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1 Introduction
[bookmark: OLE_LINK25]In terms of the outcomes of the SI TR[1], three options were kept for high level implementations for inter-band CA band combination between band n5 and band n8, which are:
1)	Full band n5 and n8 RF filters implementation with option 1 and option2:
-	Option 1: Only support 1UL/2DL CA. Single UL in n5
-	Option 2: Support both 1UL/2DL and 2UL/2DL CA. Non-concurrent n5 DL and n8 UL
Note: Potential impacts on RAN2 are observed
2)	Dedicated RF filters implementation with partial frequency range
-	Option 3: Support both 1UL/2DL and 2UL/2DL CA. Dedicated filter to allow simultaneous n5 DL and n8 UL
During the SI time phase, there were no down-selections for the above three options, and during the WID time phase, RF requirements for each options are studied in the RAN4 #106-e-bis and #107 meetings, where the outcomes are captured in the WF[2][3].
In our understanding, the down-selections for the options for inter-band CA_n5-n8 should be done during the WID although there are some consensuses on the RF requirements for each option according to the WF[2].
[bookmark: OLE_LINK1]In this contributions, we give some discussions on the down-selections for the existing three options for inter-band CA_n5-n8.
2	Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK23]The summary for the three options can be found in the SI TR[1], we copy here for convenience as below:
Table 1: Trade-off between the feasible RF implementations (Extracted from subclause 5.1.4 in TR[1])
	Type of implementation
	Options
	Pros
	Cons

	Full band n5 and n8 RF filters implementation
	Option 1
	1. Current RF components can be reused easily.
2. The same RF filters can support both single carrier operation and CA operation.
3. UE cost may not be improved too much.
	1. UL_n5-n8 can’t be supported. Only DL_n5-n8_UL_n5 can be supported.

	
	Option 2
	1. Current RF components can be reused.
2. The same RF filters can support both single carrier operation and CA operation.
3. Compared to option 1, DL_n8_UL_n5-n8 can be supported additionally.
	1. Non-concurrent n5 DL and n8 UL limiting DL throughput
2. At least one additional n8 RX filter is required compared to option 1
3. There may be RF additional performance impacts caused by managing the non-concurrency between n5DL and n8UL
4. Potential impacts on RAN2 are observed

	Dedicated RF filters implementation with partial frequency range
	Option 3
	1. DL_n5-n8_UL_n5-n8 can be supported by UE within partial frequency range. Operators’ demands can be met.
2. There is no scheduling restriction for CA operation, but the specific partial frequency range.
	1. At least, but not necessary limited to one n8 UL dedicated filter with UL partial frequency range need to be developed for this specific CA operation.
2. n5 RX filtering may be impacted to avoid n8 UL at 904-914 blocking n5RX
3. Dedicated filter and full band filter need to be switched between single carrier operation and CA operation.


