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Executive Summary

This document summarizes the outcome of the email discussions [77-08] started after RAN1 #77.  The outcome of the email discussion [77-08] by the original deadline 17th June, 2014 is summarized as the following:

1) A document summarizing all the proposals for transition time reduction which can then act as a guidance for the next RAN1 meeting [23].

2)      An agreement on UE expectations on what signals are transmitted when an SCell is deactivated and DRS are configured:

· If a UE is configured with DRS based measurement for a serving SCell that is deactivated, the UE shall not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, except for DRS transmissions until the subframe wherein the activation command is received at the UE.

· FFS MBMS on this SCell.

· FFS further reduction of CRS in an activated SCell.

3)      Observations on further reduction of transition time for small cell on/off:

· The number of subframes of CRS needed before decoding the first (E)PDCCH/PDSCH needs further study.

· For fine time and frequency tracking, a periodicity of CRS in one subframe in a 5 ms interval was considered sufficient. Further reductions in periodicity may be possible for small cells. Specific values are FFS.

The email discussion was extended until August 14th , 2014 with the discussion target being solutions related to transition time reduction for an activated SCell, i.e., item 1 in the above list. Section 2 and in particular the sub-section 2.1  of the current document are updated versions of the corresponding sections in [23] as finalized by the extended deadline.

In the following we list some further aspects that could be discussed at RAN1 #78.

Further discussion

Based on the above summary of the email discussions as well as deeper analysis of the expressed views, we can highlight some commonalities outlined below that can serve as a good starting point for the discussion in the upcoming RAN1 meeting. First we note that there was not much difference in views regarding the presence of DRS transmissions in subframes configured with DRS when an SCell is activated. Furthermore, there seemed to be a common understanding that when the UE is in DRX (i.e. not in Active Time) on an activated SCell, the DRS transmissions would be present along with any potentially configured reference signals. Although there were some differences on what potential reference signals would be configured. Based on this, the following may be a possible agreement that could be reached during discussions in RAN1 #78.

Possible agreements:

· If a UE is configured with DRS based measurement for a serving SCell that is activated
· UE can assume that DRS transmissions are present in subframes configured with DRS for an activated SCell.

· When UE is not in Active Time, the UE shall not assume any transmission except for DRS transmissions and potential configured RS transmissions.
· Candidates for the configured RS transmission are CSI-RS and CRS.

· FFS to choose none, one candidate or a combination of candidates

· FFS on configuration details of CRS if chosen and whether this can be covered with allowing DRS periodicities of greater frequency than 40 ms.

Other aspects that merit further discussion are the type of indicators for subframe level and multi-subframe level on/off. Some companies support subframe level on/off while others prefer multi-subframe level on/off. While there may be some divergence in views on subframe versus multi-subframe level on/off, a good starting point for further discussion of this issue would be to narrow down the options being considered for the indicator in each of these categories. 

1 Introduction
The purpose of this document is to provide a summary of the proposed schemes in RAN1#77 meeting for small cell on/off transition time reduction on an activated SCell. This document has been used as a basis for the email discussion [77-08] on the RAN1 reflector. This document can act as a guideline for the RAN1#78 meeting. The following aspects related to the small cell on/off proposals summarized in this document have already been agreed to in RAN1#77.

Agreement:
· Minimize RAN2 impact by small cell on/off transition time reduction in addition to DRS-based measurement
Agreement:
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS
Agreement:
· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration
2 Summary of proposals

At a high level, the following approaches for ON/OFF indication are considered in the proposed solutions:

· ON/OFF based on L1 signalling

· Subframe level ON/OFF

· Multiple subframe (frame, half frame, etc.) level ON/OFF
· ON/OFF based on CA activation/deactivation signalling
The maximum offered off-to-on transition time for these approaches is given in Table 1. OFF-to-ON transition time is the delay between the subframe when data is available at the eNB MAC buffer, and the subframe where eNB can schedule the UE on the SCell.
Table 1  The OFF-to-ON transition time for different ON/OFF indication approaches
	ON/OFF indication approach
	OFF-to-ON transition time

	ON/OFF based on L1 signalling - Subframe level ON/OFF
	0ms (assuming the Scell is activated for the UE for all data packets arriving at the eNB MAC buffer)
· Note that 0ms may mean less than 1 ms transition time, for example, of the level of 1 or 2 OFDM symbols.

