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[bookmark: _Toc116995841]Introduction
This document extends the discussion on the 8Rx UE demodulation and CSI requirements introduced in RAN4 #105 summarized in [1], discussions were continued through to RAN4 #108-bis where the latest way forward was summarized in [13].
The agreements reached during the previous meetings regarding 8 RX and CSI requirements are captured on the WFs [2], [8], [9], [10], and [13].
The major open topics being:
	· PDSCH requirements




This paper presents Nokia’s views on the open issues related to the 8Rx UE PDSCH demodulation.
[bookmark: _Toc116995842]Discussion
Within this paper, we discuss the parameters defined for simulation and definition of requirements for PDSCH, furthermore we make a series of observations and recommendations based on Nokia’s activities thus far.
Discussion within this contribution will be focussed on issues following the WF identified at RAN4 #108bis [13].
Issue 2-2-4: Rank for PDSCH CA requirements
Following RAN4#108bis one option was agreed in the WF for Rank for PDSCH CA requirement definition, this is as follows.
	· Rank 8 for 8Rx+8Rx, Rank 2 for 2Rx+8Rx and 4Rx+8Rx
· Rank 8 + Rank 8 for 8Rx+8Rx for UE supporting Rank 8 for 8Rx 
· Rank 2 + Rank 2 for 4Rx+8Rx
· Rank 2 + Rank 2 for 2Rx+8Rx



Our simulations in our companion simulation TDoc [5] have been re-run for RAN4#109 to include the new options for Rank2 on ‘hybrid’ bands and as such are presented in our companion contribution to support alignment and definition of PDSCH CA requirements.
[bookmark: _Toc149750581]RAN4 shall define requirements with Rank2 for ‘Hybrid’ bands, alignment to occur at RAN4#109
Issue 2-2-5: HARQ-ACK configuration per PUCCH group
Following RAN4#108bis one option was presented for HARQ-ACK configuration per PUCCH group:

	· Agreement
· Spatial bundling of PUCCH HARQ ACKs is disabled 
· Companies are encouraged to double check this simulation assumptions in the simulation configuration, if needed, updated simulation results are welcome to be submitted for next meeting.




To confirm, Nokia results presented at prior RAN4 meetings on this topic had the spatial bundling disabled.
[bookmark: _Toc149750582]RAN4 shall use prior results from Nokia on Rank8 cases, as these had PUCCH HARQ ACK bundling disabled.
Specification Structure for CA within Hybrid Bands
Following the agreement at RAN4#108bis there was an agreement to use Rank 8 for CA combinations with 8Rx and 8Rx, whereas for 8Rx with 4Rx or 2Rx Rank 2 requirements will be used.
This is captured in the following issue:
	
Issue 2-2-4: Rank
· Agreement
· Rank 8 for 8Rx+8Rx, Rank 2 for 2Rx+8Rx and 4Rx+8Rx
· Rank 8 + Rank 8 for 8Rx+8Rx for UE supporting Rank 8 for 8Rx 
· Rank 2 + Rank 2 for 4Rx+8Rx
· Rank 2 + Rank 2 for 2Rx+8Rx




For the structure within TS 38.101-4 [14] we believe that a new clause 5.2A.4 should be created to capture the new 8Rx CA requirements.
[bookmark: _Toc149750583]RAN4 shall create a new clause 5.2A.4 in TS 38.101-4 to capture 8Rx CA Requirements.
This new clause shall include tables for both FDD and TDD requirements and will further include requirements for both Rank 2 and Rank 8 in both cases. This will enable a selection of component carriers for either 8Rx and 8Rx or hybrid 8Rx CA combinations.
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Further to this a note should be added to a new table “Table 5.2A.4.1-3: Minimum performance for multiple CA configurations” to state that “For CA combinations between 8Rx and 4Rx or 2Rx, Rank 2 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.”
[bookmark: _Toc149750585]RAN4 shall add a note shall to a new table “Table 5.2A.4.1-3: Minimum performance for multiple CA configurations” to state that “For CA combinations between 8Rx and 4Rx or 2Rx, Rank 2 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.”
A similar note shall be added to include CA combinations with 8Rx and 8Rx compatible bands to use the Rank8 requirements.
[bookmark: _Toc149750586]RAN4 shall add a note shall to a new table “Table 5.2A.4.1-3: Minimum performance for multiple CA configurations” to state that “For CA Combinations with two 8Rx CCs, Rank 8 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.”


[bookmark: _Toc116995848]Conclusion
In this paper, we have assessed the current direction of the 8Rx WI, specifically PDSCH UE Demodulation performance. We have provided recommendations where agreements need to be made and requirements defined. Furthermore, we have provided updated results and analysis based on prior agreements at RAN4 #1060-bis-e in order to specify the performance of PDSCH demodulation.
Specifically, in the paper, the following Observations and Proposals were made:
Proposal 1: RAN4 shall define requirements with Rank2 for ‘Hybrid’ bands, alignment to occur at RAN4#109
Proposal 2: RAN4 shall use prior results from Nokia on Rank8 cases, as these had PUCCH HARQ ACK bundling disabled.
Proposal 3: RAN4 shall create a new clause 5.2A.4 in TS 38.101-4 to capture 8Rx CA Requirements.
Proposal 4: RAN4 shall include requirements for both Rank 2 and Rank 8 within the same respective FDD and TDD tables within the new clause 5.2A.4 of TS 38.101-4.
Proposal 5: RAN4 shall add a note shall to a new table “Table 5.2A.4.1-3: Minimum performance for multiple CA configurations” to state that “For CA combinations between 8Rx and 4Rx or 2Rx, Rank 2 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.”
Proposal 6: RAN4 shall add a note shall to a new table “Table 5.2A.4.1-3: Minimum performance for multiple CA configurations” to state that “For CA Combinations with two 8Rx CCs, Rank 8 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.”
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