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1 Introduction
At the last RAN1 #90 meeting, the following was agreed:
	Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda

· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI

· FFS: In addition, MAC CE based approach is supported

· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part

· The default DL bandwidth part can be the initial active DL bandwidth part defined above 

· FFS: The default DL bandwidth part can be reconfigured by the network

· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)

· FFS: other conditions to switch to default DL bandwidth part



In this contribution, we address some of the FFS parts in this agreement and also give further design guidance on carrier aggregation in NR.
2 Remaining Details of Bandwidth Parts
At the NR AH #2 meeting it was agreed to either support L1 based activation or MAC CE based activation. According to the agreements at RAN1 #90, DCI based activation is agreed. Thus, a MAC CE based approach is automatically precluded unless we revert the agreement from RAN1 AH #2. In order to do so, a clear motivation of why MAC CE based activation needs to be supported in addition to DCI based activation is required, however, such a motivation or need is currently not apparent. We thus propose to preclude MAC CE based activation of BWPs as the DCI based approach is deemed sufficient.
Proposal 1: MAC CE based activation of BWPs is precluded in Rel. 15
At the last RAN1 #90 meeting, it was also agreed to have the notion of a default DL bandwidth part. In our view, this default bandwidth part is valid until the UE receives via RRC (re)configuration one or more new bandwidth parts. This can be handled for DL and UL, respectively. In other words, the default bandwidth parts for DL and UL are valid until at least one bandwidth part is configured for the DL and UL, respectively, at what time the default DL/UL bandwidth part becomes invalid. The “default” bandwidth part in the agreement thereby could either be explicitly indicated or, alternatively, could be implicitly derived, e.g., as the bandwidth part with the lowest bandwidth part index. These signaling details can be left to RAN2 though and do not require discussions in RAN1. 
Proposal 2: The default bandwidth parts for DL and UL are valid until at least one bandwidth part is configured for the DL and UL, respectively, at what time the default DL/UL bandwidth part becomes invalid

Lastly, timer-based (de)activation of bandwidth parts was agreed, however, it was left FFS whether to reuse the DRX timer for the (de)activation procedure. We don’t see a strong motivation for introducing a new timer in addition to the DRX timer and hence propose to simply use the DRX timer for this purpose.
Proposal 3: Activation/deactivation of DL bandwidth parts by means of a timer reuses the DRX timer

3 Uplink Scheduling for Intra-band CA
Depending on UE implementation, allocated bandwidths for signal/channel transmissions, and spectrum fragmentation, support of multiple simultaneous transmissions in the UL may be challenging. This has been the case in traditional spectrum regimes, e.g., simultaneous PUSCH/PUCCH or intra-band CA in LTE and this is even more so true for mmWave spectrum. In particular, support of multiple simultaneous transmissions in the UL, again depending on UE implementation, allocated bandwidths, and spectrum holdings, may require significant power reductions (cf. A-MPR) resulting in deteriorated coverage and performance. Hence, a common conclusion is to not support simultaneous transmissions in the UL.

Bands in mmWave spectrum are commonly unpaired. In addition, at least for intra-band CA deployments, the TDD UL/DL configuration, or more generally, the transmission direction on one component carrier dictates the transmission direction on all other component carriers. At the same time, TDD means that a single CC can be used for both transmission directions by means of a duplexer. In conjunction with the above, this presents several problems: on the one hand, the network cannot decide the transmission direction for each CC independently, i.e., at any given time all CCs are either DL or UL, and when all CCs are in UL direction, a given UE may only be able to use a single CC without degrading the performance. 

It can be argued that while a given UE may not be able to transmit on multiple CCs simultaneously, thereby significantly experiencing degraded throughput, this can be alleviated at the network by multiplexing many users across all available CCs whereby a given UE can only transmit on a single CC. So in a system with 8 CCs of 100MHz each, a single UE may only use 100MHz in the UL but the network can use all 800MHz.

While this is indeed the case, several degrees of optimization can be envisioned. For example, said single CC could be semi-statically configured per UE. In other words, a given UE would receive DL transmissions on all CCs (800MHz in said example) but would semi-statically transmit on a fixed CC (i.e., 100MHz) determined by RRC signaling. 

Alternatively, multiple CCs could be configured for the UL but at any given time, only a single CC can be activated, e.g., by MAC CE or L1 signaling. This would allow the network to dynamically activate CCs without the need for RRC reconfiguration. 

Both methods, unfortunately, present severe shortcomings. That is because in either case the UE can only have a single activated UL carrier. However, that is not the requirement. Rather, it shouldn’t matter how many UL CCs are activated as long as the UE is not required to transmit simultaneously on multiple ones. For example, in case of dynamic L1 activation of CCs, a UE could transmit PUSCH in one slot on one CC and in a different slot on a different CC. But such a slot level switching of CCs seems arbitrary, unmotivated, and tailored towards PUSCH transmissions, particularly ones based on slots. It would be much more desirable to have all CCs activated at all times (per a given configuration) and to schedule transmissions at the UE such that simultaneous ones at any given time are avoided. For example, unlike LTE, NR allows to TDM PUSCH and PUCCH—the very reason UCI on PUSCH was specified in Rel. 8. So a UE could transmit UCI on PUCCH on one CC and data on PUSCH on a different CC, not at the same time but within the same slot. This would equally be useful for SRS transmissions. For example, restricting the UE to a single active UL CC may impose severe restrictions or even performance degradations in the DL operation. If only a single UL CC can transmit SRS, sounding performance of DL CCs without corresponding UL CC will be severely limited. Hence, the network should be allowed to schedule UL transmissions (PUSCH, PUCCH, SRS) on any CC as long as the UE is not expected to transmit these at the same time. Thereby, PUSCH and PUCCH can be multiplexed in time within a slot and all DL CCs can be sounded without restriction. 

Proposal 4: NR supports multiple active UL CC in intra-band CA without specifying power reductions (A-MPR)

· Some UEs with multiple activated UL CCs are not expected to transmit simultaneously on multiple CCs 

· These UEs can transmit multiple UL transmissions on multiple CCs within the duration of a slot as long as those transmission do not overlap in time
4 Conclusion

In this contribution, we addressed some of the FFS parts for bandwidth parts and also gave further design guidance on carrier aggregation in NR. The following is proposed: 
Proposal 1: MAC CE based activation of BWPs is precluded in Rel. 15
Proposal 2: The default bandwidth parts for DL and UL are valid until at least one bandwidth part is configured for the DL and UL, respectively, at what time the default DL/UL bandwidth part becomes invalid

Proposal 3: Activation/deactivation of DL bandwidth parts by means of a timer reuses the DRX timer
Proposal 4: NR supports multiple active UL CC in intra-band CA without specifying power reductions (A-MPR)

· Some UEs with multiple activated UL CCs are not expected to transmit simultaneously on multiple CCs 

· These UEs can transmit multiple UL transmissions on multiple CCs within the duration of a slot as long as those transmission do not overlap in time

