
[bookmark: _GoBack]3GPP TSG-RAN WG2 #109-e	R2-2000683
24th February – 6th March 2020

Source:                    	NTT DOCOMO, INC.
Title:  	Solution for under-reporting CSI-RS capabilities
Document for:        	Discussion and decision
Agenda Item:         	6.20.3.1	-	TEI16 enhancements led by other WGs
1. Introduction
At RAN2 #108, RAN2 discussed the issue on under-reporting CSI-RS capabilities, as per request from RAN1 [1]. RAN2 agreed to address this issue as TEI16, although early implementation from Rel-15 was FFS [2]. The rest and solution details were postponed to the next meeting. Thus, this paper is aimed at discussing the solution detail.
Due to the situation in the last meeting that different companies have different understanding on the problems that RAN1 observed, this paper attempts to develop the common understanding of the problems at first. Then, the solution detail is discussed, which is up to RAN2, according to the RAN1 LS [2].
2. Discussion
2.1. Understanding the under-reporting problems
According to the input from RAN1, the problems are summarised into the following two aspects:
Problem 1:	Limitation of active CSI-RS ports/resources in a slot;
As mentioned in the RAN1 LS, TS 38.214, sub-clause 5.2.1.6 defines the active CSI-RS ports/resources as shown below.
-	In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources than reported as capability.
The “capability” in this sentence corresponds to the following triplet defined in SupportedCSI-RS-Resource:
-	maxNumberTxPortsPerResource (i.e. Max. number of Tx ports in a resource);
-	maxNumberResourcesPerBand (i.e. Max. number of resources across all CCs within a band simultaneously);
-	totalNumberTxPortsPerBand (i.e. Total number of Tx ports across all CCs within a band simultaneously).
In case of CA, the definition turns out that the UE needs to support these max/total values for each band in the band combination, in any slots. Given that the triplet is defined per band outside the band combination signalling, the UE may not be able to support the triplet as it is for each band, due to the limitation of total processing capabilities. In this case, the UE may have to report the conservative values for the triplet, which is applicable to all supported band combinations. If the active CSI-RS ports/resources were configured via a TDM manner, i.e. across different slots, the UE would be able to report the higher values than the legacy triplet. 
Problem 2:	Lack of overall capabilities per codebook type.
For the feature group 2-33 (CSI-RS and CSI-IM reception for CSI feedback), the following component #4 and #5 were introduced to limit the total capability across all CCs per band combination:
-	maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC (i.e. Max. number of simultaneous CSI-RS resources in active BWPs across all CCs);
-	totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC (i.e. Total number of CSI-RS ports in simultaneous CSI-RS resources in active BWPs across all CCs).
These two capabilities are defined as common to all codebook types. In other words, the UE may have to report the conservative values supported for all codebook types. if these capabilities were defined per codebook type, the UE would be able to report the optimised value for each codebook type.
2.2. Solution for the under-reporting problems
RAN1 recommend signaling the triplet per band per band combination. As noted in the previous contribution [3], it was the old structure implemented until the September/2018 version (v15.3.0). As the consequence of extensive discussion between RAN1 and RAN2, the signalling structure was modified from the December/2018 version (v15.4.0), which achieves the reasonable balance between flexibility and signalling overhead. The alternative proposal made in the previous paper is revised as shown below, to address the two problems explained in sub-clause 2.2.
For Problem 1:
-	A UE can report another triplet to indicate the values supported for the TDM case.
-	Another triplet is reported for each codebook type per band (i.e. MIMO-ParametersPerBand).
For Problem 2:
-	For the TDM case, the UE can report another values of:
1)	Max. number of simultaneous CSI-RS resources in active BWPs across all CCs;
2)	Total number of CSI-RS ports in simultaneous CSI-RS resources in active BWPs across all CCs.
-	A UE can report a pair of 1) and 2) for each codebook type per UE.
-	Per supported band combination, the UE can indicate supported the set of resources amongst the per-UE signalling.
This revised solution can address the issues summarised in sub-clause 2.2, whilst reducing the amount of signalling compared to per band per band combination signalling recommended by RAN1. CRs to implement the revised solution are submitted to this e-meeting as in [6, 7]. Even for this solution, the legacy triplet can be used to cap the active CSI-RS ports/resources in a slot, as explained in sub-clause 2.1. In addition, another definition needs to be introduced to cap the active CSI-RS ports/resources for the TDM case. For Problem 2, further checking would be required whether the maximum value defined in the legacy signalling is enough for the new case. The draft reply LS to ask RAN1 to do so is also prepared for this e-meeting [8].
3. Summary and proposal
To address the under-reporting issues on CSI-RS capabilities, the followings are proposed:
Proposal 1:	Extend the CSI-RS capabilities to support the TDM case for each codebook type as proposed in [6, 7]
Proposal 2:	By replying to their LS as in [8], Ask RAN1:
1)	to define the CSI-RS ports/resources configured for the TDM case;
2)	whether Max. number of simultaneous CSI-RS resources and total Tx ports across all CCs are sufficient to reuse the legacy value (64 and 256, respectively) or larger value is preferred for the TDM case.
4. References
[1] R2-1916482, “LS on Discussion over UE capabilities of FG2-36/2-40/2-41/2-43,” RAN1.
[2] R2-20xxxx, “RAN2#108 Meeting Report,” ETSI MCC.
[3] R2-1916277, “Alternative solution for “under-reporting” CSI-RS capabilities,” NTT DOCOMO, INC.
[4] R2-1915903, “CR on CSI UE capabilities parameters (38.331),” Huawei, HiSilicon.
[5] R2-1915904, “CR on CSI UE capabilities parameters (38.306),” Huawei, HiSilicon.
[6] R2-2000688, “Extension of CSI-RS capabilities per codebook type,” CR to 38.331, NTT DOCOMO, INC.
[7] R2-2000689, “Extension of CSI-RS capabilities per codebook type,” CR to 38.331, NTT DOCOMO, INC.
[8] R2-2000690, “[DRAFT]  Reply LS on CSI-RS capabilities (FG 2-33/36/40/41/43),” NTT DOCOMO, INC.


1

