3GPP TSG-RAN WG2 #109b-e
R2-200xxxx
Electronic, 20 Apr – 30 Apr 2020
Source: 
Huawei, HiSilicon
Title: 
Report of [AT109bis-e][034][DCCA] NR-NR DC (Huawei)
Agenda Item:
6.10.3
Document for:
Discussion and decision
1 Introduction
This is the report of the following offline discussion: 

· [AT109bis-e][034][DCCA] NR-NR DC (Huawei)

Scope: Treat topics in 6.10.3, Start immediately with R2-2003656 and R2-2003657. Wait for on-line discussion for others. 

Part 1: Determine which issues that need resolution, find agreeable proposals. Deadline: April 24 0700 UTC 

This offline discussion is to discuss the NR-DC power control coordination in case of Async CA when semi-static power control Alt 1-2 is used.
2 Discussion
2.1 Background

In R16, for FR1+FR1 NR-DC and FR2+FR2 NR-DC, semi-static power control Alt.1-2 is supported as captured in TS 38.213.

	If a UE is provided NR-DC-PC-mode = Semi-static-mode2

-
if at least one symbol of slot [image: image2.png]


 of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission overlapping with slot [image: image4.png]


 of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG overlapping with slot [image: image6.png]


 as described in Clauses 7.1 through 7.5 using [image: image8.png]


 or [image: image10.png]


, respectively, as the maximum transmission power

-
otherwise, the UE determines a power for the transmission on MCG or the SCG overlapping with slot [image: image12.png]


, as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering [image: image14.png]


 or [image: image16.png]


, respectively


In last meeting, we have already discussed and agreed for semi-static power control Alt1-2, network can exchange semi-static TDD configuration of serving cells, so that network can try to use larger power for better UL performance when there is no overlapping UL transmission between MCG and SCG.
· For NR-DC power control, need an IE to indicate the semi-static TDD pattern of MCG to SN when semi-static power control Alt 1-2 is set by MN (may already be present)

And considering RAN3 may be defining network exchange procedure on Xn for TDD pattern, we send LS in R2-2001759[1] , to ask RAN3 to support exchange of the semi-static TDD pattern for NR-DC power coordination.
	ACTION: 
RAN2 respectfully asks RAN3 to support exchange of the semi-static TDD pattern for NR-DC power coordination. It is up to RAN3 how to support such an information exchange, i.e. by reusing the existing IE (i.e. ‘intended TDD DL-UL Configuration NR' in Rel-16) or introducing a new IE.


2.2 Issues to be solved
In R16, Async CA is supported as well, wherein the frame boundary of serving cells within one CG is unaligned and the SFN is partially aligned. The MN/SN informs the UE of the slot offset between the PCell/PSCell and SCell(s) in ca-SlotOffset-r16.

ServingCellConfig information element

-- ASN1START

-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {

    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                   OPTIONAL,   -- Cond TDD

    …………………………
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N

    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N

    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S

    ]],

    [[

    firstWithinActiveTimeBWP-Id-r16     BWP-Id                                                        OPTIONAL,   -- Cond MultipleNonDormantBWP 

    firstOutsideActiveTimeBWP-Id-r16    BWP-Id                                                        OPTIONAL    -- Cond MultipleNonDormantBWP-WUS 

ca-SlotOffset-r16                      CHOICE {

        refSCS15kHz                                    INTEGER (-2..2),

        refSCS30KHz                                    INTEGER (-5..5),

        refSCS60KHz                                    INTEGER (-10..10),

        refSCS120KHz                                   INTEGER (-20..20)

    }                                                                                           OPTIONAL     -- Cond AsyncCA

 ]]

}

In case of Async CA deployed within MCG or SCG, only exchanging TDD pattern is not enough for MN/SN to determine the potential overlapping UL transmission. For example, if the MN only knows the TDD pattern of SCG serving cells, and assume the slot number is aligned between SCG serving cells as indicated in Figure 1, for MCG UL slots, it may think there is no UL overlapping in SCG; whereas in case of Asyn CA as indicated in Figure 2, due to slot offset, actually there is UL overlapping for the MCG UL slots. Considering all above, we think the MN/SN needs to be aware of the slot offset between SCell and spCell within SCG/MCG. 
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Figure 1. UL overlapping dertermination not considering slot offset
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Figure 2. UL overlapping dertermination considering slot offset
Q1: do companies agree that in case of Async CA MN/SN needs to know slot offset within SCG/MCG for semi-static power control Alt1-2?

