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Introduction
At RAN1 #93, an LS [3] was approved on UE features. One of the remaining issues was highlighted in the LS and a decision at the Plenary was requested. The relevant text from [3] is copied below:

“RAN1 respectfully asks RAN to discuss 2-28 and Component 7) of 5-1 and also to decide whether the feature is mandatory/optional based on RAN WG recommendations.”
In this contribution, we discuss UE feature 5-1.

Discussion  
The LS [3] asked about Component 7) of UE feature 5-1. The relevant entries in the UE feature table are copied below.


	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation
- RA Type 0 only and Type 1 only for PDSCH without interleaving
- RA Type 1 for PUSCH without interleaving
2) Time-domain resource allocation
- 1-14 OFDM symbols for PUSCH once per slot 
- Starting symbol, and duration are determined by using the DCI
- PDSCH mapping type A with 7-14 OFDM symbols
- PUSCH mapping type A and type B
- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols
3) TBS determination
4) Nominal UE processing time for N1 and N2 (Capability #1)
5) HARQ process operation with configurable number of DL HARQ processes of up to 16
6) Cell specific RRC configured UL/DL assignment for TDD
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection 
9) In TDD support at most one switch point per slot for actual DL/UL transmission(s)
	
	Yes
	
	N.A.
	N.A.
	N.A.
	
	Note: If UE is configured with more than 8 HARQ processes, RAN4 continue to discuss the impact of 16 HARQ processes

	RAN1
	Mandatory without capability signaling
	Mandatory without capability signaling

	5-1a
	UE specific RRC configure UL/DL assignment
	Dynamic UL/DL determination based on L1 scheduling DCI with cell-specific and UE specific RRC configured UL/DL assignment
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	RAN1 needs to check component
	RAN1
	
	


 

A proposal had been made in [5] to create a new feature by copying Component 7) and at the same time deleting it from basic feature 5-1. (Note that the proponent company had a ‘principles’ proposal [6] before, recommending against similar changes. Of course, this should not prevent giving full consideration to the current proposal in [5]. As a matter of fact, we think the IoT aspects raised are generally the most important considerations for the decisions on capability signaling.) 

There has been extensive discussion on
a) Whether removing Component 7) from the basic feature 5-1 would create forward compatibility problems and 
b) Whether leaving Component 7) in the basic feature 5-1 could create IoT issues, given that some early gNBs may not use dynamic TDD. 

Our views on these issues are as follows: 

Whether removing Component 7) from the basic feature 5-1 will create forward compatibility problems

If in the future there is a deployment where DL and UL assignments are fully flexible, there would be gNBs that either signal no cell-specific DL/UL configuration or signal cell-specific DL/UL configuration where all slots are indicated as ‘Undefined’.  If there were UEs that don’t support Component 7), they would not be able to access these cells. Although these UEs could operate with DL/UL configuration received via dedicated signaling, they will not be able obtain such signaling as they cannot access the cell. 
Therefore, in our view, removing Component 7) from the basic feature 5-1 would create forward compatibility problems at least in SA modes. 

Whether leaving Component 7) in the basic feature 5-1 could create IoT issues, given that some/many early gNBs may not use the dynamic TDD feature.

The NR design principle has been that a cell-specific DL/UL configuration is mainly used as indication for other cells and/or other operators. The air-interface operation between a gNB and a UE served by the gNB is mostly the same with or without cell-specific DL/UL configuration. This was the result of the agreement captured in [7] and copied below:
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R1-1706775 [8]	WF on TDD Configurations	Qualcomm, Ericsson, Nokia
Agreements:
· Strive for unified design regardless of whether the DL/UL resource partition is dynamic or semi-static
· UE behaviors at least the following are common regardless of whether the DL/UL resource partition is dynamic or semi-static:
· Scheduling timing between control to the scheduled data
· HARQ-ACK feedback including timing
· Strive for a limited number of semi-static DL/UL resource partition.
· NR may include tools motivated by either dynamic or semi-static.
· FFS: UE behavior if there is a conflict between dynamic and semi-static signaling.

The UE will derive presence of DL or UL based on detected SSB/RMSI/PRACH and subsequent semi-static signal configurations and grants. Similarly, the derivation of HARQ timing is the same with or without semi-static DL/UL configuration, as per the agreement above. 
Therefore, a gNB that does not support dynamic TDD operation can still omit sending cell-specific DL/UL configuration or set it to all ‘Undefined’, without changing any other aspect of its operation, in order to perform IoT testing. 
We believe that IoT testing opportunity is crucially important to any mandatory feature, therefore we think that due consideration needs to be given to testing TDD operation without cell-specific DL/UL configuration. However, unless problem is identified with the approach mentioned above, i.e. reusing the same gNB setting that uses a semi-static DL/UL configuration for testing but signal all slots as ‘Undefined’, we think the IoT issue can be solved.   

In light above the above, we make the following proposal: 

Proposal: 
Keep Component 7) in Feature 5-1 unless a problem with TDD operation without cell-specific DL/UL configuration signaling is identified.

Conclusion
We have made the following proposal regarding the question raised in the RAN1 LS [3]
Proposal: 
Keep Component 7) in Feature 5-1 unless a problem with TDD operation without cell-specific DL/UL configuration signaling is identified.


References
[1] “RAN1 Chair’s Notes”, RAN1 #93, May 25, 2018
[2] R1-1807891, “Updated NR UE features”, NTT DOCOMO, AT&T
[3] R1-1807896, “LS on NR UE feature list”, RAN1
[4] R1-1807616, “NR Features and Capabilities”, Qualcomm
[5] R1-1805897, “Remaining issues of NR UE features”, Huawei, HiSilicon
[6] R1-1801044, “Overview on NR UE feature list”, Huawei, HiSilicon
[7] “RAN1 Chair’s Notes”, RAN1 #88bis, April 7, 2017
[8] R1-1706775, “WF on TDD Configurations”, Qualcomm, Ericsson, Nokia  

Page 3 of 4

