
3GPP TSG-RAN WG2 #100
R2-1713170
Reno, USA, November 27th - December 1st 2017

Agenda item:
9.9.2
Source:
Nokia (rapporteur)
Title:
Report of [99bis#32][LTE/euCA] Faster activation for Scells (Nokia)
WID/SID:
LTE_euCA-Core - Release 15
Document for:
Discussion

1
Introduction

During the discussion of the euCA WID, the faster activation time for SCells during RRC_CONNECTED was debated but there was no firm consensus on which solution to adopt. 
The scope of this email discussion as per the RAN2#99bis outcome is also listed below:

	[99bis#32][LTE/euCA] Faster activation for Scells (Nokia)

Discussion the pros and cons of the following solutions:

1) New state (R2-1710138)

2) Direct activation at configuration

3) Enhance the existing activation (R2-1711641)

Other solutions can be included.

Identify the questions for asking RAN4 to progress the new state proposal. Attach the contribution R2-1710138


Intended outcome: Approved LS to RAN4 by 2017-10-26


Intended outcome: Report to next meeting 


Deadline:  Thursday 2017-11-09




This document collects the views from companies on the different aspects of the solutions.

2
Solutions for faster activation of SCells
2.1
New SCell activation state (R2-1710138)
The solution proposed in R2-1710138 is to introduce a new SCell state that allows faster activation. The new state can be fast SCell activation state or an enhanced deactivated state. It is characterized by the following: 

· UE may be configured to compute CQI for SCell while the SCell is in the new state
· The computed CQI may be reported on PCell or other SCell periodically or aperiodically, according to eNB configuration

· The transition to/from the new state may be triggered by a MAC CE command or PDCCH DCI signalling (exact procedure TBD) 
Companies are requested to input their views (questions, open issues, problems, support indication) for this scheme in the following table. 

	Solution 1: New SCell activation state

	Company
	Support specifying the solution?
	Comments

	Qualcomm 
	Yes 
	Pros: Scells are allowed to be activated quickly with latency gain of 3x to 4x (w.r.t legacy 24ms latency). The transition into new state from legacy deactivated state can be done by MAC-CE and transition from new state to SCell active state can be done through PDCCH DCI signalling to help further reducing activation latency. PDCCH siganling provides much better reliability (due to better BER) and efficiency (No MAC Overhead) than MAC-CE.  Usage of new state (which consumes very less power than active state) with faster state transition to/from high power active state results in “net lower UE power consumption” compared to legacy activated state maintainace for longer period of time. 
Cons: There are some specification impact for Scell new state. 
Update 1: To provide some clarification to LG comments on UE power consumption below: Fast Transition allows UE SCell to transition quickly between high power activated state and low power new state avoiding need for keeping SCell in high power activated state for extended period of time to serve bursty traffic. As a result, in fact there is net UE power consumption reduction. This was explained in our previous contribution R2-1710138
Update 2 : To provide some clarification to Ericsson commnets about CDRX interaction mentioned below (highlighted) : When PCell is not in CDRX state, SCell can be independently kept in new state (if there is not enough data and for SCell power saving) and SCell can be kept for long period of time in new state and transition SCell quickly to activated state when there is sudden bursty data be scheduled.
When PCell is in CDRX state, (which means there is no data for scheduling on PCell), if we keep SCell activated with common CDRX, it consumes additional power than keeping SCell in new state.  During PCell CDRX ON Period if there is more data to be scheduled or bursty traffic then SCell can be quickly transitioned from low power new state to activated state. If there is no enough data available during CDRX ON period, only PCell will be ON and SCell can continue to be in low power new state.
Update 3 : clarification on Huawei 2nd point highlighted below. Blind eNB scheduling after N+8 with low MCS is not efficient way and does not solve longer Scell activation delay . Proper reliable eNB scheduling of MCS can start only after Initial Valid CQI reporting recived from UE. 

	LG
	No
	The potential gain of the new state is fast activation of SCell at the cost of increased power consumption for CQI transmission. However, the eNB configures SCell to the UE when it is about to use. If there is no use, the eNB would not configure the SCell. There is no reason for the eNB to leave the SCell in this new state.
On the other hand, introducing a new state would increase huge complexities in the specification, e.g. state transition, and also UE implementation.

	Ericsson
	No
	We agree with Qualcom that the New State have potentials to reduce the Scell activation delay. 

The new state is claimed to give UE power save as compared to existing Scell Activated state. And (as discussed by Qualcom above) potentially reduces the activation delay.

In case there is UL/DL data to transmit (meaning the new state is used to adapt the CA bit pipe to varying data rate), we assume the gain we get by the shorter activation delay does not give any noticeable gain to the end user. 

