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[bookmark: OLE_LINK25]1 Introduction
In last meeting, some issues related to the non-collocated ENDC and NR CA were extension discussed. However, the discussion mainly focus on the type 2 UE, i.e. 2x2 in each carrier. For the new type UE (we call it as type 3 UE in this paper), i.e. 4x4 in each carrier, it was postpone to RAN4 #104bis-e meeting.
For type 2 UE, there were some agreements captured in the approved WF [1], where some of them are captured below for convenience:
Sub-topic 2-2: UE RF architecture baseline
< Issue 2-2-1 (a): UE RF architecture>
Agreement: 
· Total four RF antenna is assumed.
· [bookmark: OLE_LINK52]Reuse UE RF architecture of inter-band non-contiguous DC_42_n77/78 EN-DC Type-2 (i.e. 2 layer/2 Rx Chain per CC, total 4 Rx Chain) as the baseline.

< Issue 2-2-1 (b): Meaning of number of Rx Chain>
Way forward: 
· Clarify meaning of number of Rx Chain in the case of total 4 Rx Chain as follows
· Antenna/RF paths as baseline
· Further clarify in next meeting with consideration on other aspect, such as BB
< Issue 2-2-2: CA bandwidth class>
Agreement:
· [bookmark: OLE_LINK15]1 CC on each sub-block. This means to be a total of 2 CC, i.e. n78(2A)/n77(2A) for CA as baseline
· 3 CC, i.e. n77(3A)/n78(3A), is not precluded. The work on 3CC should be done after work for 2CC is finalized and it is clear how many non-collocated base stations are assumed.

Sub-topic 2-3: RF requirements
< Issue 2-3-1: Power Imbalance and in-band blocking>
Agreement:
· [bookmark: OLE_LINK2]25dB power imbalance, 1dB REFSENS relaxation. RAN4 may revisit if there is technical concern.

Sub-topic 2-5: UE Capability
< Issue 2-5-1: Clarify Type-1 and Type-2 UE configurations for non-collocated NR CA>
Agreement:
· Type-1 is default/legacy already specified and Type-2 should be specified for non-collocated NR-CA.

