Page 1

3GPP TSG-RAN WG4 Adhoc Meeting #1801

R4-1800171
San Diego, USA, January 22 – 26, 2018
Agenda item:
4.3.2.9.1.1.4
Source:
Intel Corporation
Title:
Proposal on NC intra-band UL CA in FR2
Document for:
Approval
1. Introduction

The RAN4 discussion associated with NC CA support for FR2 has continued, while it has become clear that no CA combinations defined for FR2 have requested UL CA. This paper proposes a decision on NC intra-band UL CA in FR2 as a measure to accelerate the rollout of product for NR FR2.

2. Discussion
For background, a number of existing agreements on the topic are provided below.
	DRAFT LS on mmWave UE NC CA capability signalling (RAN4 #84Bis) [1]

RAN4 has discussed NC CA support for mmWave and has agreed that some UEs may be able to support NC CA only when CC frequency separation is smaller than full width of the operating band and some UEs can support any CC placement. UE should therefore have means to inform network if it has this limitation. 

The followings are the RAN4 preliminary signaling thinking to cover that issue.

Most feasible way for UE to inform network of its NC CA CC frequency separation capability is done from outer edge to the outer edge of the outmost CCs. 

The UE support of NC CA is conditioned on the frequency separation (gap) between the CCs. This capability may be different for UL NC CA and DL NC CA.

RAN4 would also like to note that the MIMO capability for intra-band NC CA may depend on the CC frequency separation supported.

WF Handling NC CA for mmW requirements (RAN4 AH3) [2]
To specify signalling to indicate the maximum supported CC separation by UE for intra-band NC CA.
· Signalling is band dependent
· FFS if center to center distance or edge to edge of CCs is signalled
· FFS values and amount of bits
· FFS applicability for UL CA
· The signalled maximum CC separation is the distance between all the CCs for the NC CA configuration for this UE


The situation with spectrum in FR2 has motivated the definition of a number of non-contiguous CA combinations in n257 (2 CCs), n258 (2 CCs), and n260 (8 CCs). The full span of these bands equals or exceeds 3 GHz and presents a technical challenge for practical UE implementations. Toward this end, it has been agreed to that the UE support of NC CA is conditioned on the frequency separation of the non-contiguous CCs and may also be different for DL and UL [2].

The currently defined CA combinations for FR2 do not include UL, but it is not clear whether market needs will prompt operators to request UL CA support for FR2 in future releases.  As a result, UE behavior with regard to the UL CA feature may be differentiated by release and not by UE capability.  From the chipset vendor point of view, such a situation is preferred to be avoided.  One approach to resolving this issue is to define a UE capability for UL CA, to be signaled per CA combination, and to set this capability to the default value of “not supported” in Rel-15 for all CA combinations in FR2.  Then, if in future releases UL CA enters the scope of FR2 CA combinations, UEs can be developed to support this feature and to implement the associated UL CA signaling.  As a future-compatibility step, the introduction of UL CA capability signaling in Rel-15 is proposed.
Proposal 1: Introduce for both frequency ranges a new UE capability for UL CA support, to be signaled per CA combination and set this capability to the default of value of “not supported” in Rel-15 for all CA combinations in FR2.

With the theme of NR specification acceleration quite common in various RAN WG discussions, it is helpful to also consider the problem of NR UE development in this context.  As product implementation planning for NR FR2 continues, the key hardware design decision related to UL CA support is still open and continues to pose risk to the overall design. Thus, a clear decision in RAN4 with regard to UL CA support for FR2 is needed in order to accelerate the UE development processes.

Proposal 2: In an effort to finalize the design requirements for NR FR2 UEs, UL CA shall not be supported in Rel-15. Whether UL CA will be introduced in Rel-16 or later can be discussed within the Rel-16 NR WI scope.

3. Conclusions

This paper proposes a decision on NC intra-band UL CA in FR2 as a measure to accelerate the rollout of product for NR FR2 with the following:

Proposal 1: Introduce for both frequency ranges a new UE capability for UL CA support, to be signaled per CA combination and set this capability to the default of value of “not supported” in Rel-15 for all CA combinations in FR2.

Proposal 2: In an effort to finalize the design requirements for NR FR2 UEs, UL CA shall not be supported in Rel-15. Whether UL CA will be introduced in Rel-16 or later can be discussed within the Rel-16 NR WI scope.
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