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Discussion and Decision
1      Introduction
In RAN2#94 meeting, intra-NR aggregation was discussed and following was agreed.
1 Aggregation of NR carriers is to be studied

2 As in LTE, NR shall study lower layer aggregation (e.g. CA-like) and upper layer aggregation (e.g. DC-like) 

In this contribution, we further investigate aggregation within NR.
2      Discussion
2.1     Primary cell
In [1], it was proposed to decouple UE from PCell. The key question here is whether we should differentiate between PCell and SCell.

In LTE, there are several special cells: PCell (Primary Cell), PUCCH SCell, SpCell (Special Cell), and PSCell (Primary SCell). SpCell is defined from MAC entity perspective and it refers to PCell in MCG and PSCell in SCG. From PUCCH transmission perspective, PUCCH is transmitted on PCell, PUCCH SCell (if such is configured in CA) and on PSCell (in DC).
As in section 7.5 of TS 36.300 [2], PCell has some unique roles which are not available to SCell:

· At RRC connection establishment/re-establishment/handover, PCell provides the NAS mobility information (e.g. TAI).

· At RRC connection re-establishment/handover, PCell provides the security input. 
· PUCCH (CQI, ACK/NACK, SR) is transmitted on PCell.

· Re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF.

· 
Cross-carrier scheduling does not apply to PCell i.e. PCell is always scheduled via its PDCCH.
· Semi-persistent DL/UL resources can only be configured for the PCell and only PDCCH allocations for the PCell can override the semi-persistent allocation. 

· Activation/deactivation does not apply to PCell.
· eICIC is operated on PCell only.
Although CA is only introduced in LTE from Rel-10, and PCell concept might be seen as an after-thought, there are some reasons why such special cell concept is needed. There is reduced UE and network complexity when some special cell concept is used. For example, UE only needs to perform RLM in PCell (and PSCell), and only needs to acquire system information from PCell (with a few exception, e.g. MBMS related SIB acquisition). In addition, we may still apply some LTE principles to NR, e.g. cross carrier scheduling does not apply to PCell, activation/deactivation does not apply to PCell.
Therefore it might be still necessary to keep the PCell concept.

Proposal 1: Special cell concept is kept in aggregation within NR.
2.2     QoS support
In the discussion of LTE LAA, due to the different radio conditions on unlicensed carriers compared with that of licensed carriers, QoS support was extensively discussed. In DL, QoS handling is up to eNB implementation. In UL, RAN2 agreed to apply routing restriction per logical channel, and logical channel configuration indicates whether traffic for a logical channel can be transmitted in LAA SCells, i.e., configuration is not per serving cell.
For intra-NR aggregation, there might be similar problems as LTE LAA. Considering the aggregation of NR carriers from both low frequency and high frequency (which can be up to 100 GHz [3]), channel blockage has been identified as one distinct feature for above 6 GHz frequency which does not exist in the low band 3GPP 3D channel model [4]. As carrier frequency increases, it is easier for the radio signal to be blocked by small objects. Therefore such difference of radio condition in low and high frequencies has impact on QoS support, similar to the LAA discussion on licensed vs. unlicensed spectrum.

At current stage of study item, it might be too early to investigate solutions to efficiently support QoS considering different radio conditions on carriers. However, it might be possible to consider the routing restriction rule for NR as well. Further study might be needed on the granularity of such restriction, i.e. whether configuration is per frequency band, or per serving cell.
Proposal 2: Routing restriction of the mapping between bearers to carriers is used to handle different radio conditions on NR carriers.
3      Conclusion
In this contribution, we investigate aggregation within NR, and propose the following:
Proposal 1: Special cell concept is kept in aggregation within NR.
Proposal 2: Routing restriction of the mapping between bearers to carriers is used to handle different radio conditions on NR carriers.
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