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1 Introduction
At the RAN2#79bis meeting the issue of how to handle periodic CSI/SRS transmission at DRX state changes was discussed. See the contributions: [2] (Ericsson), [3] (ZTE), [4] (Intel), [5] (LG), [6] (CATT), and [7] (Samsung).
At the RAN2#79bis meeting the following was agreed ([1]):

“RAN2 agreed to mandate CSI/SRS transmission if the transmission timing coincides with PUSCH or HARQ ACK/NACK transmission timing during DRX transient period for sudden Active Time extension case”.

However, there were a number of open issues discussed at the meeting where no conclusion was reached. These open issues are discussed in an email discussion (“[79bis#32] [LTE/MAC] CSI/SRS reporting at DRX state change (Ericsson)”), and this document is the report from this email discussion.
The issues to discuss are as follows:

-
Discuss how to capture the agreement made in this meeting in 36.321.
-
Also address at least the following open issues:


1. Whether to mandate CSI/SRS transmission for non-transient cases.


2. Whether to mandate CSI/SRS transmission at sudden Active Time stop case.


3. Whether to mandate CSI SRS transmission for SR on PUCCH.


4. Whether to remove optionality for other cases.

5. CA should be considered.
2 Discussion
The open issues are discussed in the following sub-sections in the following order:

· Discuss the handling of the CSI/SRS transmission for the transient phases (open issue 2 and 4).
· Discuss the handling of the CSI/SRS transmission for the non transient phases (open issue 1).
· Discuss the handling of the CSI/SRS transmission when coinciding with an SR on PUCCH (open issue 3).
· Discuss the handling of the CSI/SRS transmission in relation to CA (open issue 5).
In the discussions the current legacy optional behaviour is compared with the mandated behaviour where transmission of periodic CSI/SRS is determined four subframes in advance and where CSI/SRS transmission is also mandated if it coincides with a transmission of HARQ A/N on PUCCH, or a transmission of PUSCH.
2.1 Discuss the handling of the CSI/SRS transmission for the transient phases
The transient phases occur either at sudden extension of Active Time or at sudden stop of Active Time.

2.1.1 The transient phase that happens at sudden extension of Active Time

This scenario can be divided into two cases:
· When there is a transmission of PUSCH and/or PUCCH for HARQ A/N at the same time as a CSI/SRS opportunity occurs:
( It was agreed at the last meeting to mandate CSI/SRS transmission in this case.
· When there is not a transmission of PUSCH and/or PUCCH for HARQ A/N at the same time as a CSI/SRS opportunity occurs.
See the following picture which describes the different cases for unexpected extension of Active Time and compares the optional behaviour with the mandated behaviour.
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Figure 1 A sudden extension of Active Time may happen due to the reception of a PDCCH requesting a new PUSCH transmission or a new PDSCH reception.
A comparison of the optional behaviour and the mandated behaviour shows:
· When to transmit periodic CSI/SRS:

-
Optional case:
Transmission of CSI/SRS is optional in 1-3 subframes, and is mandatory when coinciding with another PUSCH or HARQ A/N transmission.

-
Mandated case:
Transmission of CSI/SRS will only be done at known Active Time, and when coinciding with another PUSCH or HARQ A/N transmission.
· Battery usage:

-
If the UE chooses to transmit in any of the optional subframes, then this will require more power for the optional case compared with the mandated case.

· Number of useful CSI/SRS subframes:

-
If the eNB implements DTX detection of the CSI/SRS reception, then the optional case may result in more useful CSI/SRS reports than the mandated case. However, the eNB cannot know which UEs will transmit hence, these subframes are unreliable.