< Issue 2-5-2: Introduce intra-band non-collocated MR-DC/NR-CA behaviour via UE capabilities>
Way forward:
· Introduce new UE capability for intra-band non-collocated NR-CA Type-2 UE
Final decision should be made after the feasibility study of architectures and functionality.
[bookmark: OLE_LINK3]And for type 3 UE, it was agreed:
Sub-topic 3-1: UE RF architecture on new Type UE
< Issue 3-1-1: UE RF architecture and RF requirements on new Type UE for 4 layer MIMO case>
Agreement:
· Focus on NR-CA Type-2 UE (2 Rx Chains per CC, total 4 Rx Chains) in this meeting and begin discussions on UE RF architecture of “New Type UE” from next meeting
It can be seen that almost all of the issue on type 2 UE were completed although there was still some concerns from companies on some topic like power imbalance.
[bookmark: OLE_LINK33]Therefore, in this contributions, we continue to discuss some open issues for type 2 UE and meanwhile, some initial discussions on type 3 UE are given for non-collocated deployment for inter-band ENDC and intra-band non-contiguous NR CA. 
2	Discussion
[bookmark: OLE_LINK10][bookmark: OLE_LINK66][bookmark: OLE_LINK23]The scope of this WID is shown below:
[image: ]
[bookmark: OLE_LINK27]That is, to support non-co-located scenario, the scope should be:
[bookmark: OLE_LINK22][bookmark: OLE_LINK24]1. 2-layer MIMO case for intra-band non-contiguous NR CA, i.e. NR CA n77(xA)/n78(xA) type 2 UE; 
[bookmark: OLE_LINK16]2. 4-layer MIMO case for both intra-band non-contiguous NR CA and inter-band non-contiguous ENDC, i.e. NR CA n77(xA)/n78(xA) and ENDC 42-n77/n78 new type UE(?), respectively.
[bookmark: OLE_LINK17]For the carrier(s) in each sub-block in CA n77(xA)/n78(xA), it was already agreed in RAN4 #104 meeting, which is 1 CC on each sub-block. This means to be a total of 2 CC, i.e. n78(2A)/n77(2A) for CA as baseline. For 3 CC, i.e. n77(3A)/n78(3A), is not precluded. The work on 3CC should be done after work for 2CC is finalized and it is clear how many non-collocated base stations are assumed. So only focus on n78(2A)/n77(2A) currently.
Type 2 UE
[bookmark: OLE_LINK4]For the type 2 UE, it was agreed that ‘25dB power imbalance, 1dB REFSENS relaxation. RAN4 may revisit if there is technical concern’, although majority companies think the ‘25dB power imbalance, 1dB REFSENS relaxation’ of inter-band non-collocated ENDC can be reused, still few companies still have concern.
In our understanding, the RF architecture are general identical for ENDC and NR CA for the same band combination. Therefore, for intra-band non-contiguous NR CA n77/n78 type 2 UE supporting non-co-located scenario, the situation is quite similar with ENDC 42-n77/n78, where no analogue filter between the 2 carriers with larger power imbalance between carriers. Therefore, we think 25dBc power imbalance of existing inter-band ENDC type 2 UE which corresponds to 1dB REFSEN degradation can be reused. It shall be noted that same power imbalance of 6dB are applied for both inter-band ENDC and intra-band non-contiguous CA type 1 UE.
[bookmark: OLE_LINK41][bookmark: OLE_LINK6]Proposal 1. For non-collocated type 2 UE supporting intra-band non-contiguous CA, 25dBc power imbalance of inter-band ENDC type 2 UE which corresponds to 1dB REFSEN degradation can be reused. 
Type 3 UE
[bookmark: OLE_LINK31][bookmark: OLE_LINK36]For type 3 UE, 4-layer MIMO case for both intra-band non-contiguous NR CA and inter-band non-contiguous ENDC, i.e. NR CA n77(2A)/n78(2A) and ENDC 42-n77/n78 are supported.
[bookmark: OLE_LINK12]The RF architecture should be discussed first due to it will impact on the RF requirements definition. For type 3 UE, due to up to 4Rx antennas are supported for smartphone so far, so it is reasonable to assume total 4Rx antenna as baseline for type 3 UE of both ENDC 42-n77/n78 and NR CA_77(2A)/n78(2A)
But of course, considering the 4Rx antennas are baseline for band n77/n78, and also 2Rx/4Rx antenna could be enable for LTE band 42, then 6Rx antennas could be taken into account only for ENDC case if 6Rx antenna is supported in future, i.e. 2 antennas for band 42 carrier and other 4 antennas for band n77/n78 carrier. In addition, it is quite straightforward to use total 8Rx antennas for CA_n77(2A)/n78(2A) where 4Rx antennas for each carrier. However, 8Rx WID was for FWA/CPE type device in Rel-18, not for smartphone. In other words, supporting 8Rx antenna in smartphone is somehow quite challenging. So whether or not supporting Rx requirements for 8 RX antennas is FFS and it can be discussed after the related requirements of 8Rx completed.
[bookmark: OLE_LINK45][bookmark: OLE_LINK42]Therefore we only focus on total 4Rx antennas for type 3 UE. To support 4*4 in each carrier, by comparing n77(2A)/n78(2A) with ENDC 42-n77/n78, similar with type 2UE where total 4 Rx antennas are supported, we still think it is reasonable to keep to same RF requirements between them.
[bookmark: OLE_LINK51][bookmark: OLE_LINK13]Proposal 2. Same RF requirements with total 4Rx antennas should be applied for CA_n77(2A)/n78(2A) and ENDC 42-n77/n78 type 3 UE supporting non-collocated scenario.
For the RF architecture with total 4Rx antennas, in our understanding there are two possible architectures as shown in Fig 1.
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[bookmark: OLE_LINK48]Fig 1. Type 3 UE RF architecture for inter-band ENDC 42-n77/n78 non-collocated
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]In Fig 1(left), band 42 and n77 share the Rx chain and there are total 4Rx antenna and total 4Rx chain. In this architecture, considering 6dB power imbalance is defined for collocated scenario, so larger than 6dB power imbalance should be defined to support non-collocated scenario. In other words, this architecture is same with co-collocated scenario but with different power imbalance. It may difficult to separate the different carriers to support non-collocated scenario due to Rx path are common with same AGC setting.
In Fig 2(right), partially separated Rx chains are used for band 42 and n77. It seems it can quite compliance to support non-collocated scenario for different carriers deployed in different time. Also this RF architecture can be applied to n77(2A)/n78(2A).
[bookmark: OLE_LINK5][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK11]Proposal 3. The RF architecture with total 4Rx antennas with 8Rx chain (4 layer/4Rx chain per CC, total 8Rx chain) can be seen as an alternative. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK39][bookmark: OLE_LINK28]Proposal 4. Whether or not supporting total 8Rx antennas is FFS.
3 Conclusion
In this contribution, we give some initial discussions on the RF requirements for non-collocated deployment for inter-band ENDC and intra-band non-contiguous NR CA type 2 UE and type 3 UE. 
The conclusions are:
Proposal 1. For non-collocated type 2 UE supporting intra-band non-contiguous CA, 25dBc power imbalance of inter-band ENDC type 2 UE which corresponding to 1dB REFSEN degradation can be reused. 
Proposal 2. Same RF requirements with total 4Rx antennas should be applied for CA_n77(2A)/n78(2A) and ENDC 42-n77/n78 type 3 UE supporting non-collocated scenario.
Proposal 3. The RF architecture with total 4Rx antennas with 8Rx chain (4 layer/4Rx chain per CC, total 8Rx chain) can be seen as an alternative. 
Proposal 4. Whether or not supporting total 8Rx antennas is FFS.
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