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Introduction
In this document, we discuss the following:
· Carrier aggregation related aspects are discussed in section 2.1
· Bandwidth parts related aspects are discussed in section 2.2
[bookmark: _Ref178064866]Discussion
CA related aspects
In RAN1#90, the following was agreed for NR CA design
Agreements:
· Confirm the WA at RAN1 NR AH#2
· HARQ-ACK transmission related to multiple DL component carriers is supported for DL component carriers operating with the same and different numerology
· The time granularity of a HARQ-ACK transmission on PUCCH, indicated in the DCI scheduling the PDSCH, is based on the numerology of PUCCH transmission
· FFS: For cross-carrier scheduling, support the following functionalities
· Multi-slot scheduling (i.e., one DCI schedules N slots with N TBs)
· For NR CA, for the scenario that all the carriers are 15Khz, around [32.47us] maximum uplink timing difference between two TAGs should be assumed in NR
· Granularity of TA for SCS = 15kHz is same as LTE
· Maximum number of TAGs is 4
· Note: final decision of the maximum timing difference is up to RAN4
· FFS: for other scenarios
· For NR CA, both semi-static and dynamic HARQ-ACK codebook are supported
· NR supports 2 cell groups for PUCCH for NR CA
· NR supports at least the configuration of one carrier transmitting the PUCCH within the cell group
· FFS The carrier transmitting the PUCCH is always PCC and/or carrier(s) transmitting the PUCCH can be SCC in a cell group containing PCC

We continue the discussion for several CA related aspects below
Cross-carrier scheduling
For cross-carrier scheduling reusing the LTE design is sufficient correspondingly it is sufficient to have 3 bits of CIF being possible to be configured for UL and DL scheduling correspondingly. It is important to remember that the key scenario for cross-carrier scheduling within LTE does not exist within NR either, i.e. to protect the control channel from interference from a neighbouring cell. This as the control channel in DL can be configured on different frequency resources in different cells within an operator network. Further no specific consideration needs to be done for BWP for cross-carrier scheduling other than what has already been agreed i.e. for a BWP an CORESET is associated.
Proposal 1-1
· CIF field is 3 bits
· No specific consideration is done for BWP and cross-carrier scheduling
On search space design
The UE monitors for random access response message and paging in the common search space as in LTE independent on if the UE is configured with CA or not. The UE does not monitor the common search space on secondary component carriers
Proposal
· The UE monitors for random access response messages and paging on the common search space
· The UE does not monitor the common search space on secondary component carriers
Multiple timing advance
To simplify the multiple timing advance discussion, it is assumed that we start from the LTE design in general, i.e. the UE supports up to 4 timing advance groups. Further only non-contention based random access response is supported for secondary timing advance groups. The corresponding random access response message as in LTE delivered on the primary component carrier
Proposal
· 4 timing advance groups are supported
· Only non-contention based random access is supported for secondary timing advance groups
On multiple numerology support
For support of CA and different numerologies on the different carriers one open issue is whether the PDCCH and PDSCH on the same carrier can have different numerologies. Strictly speaking we do not see use cases for this. One should further remember that each BW part is associated with a single numerology that includes the PDCCH and PDSCH if they are located on the same carriers. 
Another aspect discussed in RAN1#90 was the need to support DL multi-slot scheduling (with multiple TBs, and one TB per slot) specifically for the case of cross-carrier scheduling from low SCS carrier to high SCS carrier. The notion of slot aggregation and multi-slot scheduling should be first finalized for single carrier case and the approaches agreed for that case should be preferably reused for instead of creating a new variant for the above case. 
Proposal
· The case of PDCCH and the scheduled PDSCH having different numerologies is not supported for self-scheduling case
 
Configuration of PUCCH in a cell group
The PUCCH in one cell group can be configured on any UL carrier within the cell group. This to allow aggregation of low band together with high band wherein the HARQ feedback from the DL in a higher band goes on lower band. It is noted that the opposite should be allowed as well from the signalling. So no strict limitations should be introduced in terms of what is signalled and whether to deploy in certain way becomes a network deployment questions.
Proposal
· A PUCCH in a cell group can be configured on any UL carrier within the cell group
HARQ for CA
[bookmark: _GoBack]A unified discussion on HARQ codebook related aspects considering both CA and CBG is provided in [6].