In case there is no UL/DL data to transmit, the new state could be used to save UE power. But we assume the UE should not stay in this new state for a long time (Pcell active) without C-DRX. If using C-DRX with this New state, the activation delay (compared to deactivated Scells) might even be longer than today. Instead, having all cells (Pcell and Scells) in C-DRX makes sure they are available as soon as UE wakes up from C-DRX sleep.
Potentially, the new state gives some real benefit if used during the short time period after a data burst has ended (during eNB “inactivity timer” is running). 

Most UE power save is of course achieved only by releasing the UE to Idle/suspended.

Furthermore, the additional processing capacity required in eNB for this new state need also be considered (Scell CQI reporting).

It has not yet been shown that the claimed advantages of this new state motivate the needed specification changes (as well as implementation impacts in eNB and UE). 

	Intel
	Yes (some reservations)
	The new state can be beneficial in that the eNB can have the channel information whenever there is data to schedule and so can move to the UE to the legacy activated state and also out of the activated state, as soon as the transfer is done, i.e, no need to hold the UE in legacy active state longer. 

We also agree with Ericsson that the delay in activation for using legacy means does not provide any noticeable gain, but this can be a tool to the eNB scheduler to effectively schedule the UEs to keep them in legacy activated states only for the data transfer sessions (based on data arrival at eNB and SCell CQI reporting periodicity in the new state).

We are not sure of the benefit from aperiodic CQI reporting, as the delay here would be similar to the delay of legacy SCell activation from deactivated state. Also with aperiodic CQI in the new state would require changes in spec and implementation on the existing n+4 aperiodic CQI timing. We are not in favour of introducing aperiodic CQI in the new state.
Regarding the transition from the new_state to the activated state using DCI (and not MAC CE),  the benefit would be implementation dependant on how early the PDSCH can be decoded vs the PDCCH decoding and on the flip-side the DCI decoding changes needed to decode the new information (compared to MAC CE changes), the lack of feedback to the eNB (missing HARQ ACK/NACK) for the transmitted control signalling for the activating the SCell and the potential for backward release compatiability (if needed) seem to weigh over the savings. We prefer to use the existing activation mechanism.

	Huawei
	No
	The activation delay reduction achieved by the new state is through the low periodicity CSI measurement and report, as claimed by QC. Firstly, the validity of history CSI report is still not clear depending on the reply from RAN4 or RAN1 on the specific value range of valid CSI periodicity. Secondly, in the eNB implementation, the eNB can start scheduling the SCell, after n+8 and after the eNB received the HARQ ARQ of the SCell activation MAC CE, in a relative low MSC mode. The accurate MSC mode can be applicant to the UE after the eNB received the CQI report from the UE. In this way, the gain of activation delay reduction is not so obvious. Furthermore, as LG mentioned, a new state will increase huge complexities in the specification and also UE implementation.

	Nokia, Nokia Shanghai Bell
	Maybe
	Pros: If the new state can really cut away 67% of the activation time (i.e. 16ms out of the 24ms), it could be beneficial for CA activation.
Cons: Impacts of CQI are unclear, require some RAN1 work, CQI measurement performance requirements are still unclear.
Once the RAN4 input on the LS arrives, it’s easier to decide in RAN2 since the benefits are better known. Should RAN2 decide to support the solution, LS should be sent to RAN to indicate that RAN1 TUs are needed and estimate whether this has impacts to WID schedule. 


Conclusions: 6 companies provided responses to the discussion.

Support: 2 companies support and 1 company may support this proposal, whereas 3 companies oppose specifying this proposal.

Pros and Cons: All companies agree this might cut down the activation time. Several companies question the gains and complexity of the proposal.

Given that responses are divided, it seems RAN2 needs to decide what to do. Receiving information from RAN4 might clarify the potential gains. 
Proposal 1: Wait for RAN4 LS reply before deciding whether to specify new Scell state. Discuss the details of the new SCell state in RAN2 to clarify issues.

2.2
Direct SCell activation at configuration (R2-1710997, R2-1711535, R2-1710753)
The direct SCell activation at configuration is mentioned in e.g. contributions R2-1710997, R2-1711535 and R2-1710753. The mechanism can be characterized as follows:

· When UE is configured with SCell, the configuration may indicate that the SCell is activated immediately after the configuration is successful.
Companies are requested to input their views (questions, open issues, problems, support indication) for this scheme in the following table. 

