cover FR1 and FR2 with one signaling where possible.  
Q4: Do you agree that RAN2 should differentiate between FR1 and FR2 in signalling of Tx DC location for the Rel-16 solution?

	Company
	Yes/No
	Comments

	Apple
	No
	We think the signaling should be FR agnostic and any FR specific signaling would be handled based on additional requests from RAN4/1.

	OPPO
	Yes 
	It is up to RAN4 decision. 

	Qualcomm Incorporated
	No
	We do not think a special consideration on FR1-FR2 differences is needed.

	Huawei, HiSilicon
	No
	Share same view as Qualcomm.

	Samsung
	No
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 For the initial discussion, the rapporteur would like to see if there are views from companies on any other way of reporting the Tx DC location that is not discussed.  
3.3 Misc topics to clarify
It has been proposed in [3] that the UE signaling via RRC can be optimized with the assumption that the UE Tx DC sub-carrier location is dependent only on the wideband carrier bandwidth based on the lowest and highest CC that is activated (an example is shown in the below figure). The rapporteur would like to get companies views on this topic to facilitate faster resolution in case RRC signalling is to be pursued.




   

Figure1 DC locations for different activation CC combinations

Q5: Do you agree that the UE Tx DC location is only impacted by the lowest bound frequency and highest bound frequencies of the activated CCs irrespective of the activation status of the CCs in the middle frequencies?
	Company
	Yes/No
	Comments

	Apple
	No
	While we tend to agree with the technical reasoning, it is not guaranteed that all UEs will implement in such a way.

	OPPO
	No 
	it should be up to UE implementation. E.g. some UE’s DC location is based on band, some UE’s active BWP or configured BWP.



	Qualcomm Incorporated
	No clear
	This is beyond RAN2’s expertise. The suggested assumption most likely would not hold in case of 2PA architecture.

	Huawei, HiSilicon
	
	We assume so except 2PA architecture, but we agree this is not within RAN2 scope and if needed, we can check with RAN4 about this understanding. 

	Samsung
	No
	How to determine exact Tx DC location seems within RAN4 remit of work. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


It has been discussed in [4] that the dormancy status or the deactivated status of the SCell in the intra-band UL should not be used for reporting the Tx DC location information. The rapporteur would like to collect views on this as well.

Q6: Do you agree that the UE can skip reporting the Tx DC location information for SCell carriers which are deactivated, or which are in dormancy?
	Company
	Yes/No
	Comments

	Apple
	No
	Since intra-band UL CA can have contiguous spectrum, the channel BW might force some UE implementations have the Tx DC location be influenced by the deactivated/dormant SCells where the DC location might be in the BWPs of these SCells.

While there is the option of UE reporting “outside” BWP for activated carriers, it might be useful to include the deactivated/dormant SCell BWP info, if this helps with reporting the DC locations.

	OPPO
	Yes 
	It is up to UE decision to report the DC location based on UE RF bandwidth. 

	Qualcomm Incorporated
	
	This is something we can check with RAN4.

We think the solution can be generic enough for the UE to be able to signal DC location per serving cell, regardless of activation status of serving cell.

	Huawei, HiSilicon
	
	It depends on the solution. If the solution reports all potential locations in a one-shot manner, there is no need to have any further actions specifically for scell or dormancy. So we also prefer to have some generic approach in general.

	Samsung
	No
	We do not see any value on this. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Conclusion
TBD
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