	Company
	Yes/No
	Comments

	Ericsson
	No
	First we need to decide whether there is really a need to support DC with async CA within each cell group. What would be the deployment scenario? Unless a strong use case is found, we propose not to support this.

	Qualcomm
	Open for discussion
	We are open for discussion. But the use scenario seems not clear as Ericsson mentioned. Maybe Huawei can elaborate the scenario. 

	Huawei
	Yes
	For the comments from Ericsson and QC, our understanding is this is a possible scenario that the MN and SN operate as sync NR-DC, meanwhile the serving cells inside MN/SN operate as Async CA. 
From RAN1 spec perspective, we think there is no limitation to prevent Async CA from working together with sync NR-DC. And in sync NR-DC, only slot boundary is required to be aligned, which is similar with Async CA. So we are worried if this scenario is excluded, it would limit the use case of Async CA for operator. 

	ZTE
	See comments
	We think sync NR-DC with async CA is a possible scenario. Regarding the question, when power control mode is set to Alt1-2, we understand the MN and SN needs to know the timing of serving cells in the other CG. But transmitting slot offset is not the only solution.

	Nokia
	No (deployment use case to be identified first)
	Agree with Ericsson: Before going further, we should understand the deployment case where this occurs. 

	OPPO
	Open for discussion 
	We also think sync NR-DC with async CA is possible scenario. At least, there is no agreement to exclude configuration of NR-DC and async CA simultaneously.


In R15 NR-DC, the SFTD can be configure with UE to measure the timing difference between PCell and PSCell/neighbour cell. In case of Async CA, the first thought coming to mind maybe to reuse SFTD method to get the slot offset within SCG. However, there are some limitations with SFTD method. The first thing is that only MN can configure SFTD to UE, and only to measure the SFTD between PCell and PSCell. So from MN side, it maybe not very handy to know the time difference between PCell and SCG SCell(s). From SN side, it can know the time difference between PSCell and PCell if the MN includes this information in CGConfigInfo, but SN may still not know the time difference between other MCG SCell and PSCell. Another thing should be noted is that UE is not mandated to support SFTD, and performing SFTD may have negative impact on UE data transmission, so it should be avoided that configuring UE to do too much SFTD measurement. Therefore, we think to introduce network information exchange on slot offset may be an easier solution.
Q2: do companies agree to introduce network information exchange of slot offset within SCG/MCG for semi-static power control Alt1-2?

	Company
	Yes/No
	Comments

	Ericsson
	No
	First we need to decide whether there is really a need to support DC with async CA within each cell group. What would be the deployment scenario? Unless a strong use case is found, we propose not to support this.

	Qualcomm
	Open for discussion
	We are open for discussion. But the use scenario seems not clear as Ericsson mentioned. Maybe Huawei can elaborate the scenario.

	Huawei
	Yes
	In response to ZTE’s comments:

As we explained in discussion part, we also thought about SFTD. Theoretically, the method proposed by ZTE might work, that network (i.e. both of SN and MN) configures UEs to do SFTD between each MN serving cell (e.g. Cell1 and Cell2) and all the neighbour cells inside SN (e.g. Cell3 and Cell4). And since one UE can also measure SFTD between PCell and neighbour cell, the network needs to find multiple UEs configured with cell1 or cell2 as PCell to get the timing difference of this cell. However, our concern is that a UE is not mandated to support SFTD, which means there maybe few UEs supporting SFTD in field, so it might be difficult for the network to get the SFTD between all cells. Also it will increase the signalling overhead in Uu and have negative impact on UE data transmission. Therefore we prefer to let network handle this information exchange other than configure a lot of UE measurement.