	ON/OFF based on L1 signalling – Multiple subframe level ON/OFF
	Maximum (Tp + Td) ms (assuming the Scell is activated for the UE for all data packets arriving at the eNB MAC buffer)
· Tp: Periodicity of indication, in order of e.g. 5ms, 10ms for DCI message based indication and in order of e.g. 20ms for DRS based indication

· Td: Indicator delay (delay from indication to OFF)

	ON/OFF based on CA activation/deactivation signalling


	CA activation time: maximum 24 ms based on the current requirements (assuming the Scell is not activated for the UE for any data packet arriving at the eNB MAC buffer).
· Proposals for further reduction by T1 ms using L1 signalling for activation/deactivation command (T1=4ms).
· Proposals for further reduction by T2 ms by modifying RAN4 requirements.
· Proposals for further reduction by T3 ms by excluding CQI reporting delay (T3=6ms).
· In practice, a UE may have shorter UE SCell activation delay than the UE SCell activation delay specified in the minimum requirements, i.e. before the timing in the minimum requirement but after N+8 (N is the subframe when the SCell activation command is received by UE). Both UE and network should be able to benefit from reduced SCell activation delay by the UE, following the current activated state operation defined in 36.321 [22].


In each section a short summary accompanied with tables defining the UE assumptions on the expected received signals from the serving SCell is provided including some questions. The intention with questions is to capture the aspects that are needed for a solution to work in practice in the context of ON/OFF for example in relation with fine time/frequency tracking and DRX procedure and UE power-saving. Please note that the expressed views on these questions for a particular approach do not necessarily imply supporting the considered approach.
Some explanations are provided below for more clarifications on the terminologies that are used in this document:

· When UE is configured with DRX, the UE is either in Active Time (also referred here as On period in the DRX cycle) or in DRX (also referred here as Off period in the DRX cycle). 

· When a UE is in DRX implies that the UE is not in Active Time.

· The minimum duration of the Active time is the on Duration (determined by the onDurationTimer in DRX configuration).

· When the UE is not configured with DRX, its behaviour is similar to the UE behaviour in Active Time (also referred here as On period in the DRX cycle) where the UE performs continuous monitoring.

2.1 On/Off based on L1 signalling

In this approach the L1 signalling is used for on/off indication.

2.1.1 Subframe level ON/OFF
The schemes in this section are based on a L1 indication. The serving SCell state perceived based on the indicator can be altered in any subframe. Hence the UE can change its ON or OFF assumption on a subframe level. In this manner the ON/OFF transition time is reduced to 0ms. Please note that DRX can be applied in conjunction with a subframe level approach as captured in [4]. The ON/OFF indication methods are categorized as below: 
On/off indication methods:
1. Based on cross-carrier scheduling (explicit E/PDCCH from PCell) [16]

 REF _Ref388579445 \r \h 
[17]

 REF _Ref388578847 \r \h 
[18]

 REF _Ref388578907 \r \h 
[3]

 REF _Ref388578603 \r \h 
[4][20]
2. Based on explicit DCI message to a group of UEs from PCell [15]
3. Based on self-scheduling (implicit E/PDCCH from SCell) [16]

 REF _Ref388578847 \r \h 
[18]

 REF _Ref388578781 \r \h 
[7]

 REF _Ref388578603 \r \h 
[4][19][20]
4. Based on CRS detection on SCell [19][21]
Moreover, the UE assumptions of the received signals from the serving SCell are summarized in Table 2.
Table 2 UE assumptions on the received signals from the serving SCell for any TMs for Subframe level ON/OFF based on L1 signalling

	Activated/ deactivated
	DRX status
	Expected signals and conditions

	Activated
	On period in DRX cycle

(Active time)

	In the subframe configured with DRS, UE assumes DRS.
In the subframe configured with CSI-RS:

· Q1: Which alternative can UE assume for the configured CSI-RS subframes during active time?