In terms of table 1, it can be observed that two sets of different RF implementations:
1. Full band n5 and n8 RF filters implementation: Option 1 and Option 2.
2. Dedicated RF filter: Option 3.
[bookmark: OLE_LINK31]It shall be noted that only dedicated RF filter for n8 UL with the frequency restriction of 904-915MHz is considered to study the RF requirements during the WID time phase.
[bookmark: OLE_LINK5]For option 1, it only supports 1UL/2DL NR CA and UL band is n5, which means band n8 cannot be used as UL due to full band filter is used and overlapping frequency ranges between band n5 Rx and band n8 Tx, which makes n5 Rx filter cannot filter the interference from n8 Tx.
While for option 2 and option 3, both of them can enable band n8 can be used as UL for inter-band CA_n5-n8, which means 2UL can be supported but different RF architectures are used.
[bookmark: OLE_LINK21]Observation 1. Option 1 can only support 1UL/2DL NR CA with only UL n5 band and does not require any new feature/mode of operation, while 2UL can be supported for both option 2 and option 3, where n8 band can be enabled as UL.
[bookmark: OLE_LINK4][bookmark: OLE_LINK22][bookmark: OLE_LINK11][bookmark: OLE_LINK29]As aforementioned, RF requirements of have already been studied for each options. From RF requirements perspective, only delta T/R and MSD requirements should be studied and defined for a new band combination. In terms of the WF [2][3], the studies for delta T/R and MSD requirements requirements for each options have almost completed. 
[bookmark: OLE_LINK55][bookmark: OLE_LINK43][bookmark: OLE_LINK2]Observation 2. RF requirements of delta T/R and MSD for each options have almost completed. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK33][bookmark: OLE_LINK32][bookmark: OLE_LINK36]For option 3, simultaneous Tx/Rx can possibly be enabled by using dedicated filter for the specific frequency range restriction of 904-915MHz belong to certain operators. However, it cannot be applied for the operator(s) in the different regions who hold different frequency ranges other than UL 904-915MHz. In the other words, operators in different regions who have different spectrum holdings will needs different dedicated filter to implement inter-band UL CA_n5-n8.
[bookmark: OLE_LINK39][bookmark: OLE_LINK16]From specification perspective, we think RF requirements defined in the specification shall not be derived from the dedicated filter based on restricted frequency range since we only check delta T/R and MSD requirements for band combination based on single band requirements. For example, the MSD requirement is a REFSEN exception requirement, and MSD for the victim band is derived from its own single band REFSEN requirement by considering additional interference from the aggressor band or IMD interference from dual UL of victim and aggressor bands. In the existing specification, the REFSEN requirements for a band are defined for full frequency range filter in both UL and DL, rather than restricted frequency range by using dedicated filter.
From the implementation perspective, we think it would not be a common practice in UE implementation by using dedicated filter based on restricted frequency range. Moreover, it might need additional RF chain to implement dedicated filter on top of full single band filter.
[bookmark: OLE_LINK49]Proposal 1. For option 3, the requirements for CA_n5-n8 derived from the dedicated filter should not be included in the specification. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK42][bookmark: OLE_LINK40][bookmark: OLE_LINK30]For option 2, the main purpose of restricting the non-concurrent operation between n5 DL and n8 UL is to avoid the serious degradation for band n5 DL when UL is n8, also it would also solve the Rx blocking issues. There are two configurations: one is (UL, DL) = (n5, n5+n8), and the other one is (UL, DL) = (n5+n8, n8). For the former one, it is the same with option 1. For the latter one, the issue is that the current RAN2 specification does not support configuring the scenario (UL, DL) = (n5+n8, n8) from RAN4 LS[4].
For the configuration of (UL, DL) = (n5+n8, n8), there is no DL transmission of band n5 from NW, NW only needs to receive UL from band n5. From RRM perspectives, several steps such as AGC, fine T/F tracking and TCI state indication to activate band n5 can be skipped from NW aspect if band n5 is not activated in the DL. In this case, due to no PDSCH/PDCCH in the n5, UE does not need to perform AGC, fine T/F tracking and receiving TCI state indication during band n5 activation, instead UE only needs to prepare for the UL transmission, it is reasonable to reuse the coarse time synchronization of band n8.
For the DL measurement(L1/L3 measurement) for the band n5, and also for the questions raised by RAN2 in the LS, we think the inter-band CA_n5-n8 shall be co-located scenarios. With assumption of co-located operation, it is natural and typical that the decision of mobility management (L3 measurement) on band n5 can be the same as that for co-located band n8. For L1 measurement, NW only need to determine the UL CSI through SRS reception due to no need to determine the DL CSI/TCI state since there are no PDSCH/PDCCH transmission. Furthermore it should be noted that it have already been supported in RAN2 since Rel-15 that even no RRM measurement for the Scell. In other words, the L3 measurement for band n5 can depend on the band n8.
From the implementation perspective, the exiting hardware can be reused for option 2.
[bookmark: OLE_LINK3]Observation 3. For the configurations of (UL, DL) = (n5+n8, n8), with assumption of co-located scenario, the RRM measurement for band n5 UL can depend on the band n8.
Observation 4. The existing hardware can be reused for option 2, while new hardware is needed for option 3.
With the above consideration, we have the following proposal.
Proposal 2. To adopt option 2 to enable band n8 UL for inter-band NR CA_n5-n8.
The companion reply LS can be found in [5]
3 Conclusion
In this contribution, we give some discussions on the down-selections for the existing three options for inter-band CA_n5-n8. The conclusions are:
Observation 1. Option 1 can only support 1UL/2DL NR CA with only UL n5 band and does not require any new feature/mode of operation, while 2UL can be supported for both option 2 and option 3, where n8 band can be enabled as UL.
Observation 2. RF requirements of delta T/R and MSD for each options have almost completed. 
Observation 3. For the configurations of (UL, DL) = (n5+n8, n8), with assumption of co-located scenario, the RRM measurement for band n5 UL can depend on the band n8.
Proposal 2. To adopt option 2 to enable band n8 UL for inter-band NR CA_n5-n8.
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