	Solution 2: Direct SCell activation at configuration

	Company
	Support specifying the solution?
	Comments

	QC
	conditional support
	Pros: If eNB has sufficient data at the time of SCell configuration, optionally SCell can be allowed to get into active state directly through explicit IE indication as part of SCell configuration procedure. Subsequently, SCell can transition between deactivated and activated state.  
Cons: This mechanism will only help to speed up SCell activation at the time of Initial SCell configuration when there is data available for scheduling on SCell and does not solve the problem of slow (24ms/34ms) SCell activation time in subsequent SCell transitions from SCell deactivated state to activate state. This solution still involves RRC procedure delay and RF warmup/CQI reporting delay as well. 
Therefore, this solution cannot be used as substitute for quick SCell activation / deactivation


	LG
	Yes
	Pros: In use of CA, the network would decide to add the SCell based on UE measurement report, buffer status, delays and so on. Thus, if the SCell is added, it is likely that the SCell is used immediately. Therefore, it seems redundant and brings unnecessary latency that the SCell is started from deactivated state and MAC CE is needed to activate the SCell.  If the SCell can be started from activation state by RRC message, it can significantly reduce unnecessary delay for SCell activation.
Cons: We need to ask RAN1 or RAN4 to use RRC message receiving time to calculate activation timing.

	Ericsson
	Yes
	We agree with Qualcomm that Solution 2 only gives a gain for the “initial” Scell activation (at CA configuration).

For Solution 2, we estimate the potential gain is 12-15 ms:

· eNB processing time after reception of RRC RECONFIGURATION COMPLETE nessage, and

· UE reaction time of the MAC CE activation (8ms).

Solution 2 seems to involve reasonable specification and implementation impact. 

	Intel 
	Yes
	We agree with gains achieved by this assuming that the specification will clarify on the activation times based on the RRC message receiving time (LG’s comments)

	Huawei 
	Partial support
	We agree with Qualcomm and we also commented online that the Solution 2 cannot solve the issue of long activation delay totally, only for the initial SCell configuration.

On the other hand, one of the motivations to set the initial state of SCell as deactivated state in R10 was that the SCell can be configured firstly without activation in the Hetnet scenarios where the component cells may have different coverages. Hence, setting the initial state as either activated or deactivated state benefits different use cases and scenarios. It is more reasonable to indicat the specific cell state via network configuration, rather than a fix state, at SCell configuration.

	Nokia, Nokia Shanghai Bell
	Yes
	Pros: Reduces activation latency, reasonably simple to specify, allows network to control SCell state better
Cons: Requires defining new PUCCH format change timing (affecting RAN1) and new activation time (RAN4) requirements.

We think this mechanism is simple to specify and works for many cases. We do agree with QC and Huawei that this may not be the only new mechanism that could apply for CONNECTED.


Conclusions: 6 companies provided responses to the discussion.

Support: 4 companies support and 2 companies may support this proposal conditionally or partially.

Pros and Cons: All companies agree this might be a simple and straightforward-to-specify mechanism for the initial activation of SCells. However, companies also agree that this does not address all the cases.

Since all companies either support or partially support the proposal, it is proposed to consider the proposal further. 

Proposal 2: Support configuring SCell in activated state in Rel-15.
2.3
Enhance the existing SCell activation (R2-1711641)
The proposal in R2-1711641 is that the UE could indicate to eNB via SRS when the CQI is ready to be sent, to enable scheduling of the UE. This mechanism is characterized with the following:

· UE is configured with SCell-specific SRS/CQI resources (with 1 ms periodicity)

· After receiving Scell activation command, UE may send SRS signal or CQI report to PCell to indicate SCell is activated
· To avoid the load of PUCCH resource, the short period of the SRS/CQI reporting resource could be only available upon receiving the SCell activation command and be disabled after the eNB scheduling the UE on the activated SCell.
Companies are requested to input their views (questions, open issues, problems, support indication) for this scheme in the following table. 

	Solution 3: Enhanced the existing SCell activation

	Company
	Support specifying the solution?
	Comments

	QC
	No
	Pros: This solution does not need any SCell state enhancement.
Cons: The key issue for longer SCell activation period (24 ms/34 ms) is mainly due to Initial RF warmup time (from N to N+8 ms) and UE delay to measure and report Initail Valid CQI (between N+8 and N+24/N+34 ms) at the time of SCell activation period. Even if eNB provides UL resources immediately after “N+8”ms for CQI transmission, it will not help UE to quickly compute and report Initial Valid CQI. 
In existing specs, Aperiodic CQI trigger can be sent in any sub frame after “N+8”ms. However, this does not help UE to speed up Initial Valid CQI computation. If UE is not ready with computation of Initial Valid CQI and if Aperiodic CQI trigger is recived during N+8 to N+24/N+34 ms then UE reports “Null CQI”. 
In our opinion, it is not possible to reduce SCell activation latency issue by just providing UL resources for CQI/SRS transmission, because the main issue is on computation delay of Initial Valid CQI by UE.