· (Alt 1) UE assumes CSI-RS
· Ericsson, DOCOMO, Sharp, Panasonic, Fujitsu, Huawei, HiSilicon 
· (Alt 2) UE assumes CSI-RS and CRS
· Hitachi, MediaTek, Intel, LG, CATT, Panasonic, ZTE, Fujitsu, Coolpad
In the subframe scheduled by E/PDCCH, UE assumes PDSCH and CRS.
In the other subframes:

· Q2: Which alternative can UE assume for other subframes than scheduled ones and/or those configured with DSR, CSI-RS during active time? 

· (Alt 1) no transmissions are assumed.
· Ericsson, MediaTek, DOCOMO, Intel, Panasonic, Fujitsu, Huawei, HiSilicon
· (Alt 2) no transmissions are assumed except in the subframes signalled to be ON by an indicator where the UE assumes CRS
· Hitachi, MediaTek, LG, Sharp, CATT, ZTE, Fujitsu
· (Alt 3) periodic CRS transmissions are assumed (FFS on periodicity)
· LG, CATT

	
	Off period in DRX cycle

(UE in DRX)
	In the subframe configured with DRS, UE assumes DRS.
In the subframe configured with CSI-RS:

· Q3: Which alternative can UE assume for the configured CSI-RS subframes during DRX?
· (Alt 1) UE assumes CSI-RS and CRS
· Hitachi, MediaTek, Intel, LG, CATT, ZTE, Panasonic, Fujitsu, Coolpad
·  (Alt 2) UE assumes CSI-RS
· Ericsson, DOCOMO, Sharp, Panasonic, Fujitsu, Huawei, HiSilicon
In the other subframes:

· Q4: Which alternative can UE assume for other subframes than those configured with DRS or CSI-RS during DRX?
· (Alt 1) no transmissions are assumed except in some subframes before On Duration configured by RRC where UE assumes CRS
· MediaTek, LG, Panasonic, ZTE
· (Alt 2) no transmissions are assumed.
· Ericsson, DOCOMO, Intel, Sharp, CATT, Panasonic, Fujitsu, Huawei, HiSilicon
· (Alt 3) periodic CRS transmissions are assumed (FFS on periodicity)
· LG, CATT, Coolpad

	Deactivated
	-
	In the subframe containing DRS, UE assumes DRS.
In the other subframes, no transmissions are assumed.


	Company
	Answer

	Samsung
	Q1: The question is not clear to us. Is the above question referring to the time when the cell is indicated OFF but is active time of the DRX cycle? If the cell is ON, then the answer is trivial (both CSI-RS and CRS should be present). Is the configured CSI-RS part of the DRS configuration or part of the conventional CSI-RS configuration? When a cell is OFF, only DRS should be present.

Q2: The question is again unclear to us. The question seems to consider the possibility of UE cannot assume any transmission even when the cell is indicated ON (implied by Alt1), which is puzzling to us. Our view is that if the cell is indicated ON, all legacy signals should be present, if the cell is OFF, only DRS is present. 

Q3: If the cell has been indicated to be ON, clearly Alt 1? Assuming the presence of CSI-RS and CRS for ON cells during DRX is the legacy behaviour which we think we should keep.
Q4: Unclear to us what the assumption of the question is. If the cell is indicated ON, all legacy signals should be present. Neither Alt 1 nor Alt 2 is applicable.

[Ericsson]: Clarification for the questions regarding the subframe level ON/OFF: It is recommended to adopt a different mind-set for this category as compared to the multi-subframe level ON/OFF in the sense that in this case instead of making assumptions on the received signal based on the indicator as it is the common case for the multi-subframe level ON/OFF, the assumptions on the received signals eventually indicate if a subframe is ON or OFF depending if any signal is transmitted or not respectively. 
[Samsung]: We understand that in order to comprehend questions related to subframe level on/off, we can’t think in the mind set of other solution principles. However, it is our view that the questions seem to try to get answers to very specific design questions which very much depend on the high level solution (this is generally true for the entire email discussion document). For example the questions in sec 2.1.1 seem to be framed with scheduling based or CRS detection based solutions in mind. The questions don’t seem to make sense if e.g. one is considering a DRX based subframe level on/off scheme (in our understanding, during ON period in DRX cycle, all legacy signals should be present).


