3GPP TSG-RAN WG2#70bis
R2-103915
June 28 – July 2, Stockholm, Sweden.
R2-103172
Agenda Item:
7.1.1.2
Source: 
Motorola
Title:  
Activation of Uplink CCs
Document for:
Discussion and Decision
1 Introduction
Current RAN2 agreement is to have no explicit UL activation, i.e., a UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH. However, in RAN2 #69 and RAN2 #69bis, some contributions [1], [2] discussed the aspect of having a separate activation step for UL.
In this document, we continue the discussion on UL activation and propose that a separate activation step should be considered for UL. 
2 Discussion
Consider the case of contiguous same band aggregation of two 20MHz uplink carriers CC1 and CC2 (likely deployment for Rel10).  Assume that a UE is configured with CC1 as its PCC. Given the current assumption that explicit UL activation is not defined, the following UE implementations are possible.
Option 1 – UE adapts its transmission bandwidth based on RRC messages that configure/remove additional CCs.

With option 1, UE configures its transmitter for 40MHz when it receives an RRC message configuring CC2 as SCC. This transmitter configuration is maintained until CC2 is removed from configured set regardless of whether UE is transmitting data on CC2 or not.
Option 2 – UE adapts its transmission bandwidth based on PDCCH grants. 
With option 2, UE changes its transmission bandwidth between 20MHz and 40MHz based on PDDCH grants. Depending on its architecture, the UE may have to stop transmitting on both CC1 and CC2 for a brief duration during bandwidth change. Assuming less than 1ms is required for bandwidth change, UE’s uplink transmission on CC1 (PCC) will be impacted for 1 subframe whenever it changes its transmission bandwidth. Since bandwidth change is triggered by PDCCH grants, frequency of changes will be quite high. This is undesirable as frequent interruptions on CC1 (PCC) will impact PUCCH transmissions and consequently DL HARQ on CC1 is also affected. 

Given the negative performance impact associated with Option 2, Option 1 might be the only viable implementation in the absence of a separate activation step. With Option 1, UE has to configure its transmitter bandwidth to match that of all the configured CCs even in those situations where it is rarely scheduled on multiple CCs. This can unnecessarily result in higher UE power consumption and increased interference to adjacent carriers [1]. 

If a separate UL activation step is defined, the following option is possible

Option 3 - UE adapts its transmission bandwidth based on UL activation/de-activation.  
With option 3, UE initially configures its transmission bandwidth for 20MHz and changes it to 40MHz only when CC2 is activated. When CC2 is de-activated, UE reverts its transmitter configuration for 20MHz. Since bandwidth change based on activation/de-activation will be less frequent than bandwidth change based on PDCCH grants, negative performance impact due to interruptions on PCC is considerably mitigated. PCC interruptions can be further mitigated if UL and DL bandwidth changes are managed to occur in the same subframe (e.g. by activating/de-activating UL and DL CCs together). Also, since additional UL CCs are expected to be activated only during transmission of large data bursts, UE can configure its transmitter for narrow bandwidth for most subframes. This reduces UE power consumption and interference to other carriers. 
3 Summary
Assuming  1 subframe interruption across all UL CCs during each bandwidth change, Option 2 is not desirable as it causes a large number of interruptions to UL PCC transmissions. Comparing between Options 1 and 3, Option 3 (which requires a separate definition of UL activation) is more efficient due to lower UE power consumption and lower interference to other carriers. Therefore, we propose that RAN2 considers defining activation/de-activation steps for UL as well.

Proposal 1 – ‘Configured & activated’ and ‘configured & de-activated’ states should be defined for uplink CCs. 
Proposal 2 - A UE is expected to transmit PUSCH only on configured & activated UL CCs.
The actual procedure used for UL activation/de-activation (e.g. independent activation/de-activation for UL and DL CCs, UL CC activation/de-activation linked to activation/de-activation of the paired DL CC) can be discussed further. 
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