BWP related aspects
Bandwidth parts – Use cases
The discussions on bandwidth part has focused on two different “use cases”: 
· The use of bandwidth parts as a tool to enable devices with a maximum bandwidth capability less than the network carrier bandwidth (here referred to as “bandwidth-limited UEs”). This is currently assumed to be relevant for both the downlink and the uplink transmission directions with independent bandwidth-part configuration/activation for the different directions.
· The use of bandwidth parts as a tool for enhanced UE energy efficiency (i.e. longer battery life) by enabling PDCCH monitoring within a more narrow bandwidth part and subsequent PDSCH reception within a more wideband bandwidth part (here referred to as “bandwidth adaptation”)
The first “use case”, i.e. enabling bandwidth-limited UEs, is undoubtedly the more important one in the sense that a requirement that all UEs should support the maximum network transmission bandwidth would be very demanding from a UE complexity point-of-view. In contrast, the second “use case”, i.e. bandwidth adaptation, is, in our view, significantly less important.
· The actual gains from bandwidth adaptation, in terms UE energy efficiency and battery life, have not been concluded on
· Even if there are fundamental gains in terms of UE energy efficiency, the actual use of bandwidth adaptation would be a network decision, something that may, potentially, reduce the gains in actual deployments
Observation: 	Bandwidth part as a tool to enable band-limited UEs is more important compared to bandwidth adaptation
The dynamic bandwidth-part activation needed for efficient bandwidth adaptation is also more complex, including possible error cases, compared to the semi-static bandwidth-part activation sufficient to enable bandwidth-limited UEs. 
With this in mind, we propose that the first priority with regards to bandwidth parts should be to ensure that bandwidth parts as a tool to enable bandwidth-limited UEs is finalized for the December specifications. Bandwidth adaptation should have lower priority with possible postponement to after December 2017, alternatively to release 16.  
Proposal: First priority with regards to bandwidth parts is to ensure that bandwidth parts as a tool to enable bandwidth-limited UEs is finalized for the December specifications. 
Bandwidth parts – Downlink vs uplink
The concept of bandwidth part is also much more relevant for the downlink direction compared  to the uplink direction and it is unclear to us if the concept of uplink bandwidth parts even need to be specified. 
In the downlink direction, a UE knows that PDCCH transmission takes place within a certain frequency range given by the configured CORESET(s). However, in case of dynamically scheduled PDSCH, the UE does not know the frequency resources of the PDSCH transmission until decoding the DCI has been completed and, at that stage, the PDSCH transmission may already been ongoing. Thus, for bandwidth-limited UEs, the concept of downlink bandwidth part is definitely needed in order for the UE to know on what frequency-domain resource PDSCH transmission may take place, i.e. what [limited] frequency range (= downlink bandwidth part) to receive. 
In contrast, in the uplink transmission direction a UE obviously knows in advance, i.e. before transmission is to begin, on what set of frequency-domain resources to transmit, either by explicit scheduling or by means of configuration perhaps in combination with UE-internal decisions. Those transmission resources should obviously be confined within a bandwidth not larger than the maximum UE uplink bandwidth capability.  Thus, in terms of enabling bandwidth-limited UEs, the concept of an active uplink bandwidth part different from the set of resources on which the actual transmission is to take place, does not seem to be really needed. In our view, the only possible benefit of defining the concept of uplink bandwidth parts is that it could reduce the amount of signaling for uplink resource assignment for bandwidth-limited UEs.
Observation: 	It is unclear if the concept of uplink bandwidth parts is needed
Introducing a concept that is not needed and has limited, if any, benefits is clearly not prefered. Thus we propose to further consider if the concept of bandwidth parts really should be part of the NR specifications. 
Bandwidth part activation 
Based on the observations above, we focus on downlink bandwidth parts as a tool to enable bandwidth-limited UEs.
In the discussions on bandwidth parts there has been a distinction between bandwidth-part configuration and bandwidth-part activation. This distinction is highly relevant for the dynamic switching between active bandwidth parts needed to support bandwidth adaptation. However, in case of bandwidth part as a tool to enable bandwidth-limited UEs, such dynamic switching of active bandwidth parts is not needed. Rather, bandwidth-part activation/de-activation will typically be a very slow semi-static process triggered by e.g. load-balancing preferences.  In case of such semi-static bandwidth-part activation, the activation does not have to be explicitly triggered but can be done as a direct consequence of the RRC-based bandwidth-part configuration.
Proposal: For semi-static bandwidth-part activation, the activation is a direct consequence of the RRC-based bandwidth-part configuration without any explicit activation command.
When a bandwidth part activation is triggered by RRC signaling there may be an uncertainty at exactly what time instant a UE is actually activating the downlink bandwidth part. Thus, some sort of UE indication on bandwidth-part activation may be needed. 




Conclusion
In this contribution, we discuss CA handling for scheduling and feedback based on the discussion we propose the following: 
[bookmark: _Hlk492823628]For CA related aspects
· Proposal 1-1
· CIF field is 3 bits
· No specific consideration is done for BWP and cross-carrier scheduling
· Proposal 1-2
· The UE monitors for random access response messages and paging only on the common search space
· The UE does not monitor the common search space on secondary component carriers
· Proposal 1-3
· 4 timing advance groups are supported
· Only non-contention based random access is supported for secondary timing advance groups
· Proposal 1-4
· [bookmark: _Hlk492824021]The case of PDCCH and the scheduled PDSCH having different numerologies is not supported for self-scheduling case
· Proposal 1-5
· A PUCCH in a cell group can be configured on any UL carrier within the cell group

For BWP related aspects
· Proposal 2-1
· First priority with regard to bandwidth parts is to ensure that bandwidth parts as a tool to enable bandwidth-limited UEs is finalized for the December specifications. 
· Proposal 2-2
· For semi-static bandwidth-part activation, the activation is a direct consequence of the RRC-based bandwidth-part configuration without any explicit activation command.
· Observation
· It is unclear if the concept of uplink bandwidth parts is needed
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