	Hitachi
	 Q1: Alt 2 – UE assumes presence of both CRS and CSI-RS.

Q2: Alt 2 since indicator is absent.

Q3: Alt 1 as per existing behaviour.

Q4: No strong preference.

	Ericsson
	Q1: Alt 1 is preferred.

Q2: Alt 1 is preferred.

Q3: Alt 2 is preferred.

Q4: Alt 2 is preferred.

	MediaTek
	Q1: Alt 2
It is beneficial to have both CRS and CSI-RS in the subframe configured with CSI-RS for time/frequency tracking based on CRS before CSI measurement on CSI-RS.
Q2: It depends.
If there is an indicator indicating subframes to be “ON”, UE should be able to assume CRS presence in the indicated subframes.  => Alt 2

If no such indicator exists, UE should follow E/PDCCH scheduling and no transmission is assumed except the scheduled subframes. => Alt 1
Q3: Alt 1 to keep the same UE CSI measurement behaviour as the “on” period in DRX cycle.
Q4: Because UE requires several subframes for time/frequency tracking prior to the reception of the scheduled data transmission, we don’t prefer subframe-level on/off.  If agreed, Alt 1 is preferred.

	DOCOMO
	Q1: Alt. 1.

Q2: Alt. 1.

Q3: Alt. 2.
Q4: Alt. 2.



	Intel
	Q1: Alt 2

If the subframe configured with CSI-RS is scheduled by E/PDCCH, UE assumes CRS and CSI-RS in order to be in line with the right next statement “In the subframe scheduled by E/PDCCH, UE assume PDSCH and CRS.”.

If the subframe configured with CSI-RS is not scheduled by E/PDCCH, UE assumes CRS and CSI-RS. We cannot find the good motivation not to use CRS in the subframe configured with CSI-RS.
Q2: Alt 1

The necessity of an indicator is not foreseen.

Q3: Alt 1
Q4: Alt 2

Alt 1 may be helpful, but seems not essential especially when we consider CRS/CSI-RS in the subframe configured with CSI-RS.



	LG
	Q1: Alt. 2 is preferred to allow time/frequency tracking to receive CSI-RS. In our view, UE can assume CRS in subframes where any signal is transmitted such as CSI-RS, EPDCCH, PDCCH, …
Q2: Alt3 or Alt1. In our view, periodic CRS transmission would be needed to support frequency/time tracking. If CSI-RS is configured with a periodicity sufficient for time/frequency tracking where CRS is transmitted as well, no other subframes would be needed. Thus, Alt1 can be considered. Otherwise, separate configuration or predetermination of CRS-transmitted subframes would be needed. In that case Alt3 should be considered.
Q3. Alt 1. 
Q4. Alt3 or Alt1. Similar to Q2. 

	Sharp
	Q1: Alt. 1.
Q2: Alt. 2.
We think multiple subframe level ON/OFF is sufficient.
Q3: Alt. 2.
Q4: Alt. 2.



	CATT
	Q1: Alt 2.

Q2: Alt 1 or 3. Periodical CRS is needed for time/frequency tracking. Depending on the configured CSI-RS and CRS periodicity, there may or may not be additional periodic CRS in other subframes. 

Q3: Alt 1.

Q4: Alt 2 or Alt 3, depending on the configured CRS and CSI-RS periodicity.

	Panasonic
	Q1: Alt.1 is sufficient but also ok to alt 2.

Q2: Alt.1 is best preference. Also ok to the approach that CRS is available before the scheduling on some subframes.
Q3: Alt.2 is best preference. Also ok to alt 1.
Q4: Alt.2 is best preference. Alt 1 is also ok.

	ZTE
	Q1: Alt 2.

Q2: Alt 2.
Q3: Alt 1.
Q4: Alt 1.