-
If the eNB does not implement DTX detection of the CSI/SRS reception, then the optional case will not result in more useful CSI/SRS reports than the mandated case.
2.1.2 The transient phase that happens at sudden stop of Active Time

This scenario can be divided into two cases:
· When there is a transmission of PUSCH and/or PUCCH for HARQ A/N at the same time as a CSI/SRS opportunity occurs.
· When there is not a transmission of PUSCH and/or PUCCH for HARQ A/N at the same time as a CSI/SRS opportunity occurs.
See the following picture which describes the different cases for unexpected stop of Active Time, and compares the optional behaviour with the mandated behaviour.
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Figure 2 A sudden stop of Active Time may happen due to the reception of a PDCCH requesting a PDSCH DL retransmission that causes the drx-RetransmissionTimer to stop, or a DRX MAC CE.
Sudden stop of Active Time due to the reception of a DL PDCCH retransmission will only happen if the UE is not in Active Time for another reason (like the drx-InactivityTimer is running).
A comparison of the optional behaviour and the mandated behaviour shows:
· When to transmit periodic CSI/SRS:

-
Optional/Legacy case:
Transmission of CSI/SRS is optional in 1-4 subframes.

-
Mandated case:
Transmission of CSI/SRS is mandatory for 4 subframes after end of Active Time.

· Battery usage:

-
If for the optional/legacy case the UE chooses to transmit in all of the optional subframes, then this will require the same power compared with the mandated case.

-
If for the optional/legacy case the UE chooses not to transmit in the fourth subframe after end of Active Time, then this will have minimal impact on the power transmitted by the UE because the UE must anyhow transmit a HARQ A/N on PUCCH in this subframe.

-
If for the optional/legacy case the UE chooses not to transmit in the third subframe after end of Active Time, then this will cause less power usage compared with the mandated case.

-
The cases when the UE chooses to not transmit in the first or second subframes after end of Active Time are not considered possible from an implementation point of view and are thus not considered as an option.

· Number of useful CSI/SRS subframes:

-
For the mandated case all four subframes after end of Active Time are useful as CSI/SRS subframes.

-
For the optional/legacy case, if the UE chooses to transmit in all subframes, then these subframes are also useful as CSI/SRS subframes. But this will require DTX detection by the eNB, and the eNB cannot know which UEs will transmit and hence these subframes are unreliable.

-
For the optional/legacy case, if the UE chooses not to transmit in the third or fourth subframe after end of Active Time, this will cause less number of useful CSI/SRS subframes compared with the mandated case.
2.1.3 Company Views for the Transient Phases

	Company views on how to handle transmission of periodic CSI/SRS at DRX state changes during the transient phases

	Company
	View

	Ericsson, ST-Ericsson
	
==> Propose the mandated behaviour, because:

· No need for any DTX detection in the eNB to be able to utilize any CSI/SRS transmitted by the UE during optional subframes.

· In the sudden extension scenario there will be equal or less battery usage compared with the optional case.

· In the sudden stop scenario, the gain of battery usage of the optional case is at most one subframe, and the cost of this is that many subframes cannot be used by the eNB for CSI/SRS, unless the eNB implements DTX detection.

· In the sudden stop scenario no need for double decoding in the fourth subframe after end of Active Time, where the HARQ A/N is sent.
· If DTX support is needed on the eNB side it will cause performance degradation of the CSI/SRS reports and it will require a more complex eNB implementation.
As a summary: the current legacy behaviour causes too much battery usage for the UE that attempts to transmit optional CSI/SRS in the sudden extension case, and may cause too few useful CSI/SRS subframes in the sudden stop case.

	Samsung
	Both for sudden extension and sudden stop, we can agree to mandate CSI/SRS transmission when colliding with other uplink transmissions. 

We can also agree to mandate to not transmit CSI/SRS for sudden extension, but a problem is that it is not possible for UE to distinguish sudden extension and sudden stop on time.  

In our view, it is desirable but not possible to mandate a single behavior during transient period when CSI/SRS does not collide with other uplink transmission (the single behavior would be not to transmit for sudden extension and to transmit for sudden stop, which is not possible).

Maybe one way to have predictable UE behavior would be to determine whether to send CSI/SRS 4 subframes in advance as suggested by Ericsson last meeting in R2-124636. 

