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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the latest RAN4 meeting, RAN4 sent a LS [1] on non-simultaneous UL and DL from different two bands during UL CA to RAN2:
	RAN4 has concluded that the latter state of (UL, DL) = (n5+n8, n8) would potentially require some RAN2 specifications changes since the number of CCs in uplink is larger than that in downlink. Hence, RAN4 would like to ask RAN2 followings (see the details on TR 38.872). Based on RAN2 feedback, RAN4 will make a decision on whether to specify relevant requirements on this solution or not. 
· Whether or not it is feasible for dual UL CA of CA_n5-n8 to take a state of (UL, DL) = (n5+n8, n8) with the existing RAN2 specifications.
· Additionally, RAN4 would like to ask whether RAN2 can enable this kind of configurations with necessary possible changes in RAN2 specs within the Rel-18 timeframe, if requested later by RAN4 at Q3 at the earliest.


In this contribution, we will discuss the issue and share our view.
2. Discussion
RAN4 discussed feasibility of UL CA of CA_n5-n8 where n5 DL and n8 UL frequency ranges partially overlap as below:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD


For non-simultaneous n5 DL and n8 UL operation for UL CA of CA_n5-n8, the following two states as CA were discussed in RAN4: (UL, DL) = (n5, n5+n8)@t1, (n5+n8, n8)@t2.
[image: ]
For the state @t2, there are two UL CCs (n5 + n8) and one DL CC (n8). RAN4 realized that there may be RAN2 specification impact. In LTE, the specification obviously states that it is not possible to configure a UE with more UL CCs than DL CCs in TS36.300 [2]:
	[bookmark: _Toc131026039][bookmark: _Toc52490714][bookmark: _Toc46498401][bookmark: _Toc37760167][bookmark: _Toc29372229][bookmark: _Toc20402723]5.5	Carrier Aggregation
[bookmark: _Toc131026040][bookmark: _Toc52490715][bookmark: _Toc46498402][bookmark: _Toc37760168][bookmark: _Toc29372230][bookmark: _Toc20402724]5.5.0	General
<unrelated is ignored>
It is possible to configure a UE to aggregate a different number of CCs originating from the same eNB and of possibly different bandwidths in the UL and the DL:
-	The number of DL CCs that can be configured depends on the DL aggregation capability of the UE;
-	The number of UL CCs that can be configured depends on the UL aggregation capability of the UE;
-	It is not possible to configure a UE with more UL CCs than DL CCs;
-	In typical TDD deployments, the number of CCs and the bandwidth of each CC in UL and DL is the same.
-	The number of TAGs that can be configured depends on the TAG capability of the UE.


In NR, for a serving cell, the DL CC is mandatory and the UL CC(s) may be optional (for SpCell, the UL CC is also mandatory). There are one and only one DL CC, and 0-2 UL CCs. The related ASN.1 strutures are as below (extacted from TS38.331 [4]):
	SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
<unrelated is ignored>
}
<unrelated is ignored>
	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is absent, Need M.


<unrelated is ignored>
ServingCellConfigCommon ::=         SEQUENCE {
    physCellId                          PhysCellId                                                          OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon                DownlinkConfigCommon                                                OPTIONAL,   -- Cond HOAndServCellAdd
    uplinkConfigCommon                  UplinkConfigCommon                                                  OPTIONAL,   -- Need M
    supplementaryUplinkConfig           UplinkConfigCommon                                                  OPTIONAL,   -- Need S
<unrelated is ignored>
}
<unrelated is ignored>
	HOAndServCellAdd
	This field is mandatory present upon SpCell change (including path switch between a serving cell and a L2 U2N Relay UE) and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent.





In NR, Supplementary Uplink (SUL) was introduced in that one cell can be configured with two UL CCs. However, SUL differs from the aggregated uplink in that the UE may be scheduled to transmit either on the supplementary uplink or on the uplink of the carrier being supplemented, but not on both at the same time (the sentense is extracted from TS38.300 [3]). If excluding SUL (i.e., SUL is not counted), it still holds in NR that it is not possible to configure a UE with more UL CCs than DL CCs. For the (UL, DL) = (n5+n8, n8), n5 is not suitable as SUL for n8 since their frequency ranges are very close. Therefore, the CA (UL, DL) = (n5+n8, n8)@t2 is not supported in current RAN2 specificaiton since the “cell” corresponding to n5 UL has no corresponding DL CC but DL CC is mandatory.
Observation 1: Current RAN2 specification does not support that the number of CCs in uplink (except SUL) is larger than that in downlink.
In fact, from RAN2’s view carrier aggregation means cell aggregation. Supporting more UL CCs (except SUL) than DL CCs means supporting SCell without DL CC. However, RAN2 basic assumption for a cell is that DL CC is mandatory because, e.g., measurement for a cell is based on DL CC. If the basic assumption is violated, RAN2 schemes may be broadly impacted. One example is that the UE can not perform the RRM measurement for the serving cell without DL CC. How does the UE set the measurement value of serving cell in measurement report? How to perform the SCell release and RLM? Another example is how to indicate the band combination in the UE capability since the band combination is mainly based on DL CCs. 
Observation 2: Supporting more UL CCs (except SUL) than DL CCs means supporting SCell without DL CC, which violates RAN2 basic assumption and will broadly impact RAN2 schemes, e.g., SCell configuration, RRM measurement, RLM, UE band combination capability, etc. 
Based on the above analysis, we suggest not supporting more UL CCs than DL CCs at least in Rel-18.
Proposal: Do not support more UL CCs (except SUL) than DL CCs at least in Rel-18. Send reply LS to RAN4 to inform RAN2’s conclusion.

3. Conclusion
In the contribution, we have the following observations and proposals:
Observation 1: Current RAN2 specification does not support that the number of CCs in uplink (except SUL) is larger than that in downlink.
Observation 2: Supporting more UL CCs (except SUL) than DL CCs means supporting SCell without DL CC, which violates RAN2 basic assumption and will broadly impact RAN2 schemes, e.g., SCell configuration, RRM measurement, RLM, UE band combination capability, etc. 
Proposal: Do not support more UL CCs (except SUL) than DL CCs at least in Rel-18. Send reply LS to RAN4 to inform RAN2’s conclusion.
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