	Coolpad
	Q1: Alt2

Q2: Alt1 or 3 depending on the periodicity of the CRS and CSI-RS. Not quite understand why an indicator is still needed here.
Q3: Alt 1

Q4: Alt 3

	Huawei, HiSilicon
	Q1: Alt 1. (Also ok with Alt 2)

Q2: Alt 1. (Also ok with Alt 3)
Q3: Alt 2. (Also ok with Alt 1)
Q4: Alt 2. (Also ok with Alt 3)

Two solutions are possible here. The first (and the preferred) is to allow the carrier to be a new carrier type and the UE does not rely on CRS for every subframe. The other is to keep the carrier as a backward compatible carrier. 

The L1 indication in both solutions is used to indicate whether the UE should monitor the carrier. Whether there is data for a UE is decided by scheduling (from the Scell or another cell).


2.1.2 Multiple subframe level ON/OFF 

The schemes in this section are generally based on a periodic indicator to inform the UE about the ON and/or OFF state of the serving SCell. The indicated state is valid for the corresponding period and cannot be altered until the next occurrence of the indicator. Please note that these solutions are referred here to as Multiple subframe level ON/OFF for convenience, since, depending on the periodicity of the indicator they could be e.g. half frame level, frame level, double frames level ON/OFF for indicator periodicity of 5ms, 10ms and 20ms, respectively. 
The ON/OFF indication methods are categorized as below: 

On/off indication methods:

1. Periodic explicit signalling for ON/OFF indication based on broadcast DCI message to a (multiple) group(s) of UEs  [5][6]

 REF _Ref388579012 \r \h 
 \* MERGEFORMAT [8][10][12]
2. Periodic explicit signalling for ON/OFF indication based on DRS [11][17]
3. Periodic implicit signalling for ON indication based on E/PDCCH or CRS detection, OFF indication determined by the absence of the indicator [7][12][9]
4. Periodic explicit signalling for ON indication based on broadcast DCI message, aperiodic implicit signalling for OFF indication[13] 
5. Periodic explicit signalling for ON/OFF indication based on configured DTX pattern and broadcast DCI message [14] 
Moreover, the UE assumptions of the received signals from the serving SCell are summarized in Table 3 where the following definitions are used:

· X denotes the number of consecutive subframes associated with the indicator, e.g. X=5,8,10,20

· Tp denotes the periodicity of the indicator, e.g. Tp=5,10,20. In other word the periodicity that the UE can monitor the indicator is Tp. Also Tp is configured by higher layer signalling. 
· Td denotes the delay in ms between the indicator and its corresponding first subframe on the SCell, e.g. Td=0, 4
Some questions to consider for this category of methods are the following:
Q1: Should the indicator contain the information about which subframes are ON within the upcoming ON period or not?
· (Alt 1) Yes. That means X≤Tp given by additional information in the indicator 
· MediaTek

· (Alt 2) No. That means X=Tp
· Samsung, DOCOMO, LG, Sharp, CATT, ZTE, Intel, Panasonic, Fujitsu, Coolpad
Q2: What should be the delay between the indicator and its corresponding first subframe on the serving SCell?
· (Alt 1) Td = 0 ms
· Ericsson, MediaTek, DOCOMO, Intel, Sharp, CATT, Panasonic, ZTE, Fujitsu
· (Alt 2) Td = 1-2 ms
· MediaTek, LG, ZTE, Coolpad
· (Alt 3) Td = 4 ms
· MediaTek, ZTE
Q3: What are the assumptions on the occurrence of the indicator during active time?

· (Alt 1) UE assume the indicator only occurs during the on Duration.

· (Alt 1-a) The on Duration of all UEs is aligned (i.e. per cell DRX configuration).

· -

· (Alt 1-b) The on Duration of all UEs can be non-aligned (per UE DRX configuration).
· Ericsson, MediaTek, DOCOMO, Intel, LG, Sharp, CATT, Panasonic, ZTE, Fujitsu, Coolpad
Q4: What are the assumptions on the occurrence of the indicator during DRX?

· (Alt 1) UE monitors the indicator when the UE is in DRX.

·  -
· (Alt 2) UE is not mandated to monitor the indicator when the UE is in DRX.
· Ericsson, MediaTek, DOCOMO, Intel, LG, Sharp, CATT, Panasonic, ZTE, Fujitsu
Table 3 UE assumptions on the received signals from the serving SCell for any TMs for Multiple subframe level ON/OFF based on L1 signalling
	Activated/ deactivated
	DRX status
	Expected signals and conditions

	Activated
	On period in DRX cycle 

(Active time)

	In the subframe configured with DRS, UE assumes DRS. 