For the SCS issue, in our understanding, we do not need to exchange the SCS configuration of serving cells, we can just to exchange the slot offset in a similar structure of ca-SlotOffset-r16, wherein the slot offset value is indicated with reference SRS, we think this is clear enough.

	ZTE
	No
	In our understanding, although slotOffset is per-UE configured, the absolute timing of each cell is fixed. For instance UE1 and UE2 both configured with Cell1(PCell)+Cell2(SCell), the absolute timing difference between Cell1 and Cell2 is the same (e.g. Cell 1 is 1.5ms early than Cell 2). But the configured slotOffset might be different due to different SCS configuration.
From network perspective, network will try to acquire the SFTD results (timing difference) among neighbour cells. And similar to CGI reporting, the SFTD results can be stored for future use. So network is aware of the time difference among cells. 
For power control, MN and SN know the TDD patterns of serving cells, then based on the stored SFTD results, MN can SN can derive the UL/DL information in each occasion. Thus exchange of slot offset field seems not necessary. 

On the other hand, the slotOffset is defined based on referenceSCS, and the referenceSCS means: 

“i.e. the maximum of PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig and this serving cell's lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig”.

If we exchange the slot offset, in our understanding, we still need to exchange the SCS configurations of PCell/PSCell/SCells, which is even more complex.

	Nokia
	No (see comments)
	Agree with Ericsson that we first need to determine the use case. However, if there is a use case, we are fine to consider INM.

	OPPO
	Maybe yes, maybe no
	I wonder whether the network can consider async CA impact when network design the TDD pattern?


If we agree to exchange slot offset between MN and SN, we also needs to decide this slot offset information should be UE dedicated signalling or non-UE dedicated signalling. As for different UE, the SCG serving cell(s) may be different, and the PC mode is configured per-UE, so we think this information is better exchanged at per UE level, i.e. including slot offset information of per serving cell within SCG/SCG in UE dedicated signalling. 
Q3: do companies agree the slot offset information should be exchanged at per-UE level?
	Company
	Yes/No
	Comments

	Ericsson
	No
	First we need to decide whether there is really a need to support DC with async CA within each cell group. What would be the deployment scenario? Unless a strong use case is found, we propose not to support this.

	Qualcomm
	See comments
	If the use/benefit scenario is identified, we think it can only be exchanged per-UE level because Async CA is per UE configured (not per Cell). 

	Huawei
	Yes
	

	ZTE
	No
	See our comments in Q2.

	Nokia
	No (see comments) 
	Agree with Ericsson that we first need to determine the use case. However, if there is a use case, then we still think this is about the network deployment, not a per-UE information, so all UEs would have the same offset. 

	OPPO
	Yes 
	Per UE level makes sense.


There are two options to enable the information exchange of slot offset between MN and SN. 

· Option 1: RAN2 to include the slot offset information in inter-node message.

· Option 2: RAN2 to ask RAN3 to include the slot offset information in XnAP message.

We understand the reason we asked RAN3 to enable the information exchange of TDD pattern in last meeting is because RAN3 is defining it then. However, from our knowledge, RAN3 is not considering to introduce slot offset related exchange procedure from the time being. Hence, we prefer to do this effort in RAN2 spec.

Q4: do companies agree RAN2 to include the slot offset information in inter-node message?
	Company
	Yes/No
	Comments

	Ericsson
	No
	First we need to decide whether there is really a need to support DC with async CA within each cell group. What would be the deployment scenario? Unless a strong use case is found, we propose not to support this.

	Qualcomm 
	Option 1 if use / benefit scenario is identified
	As we indicated in Q3, the slot offset is per-UE. Thus, it can only go with inter-node message. 

	Huawei
	Yes
	

	ZTE
	No
	See our comments in Q2.

	Nokia 
	No (see comments)
	Agree with Ericsson that we first need to determine the use case. However, if there is a use case, we are fine to use INM and don’t think this needs to be captured in RAN3 signalling (as the decision to use async CA is still with the PCell, so not all UEs will use it).

	OPPO
	Yes 
	


3 Conclusion

TBD
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