
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _Hlk485112250][bookmark: _GoBack]3GPP TSG RAN WG1#91                                       					        R1-1721027
Reno, USA, 27 Nov - 01 Dec, 2017

Source:	Ericsson
[bookmark: Title]Title:	On Carrier aggregation related aspects
[bookmark: Source]Agenda Item:	7.3.4.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In this document, we continue discussion on CA related aspects for NR.
[bookmark: _Ref178064866]Discussion
CA activation/deactivation
In general, LTE Scell configuration, activation, deactivation procedures can be reused for NR. However, one aspect to consider is Scell activation/deactivation delay. 
In LTE, if the UE receives CA activation command in subframe n, most of the corresponding actions (i.e., start of PDCCH monitoring on Scell etc.) should occur no later than subframe n+K and no earlier than subframe n+8. i.e., the UE can start applying CA activation related actions in subframe n+x where 8 ≤ x ≤ K. CSI reporting should start from subframe n+8. K is the maximum allowed activation delay calculated according to LTE RAN4 specifications (TS 36.133) and is either 24ms or 34ms depending on prior measurements performed by the UE on the Scell. 
For NR, it is essential that CA activation delay is significantly reduced compared to LTE. This can be achieved by the following 
· NR CA activation command should be sent in PDCCH DCI instead of MAC CE
· When activation command is sent in MAC CE, assuming PDSCH containing the MAC CE in subframe n is received successfully by the UE, according to timeline assumed for LTE, the UE will need up to subframe n+4 for processing the PDSCH and send ACK, from n+4 to n+6 for intra-UE communication between PHY and MAC, and n+6 to n+8 for UE hardware to adjust for receiving the CC corresponding to the Scell. This delay can be reduced (e.g. by up to 4-6 slots compared to LTE) if the CA activation command is sent in PDCCH DCI.
· The LTE requirement allowing a maximum activation delay of at least 24ms should be revisited considering the new RS and PDCCH reception structures for NR.

Proposal
· NR CA activation command should be sent in PDCCH DCI instead of MAC CE
· The LTE requirement allowing a maximum activation delay of at least 24ms should be revisited considering the new RS and PDCCH reception structure for NR.

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
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 signaling. So, no strict limitations should be introduced in terms of what is signaled 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 
A unified discussion HARQ codebook related aspects considering both CA and CBG is discussed in [1] and we repeat the following CA related proposals below.
Proposals
· Support fixed (fixed in component carrier dimension, dynamic in time dimension) HARQ codebook for carrier aggregation with at most one DL assignment per slot interval and component carrier. 
· For each slot interval where at least one DCI scheduling a DL assignment is detected (on any component carrier), the HARQ codebook entry is a bitmap which size is given by the configured number of component carriers and configured number of transport blocks on a component carrier. 
· The same counter DAI value is inserted in all DCIs in a slot interval scheduling a DL assignment (for one PUCCH).
· For dynamic (dynamic in both component carrier and time dimension) HARQ codebook for carrier aggregation with at most one DL assignment per slot interval and component carrier: Re-use counter/total DAI mechanism from LTE feCA.
· For fixed (fixed in component carrier dimension, dynamic in time dimension) HARQ codebook for carrier aggregation with multiple configured PDCCH opportunities for DL assignments per slot interval and component carrier, limit number of DL assignments that can be scheduled per slot interval and component carrier to one. 
· Support dynamic (dynamic in both component carrier and time dimension) HARQ codebook for carrier aggregation with multiple PDCCH opportunities for DL assignments per slot interval and component carrier. 
· Re-use counter/total DAI mechanism from LTE feCA. Total DAI can predictively be set to a larger value than highest counter DAI of current PDCCH time. 
· Consider an increased HARQ codebook size increment per total DAI increment.


Conclusions
In this contribution, we discuss CA handling for scheduling and feedback based on the discussion we propose the following: 
· Proposal 1
· NR CA activation command should be sent in PDCCH DCI instead of MAC CE
· The LTE requirement allowing a maximum activation delay of at least 24ms should be revisited considering the new RS and PDCCH reception structure for NR.

· Proposal 2
· 4 timing advance groups are supported
· Only non-contention based random access is supported for secondary timing advance groups

· Proposal 3
· A PUCCH in a cell group can be configured on any UL carrier within the cell group

· Proposal 4 
· Support fixed (fixed in component carrier dimension, dynamic in time dimension) HARQ codebook for carrier aggregation with at most one DL assignment per slot interval and component carrier. 
· For each slot interval where at least one DCI scheduling a DL assignment is detected (on any component carrier), the HARQ codebook entry is a bitmap which size is given by the configured number of component carriers and configured number of transport blocks on a component carrier. 
· The same counter DAI value is inserted in all DCIs in a slot interval scheduling a DL assignment (for one PUCCH).

· Proposal 5 
· For dynamic (dynamic in both component carrier and time dimension) HARQ codebook for carrier aggregation with at most one DL assignment per slot interval and component carrier: Re-use counter/total DAI mechanism from LTE feCA.

· Proposal 6
· For fixed (fixed in component carrier dimension, dynamic in time dimension) HARQ codebook for carrier aggregation with multiple configured PDCCH opportunities for DL assignments per slot interval and component carrier, limit number of DL assignments that can be scheduled per slot interval and component carrier to one. 

· Proposal 7
· Support dynamic (dynamic in both component carrier and time dimension) HARQ codebook for carrier aggregation with multiple PDCCH opportunities for DL assignments per slot interval and component carrier. 
· Re-use counter/total DAI mechanism from LTE feCA. Total DAI can predictively be set to a larger value than highest counter DAI of current PDCCH time. 
· Consider an increased HARQ codebook size increment per total DAI increment.
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