In addition:

· In the ON X consecutive subframes during active time, UE assumes:

· CSI-RS in configured CSI-RS subframes

· CRS

· PDSCH and CRS in the scheduled subframe.
· In the OFF X consecutive subframes during active time UE assumes
· Q5: Which alternative can UE assume for OFF X consecutive subframes during active time?
· (Alt 1) nothing other than DRS in the subframe configured with DRS is transmitted.
· MediaTek, Panasonic

· (Alt 2) CSI-RS is transmitted in configured CSI-RS subframes and nothing other than DRS is transmitted otherwise.
· Ericsson, DOCOMO, Sharp, ZTE, Fujitsu
· (Alt 3) CRS and CSI-RS are transmitted in configured CSI-RS subframes and nothing other than DRS is transmitted.

· Intel, Fujitsu
· (Alt 4) CRS and CSI-RS are transmitted in configured CSI-RS subframes, and CRS transmissions may be transmitted periodically. No other signal is assumed.
· LG, CATT, Coolpad


	
	Off period in DRX cycle

(UE in DRX)
	In the subframe configured with DRS, UE assumes DRS. 
In other subframes
· Q6: Which alternative can UE assume for subframes during DRX?
· (Alt 1) The UE assumes that CSI-RS may not be present. 

· MediaTek, Panasonic

· (Alt 2) The UE assumes that the CSI-RS is present in configured CSI-RS subframes

· Ericsson, DOCOMO, Sharp, ZTE, Panasonic, Fujitsu
· (Alt 3) The UE assumes that CRS and CSI-RS are present in configured CSI-RS subframes.
· Intel, Panasonic, Fujitsu
· (Alt 4) CRS and CSI-RS are transmitted in configured CSI-RS subframes, and CRS transmissions may be transmitted periodically. No other signal is assumed.
· LG, CATT, Coolpad


	Deactivated
	-
	In the subframe configured with DRS, UE assumes DRS. 

In the other subframes, nothing is transmitted.


	Company
	Answer

	Samsung
	Q1: No. We assume Alt 2 means no. It is not clear how the network can predict accurately the ON period.
Q2: Alt depends on the actual indicator solution. We think it is not the deciding factor in choosing the solution to be adopted since additional delay of 0 or 4ms does not matter in terms of performance.
Q3: Alt again depends on solution. Our view is that DRX cycle should operate during the ON period but when the cell is OFF, DRX cycle is not relevant (similar to deactivated SCell). Assuming the cell is ON UE should assume indictor can occur during active time.
Q4: Alt again depends on solution. For DCI based solution, UE clearly cannot monitor indicator without violating the principle of DRX. However, it is beneficial to require the UE to monitor indicator even in DRX subframe to reduce ON-to-OFF transition time and DRS based indicator can achieve this.

Q5: DRX cycle (hence active time) is not relevant when the cell is OFF. When the cell is OFF, only DRS should be transmitted. It is unclear in this question whether “configured CSI-RS subframes” refers to DRS subframe.
Q6: Same response as Q5.

	Ericsson
	Q1: Not a strong preference

Q2: Alt 1

Q3: Alt1-b. Note that a subset of UEs can still be aligned.

Q4: Alt 2

Q5: Alt 2

Q6: Alt 2

	MediaTek
	Q1: Alt 1

The content in the indicator can be updated during the indicated “ON” subframes based on the latest scheduling status.
Q2: It depends.
If no DRX is configured for a UE, the indicator can happen in every subframe => Alt 1
If DRX is configured for a UE, the indicator can happen in “on” period in DRX cycle. => Alt 2 or Alt 3 depends on the configured periodicity of DRX cycle
Q3: Alt 1-b

Note that the on Duration still can be aligned within a group of UEs.

Q4: Alt 2
Q5: Alt 1
Q6: It depends on whether the subframe is indicated as “ON”.

For subframes indicated as “ON”, Alt 2 is preferred.