	LG
	No 
(eNB implementation)
	In my understanding, in current LTE, the eNB acknowledges that the UE is prepared to being scheduled when the eNB receives CSI reporting from the UE. It is the eNB implementation to schedule the UE after n+24/34, or as soon as receiving CSI reporting even before n+24/34.

	Ericsson
	Yes?
	Relying on shorter periodicity (e.g. 1ms) for UE SRS transmission is only possible for UL Scells.

The gain in reduced activation time is rather small. Assuming CQI reporting periodicity used is 10 ms, the average gain would be 3-4 ms.

Specification and implementation impact expected to be small.

	Intel
	No
	We are not clear if the SRS is to be sent on SCell or PCell? If SCell, as Ericsson mentioned, this requires the support of UL on this SCell. If PCell, then assuming 1ms periodicity configured, the PCell UL performance can also get affected due to accommodating the SRS on PCell UL until the SCell is up in the UE. There could  be more spec changes in hanlding the collision of SRS configuration already configured with the new SRS. In view of the comments from QC/LG/Ericsson, along with the above, we feel this may not bring big benefits.   

	Huawei
	Yes
	Firstly, as other companies mentioned the solution 3 will not bring much work on the specification and implementation. But the small specification impact exists.

Secondly, we don’t think CQI computation need spend too much time. The most part of CQI measurement is used to perform the coarse and fine time and frequency synchronisation. And the relax RRM measurement is still applied in the deactivated SCell. In the UE implementation, the result of the coarse and fine time and frequency synchronisation in RRM can be reused in CQI measurement in some cases.

Thirdly, there is a limitation of aperiodic CQI trigger is that it must be used when the cross-carrier scheduling is enabled.

Finally, sending SRS is a kind of supplement solution of sending short periocity CQI report to notify the eNB that the SCell is ready when there is no available CQI reporting resource. Furthermore, to avoid the load of PUCCH resource, the short period of the SRS/CQI reporting resource could be only available upon receiving the SCell activation command and be disabled after the eNB scheduling the UE on the activated SCell.

	Nokia, Nokia Shanghai Bell
	Maybe
	Pros: Simple solution, does not require lot of specification effort.

Cons: Consumes extra CQI resources from eNB, possible collision issues with multiple SRS configurations, may need some RAN1 impact
This mechanism seems simple, it would just need to be clarified how exactly the SRS/CQI would be sent (i.e. in which UL), and whether there is impact to existing configurations. May not need even new RAN4 requirements?


Conclusions: 6 companies provided responses to the discussion.

Support: 1 company supports and 2 companies may support this proposal, whereas 3 companies oppose specifying this proposal.

Pros and Cons: All companies agree this might cut down the activation time. Several companies question the gains and complexity of the proposal.

Given that responses are divided, it seems RAN2 needs to decide what to do. The scheme seems simple, the gains are just not clear according to some companies. Therefore, further clarifications from the proponent(s) are expected, and a simple yes/no - decision could be made based on majority views in RAN2#100. 

Proposal 3: Decice whether to progress work on this scheme in RAN2#100 (e.g. via majority show of hands).
2.4
Proposed conclusions
The following solutions have been discussed as part of this email discussion:

· New SCell activation state (R2-1710138)

· Direct SCell activation at configuration (R2-1710997, R2-1711535, R2-1710753)

· Enhance the existing SCell activation (R2-1711641)
Based on the discussion, the following is proposed:
Proposal 1: Wait for RAN4 LS reply before deciding whether to specify new Scell state. Discuss the details of the new SCell state in RAN2 to clarify issues.

Proposal 2: Support configuring SCell in activated state in Rel-15.
Proposal 3: Decice whether to progress work on this scheme in RAN2#100 (e.g. via majority show of hands).
3 
Conclusions 

As result of the discussion, the following is proposed:
Proposal 1: Wait for RAN4 LS reply before deciding whether to specify new Scell state. Discuss the details of the new SCell state in RAN2 to clarify issues.

Proposal 2: Support configuring SCell in activated state in Rel-15.
Proposal 3: Decice whether to progress work on this scheme in RAN2#100 (e.g. via majority show of hands).
Additionally, since these seem ot nbe the only CONNECTED mode schemes so far and the WID is halfway through after RAN2#100, it would seem reasonable that RAN2 makes a decision on which schemes to support in RAN2#100.

Proposal 4: Decide in RAN2#100 which schemes to specify for CONNECTED in Rel-15.