For subframes indicated as “OFF”, Alt 1 is preferred.

	DOCOMO
	Q1: We slightly prefer Alt. 2 for simplicity.

Q2: Alt. 1.

Q3: Alt. 1b.

Q4: Alt. 2.

Q5: Alt. 2.

Q6: Alt. 2.



	Intel
	Q1: Alt 2
Q2: Alt 1

Q3: Alt 1-b

Q4: Alt 2
Q5: Alt 3

Q6: Alt 3

	LG
	If explicit signalling is considered, we consider eIMTA reconfiguration-like DCI signalling. Based on that assumption, the followings are our understanding.

Q1. Alt2 seems sufficient.

Q2. Alt2 to allow EPDCCH decoding latency.

Q3. Alt1-b. Without changing of DRX configuration, it is not easily achievable to align DRX cycle for all UEs. When explicit signalling is introduced, DCI missing needs to be carefully handled. Thus, we think that DCI signalling should be transmitted regardless of DRX state. 
Q4. Alt2. Similar to eIMTA reconfiguration DCI, a UE is not required to read the indication during DRX OFF. 

Q5.Alt4. For time/frequency tracking, we consider periodic CRS transmission is needed. One note is that if explicit signalling is introduced, ON subframes or OFF subframes are not necessary “consecutive”. A bitmap of ON/OFF pattern can be also considered.

Q6. Alt4. 

	Sharp
	Q1: Alt 2
In our understanding Tp corresponds with the UE monitoring periodicity. Is this the common understanding of all companies?
Q2: Alt 1
The UE may need to buffer the SCell transmission while decoding the indication received from the PCell for alternative 1 (no OFDM symbol is lost this way).

If alternative 1 proves to be too strict, 1 or 2 ms delay is still acceptable (alt. 2).
Q3: Alt 1-b
An operation in which all UEs are aligned is highly beneficial, but it may have a large specification impact unfeasible at this late stage of Rel. 12.

Q4: Alt 2
The UE can assume that the SCell is OFF when it enters the active state from DRX. Even if configured with a short onDuration, if the UE experiences high traffic, its active time will expand. In this case the UE will eventually receive the SCell indication and start using the SCell.
Q5: Alt 2
Q6: Alt 2


	CATT
	Q1: Alt 2

Q2: Alt 1

Q3: Alt1-bQ4: Alt 2

Q5: Alt 4. Periodic CRS is needed for continuous time/frequency tracking. CSI-RS is needed for CSI measurements. 
Q6: Alt 4. 

	Panasonic
	DRX periodicity of RRC i.e. on Duration is the periodicity. How long onDuration continues i.e. onDurationTimer is the period of minimum ON time. 

Q1: Alt 2 

Q2: Alt 1 is the best preference. If CRS of some subframes before the assignment is adopted, the first assignment can be some subframes delay. But the successive subframes after the first subframe are no delay.

Q3: CRS of some subframes before the assignment is interpreted as the indicator. Then the indicator can happen before the onDuration at some subframes before. Whether to have the alignment among UEs are up to eNB implementation. In order to obtain the more gain of on/off, alt 1 type operation is recommended (or group of UEs) but the spec would not prohibit alt 2 operation.
Q4: Alt 2. If UE intend to use some subframes of CRS before the assignment as indication, UE can use some subframes's CRS before onDuration as the period to receive/detect the indication.

Q5: Alt 1 is best preference. CRS and CSI-RS are transmitted in configured CSI-RS subframes during the some subframes before the assignment.

Q6: Alt 1 is the best preference. OK with alt 2 and alt 3. CRS/CSI-RS are transmitted some subframes before the assignment at OnDuration is also fine.

	ZTE
	Q1: Alt 2
Q2: We share the same view as MediaTek: it depends.

Q3: Alt 1-b
Q4: Alt 2

Q5: Alt 2
Q6: Alt 2

	Coolpad
	Q1: Alt2. However although we think the information of the on subframes are not needed in the indicator, we still think it does not means the X is necessarily equal to the Tp. The status could be updated by the off indicator for example.

Q2: slightly prefer Alt 2

Q3: Alt 1b

Q4: Alt2

Q5: Alt4

Q6: Alt4

	Huawei, HiSilicon
	Multiple subframe level ON/OFF is not preferred.


2.2 ON/OFF based on CA activation deactivation signalling

This approach is based on using the existing CA activation/deactivation procedure with the potential of further reducing the activation/deactivation time by using physical layer signalling and/or revisiting the RAN4 requirements [1]

 REF _Ref388578585 \r \h 
[2]

 REF _Ref388578907 \r \h 
[3]. 

The following questions could be addressed in the discussion regarding this category of on/off mechanisms:

Q1: How much reduction in transition time is expected by using L1 signalling?

Q2: What specific RAN4 requirements need to be changed and how much reduction in transition time is expected?

Q3: Is it beneficial to introduce an activation/deactivation command applying to a group of UEs?

Q4: Is it beneficial to align DRX cycles of a group of UEs?
Table 4: UE assumptions on the received signals from the serving SCell for any TMs based transmission for ON/OFF based on CA activation/deactivation

	Activated/ deactivated
	DRX status
	Expected signals and conditions

	Activated
	On period in DRX cycle 

(Active time)
	Same assumptions as in Rel11

	
	Off period in DRX cycle

(UE in DRX)
	

	Deactivated
	-
	In the subframe configured with DRS, UE assumes DRS.

In subframes after receiving the activation command, UE assumes same signals transmitted as in Rel11.
In the other subframes, UE assumes nothing is transmitted.




	Company
	Answer

	Samsung
	Q1: Fundamentally, enhanced CA activation/deactivation by L1 signalling can be similar to multiple subframe level on/off, i.e. The reduction in transition time can be the same as multiple subframe level on/off.
Q2: MAC command processing delay of 6ms can be avoided with L1 signalling. RF preparation time of about 18ms for legacy activation can also be avoided or significant reduced if the RF state is assumed unchanged by the UE with L1 signalled activation/deactivation (as is the assumption for subframe level or multiple subframe level on/off).
Q3: Yes. From signalling overhead point of view, it is beneficial.
Q4: No, there is no need for such alignment as DRX cycle only takes effect when the cell is ON.

	LG
	Q1. Based on introducing MAC-CE based intermittent OFF-state as proposed in [3], we consider ON-OFF latency can be reduced to around 8msec.  

	CATT
	The assumption on UE RF behaviour should be clarified first. 

If the UE RF state is not changed by the L1 based activation/deactivation signalling, then there is no much difference from “ON/OFF based on L1 signalling” in section 2.1. 

If the UE RF state is changed by the L1 based activation/deactivation, then we don’t see much gain by this approach since the bottleneck is the RF transition time.

	Huawei, HiSilicon
	CA activation/deactivation enhancement is out of the scope of the agenda for “New L1 procedure for small cell on/off transition time further reduction on an activated SCell”. It should not be discussed here.


3 Conclusion

The outcome of the email discussion [77-08] by the original deadline 17th June, 2014 is summarized as the following:

1) A document summarizing all the proposals for transition time reduction which can then act as a guidance for the next RAN1 meeting [23].
2)      An agreement on UE expectations on what signals are transmitted when an SCell is deactivated and DRS are configured:

· If a UE is configured with DRS based measurement for a serving SCell that is deactivated, the UE shall not assume transmission of PSS/SSS/PBCH/CRS/CSI-RS from that SCell, except for DRS transmissions until the subframe wherein the activation command is received at the UE.

· FFS MBMS on this SCell.

· FFS further reduction of CRS in an activated SCell.

3)      Observations on further reduction of transition time for small cell on/off:

· The number of subframes of CRS needed before decoding the first (E)PDCCH/PDSCH needs further study.

· For fine time and frequency tracking, a periodicity of CRS in one subframe in a 5 ms interval was considered sufficient. Further reductions in periodicity may be possible for small cells. Specific values are FFS.

The email discussion was extended until August 14th , 2014 with the discussion target being solutions related to transition time reduction for an activated SCell, i.e., item 1 in the above list. Section 2 and in particular the sub-section 2.1  of the current document are updated versions of the corresponding sections in [23] as finalized by the extended deadline.
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