Summary: 

1. can agree to mandate UE to transmit CSI/SRS during transient period when it collides with other uplink transmission.

2. cannot agree to mandate a single UE behavior during transient period when it does not collides with other uplink transmission

3. As an alternative, we are open to the proposal in R2-124636 where CSI/SRS transmission is determined 4 subframes in advance

	Nokia & NSN
	For transient phases, for both active time extension and stop case: enough to mandate periodic CSI/SRS when there is a transmission of PUSCH and/or PUCCH for HARQ A/N at the same time as a CSI/SRS opportunity occurs; for other cases that do not require double decoding, can keep the optional behavior (eNB can choose to ignore or perform DTX detection for CQI/SRS).

This option seems to be missed in Figure 2.
NOTE that for the mandating case, it should still follow the RAN1 rules for SRS dropping, e.g. when the SRS and PUSCH PRBs are not overlapped.


	Intel
	Although we agreed to mandate CSI/SRS transmission when there is other uplink transmission (PUSCH/HARQ-ACK), we found that the UE may not be able to decide whether the next subframe becomes the transient period or not if there is decoding delay in PDCCH/EPDCCH. 
For example, assuming the subframe (n) is the end of Active Time and the UE is supposed to transmit PUSCH or HARQ-ACK on PUCCH due to retransmission at subframe (n+1). It is not the transient period. Therefore, the UE should not transmit CSI/SRS in the subframe (n+1) if the active time is not extended. But, if the UE receives PDCCH for initial DL or UL grant in subframe (n), the subframe(n+1) belongs to the transient period. Since it is extended as the active time, the UE should transmit CSI/SRS. In this case, if we consider the decoding delay of PDCCH/EPDCCH, the UE should not know whether the subframe(n+1) becomes the transient period or not. 
The mandatory UE behavior should not be applicable the subframe right after the PDCCH/EPDCCH for initial DL or UL grant considering the decoding delay. 

	LGE
	On mandating UE behavior when CSI/SRS reporting coincides with another UL transmission at the sudden stop of Active Time,

· Because decoding problems exist at sudden stop case as well as extension case, we see it is useful to extend the agreement made at the last meeting to the stop case. I.e., mandating CSI/SRS reporting when coinciding with another UL transmission at sudden stop of Active Time as well.

On mandating for the UE to send or not to send CSI/SRS reporting when there is no UL transmission during the transient phases, we are fine with this because, 

· We can remove the optional UE behavior.

· We can remove the complicated NOTE.

· Consequence of converting the optional behavior to the mandatory behavior would be in practice similar with the legacy UE behavior. 

In summary,

LGE supports to apply mandating UE behavior when CSI/SRS reporting coincides with another UL transmission to the stop case.

LGE supports to mandate UE behavior when there is no UL transmission during the transient phases.

	Broadcom
	There are other scenarios, not discussed above, that involve sudden onset of active time. 

(a) When UE receives RAR from eNB for an eNB selected preamble. For this  case, we think that non-transmission of CSI/SRS  for 4 subframes after receipt of RAR should be made mandatory .

(b) The optionality of not sending CSI/SRS in active time should also cover the scenario when DRX short cycle is started due to DRX command MAC CE and requires onDurationTimer to be started within the next 4 subframes. In particular, the UE may not be able to send CSI/SRS report during OnDuration following sudden onset of DRX Short Cycle. 
We think that the optionality to report periodic CSI/SRS in the transient period should be retained for all cases which do not require double decoding (as mentioned by Nokia & NSN). 

In case of PUSCH or ACK/NACK transmission, optionality can be removed to omit double decoding. However, in case of a PUSCH transmission that coincides with a sudden onset of active time, how can periodic CSI/SRS be mandated unless it is mandated for all cases of PUSCH and ACK/NACK transmission (as given by proposal 2)? To handle this, the mandatory behavior to transmit CSI/SRS along with PUSCH or ACK/NACK in subframe n should be required only if it was known in subframe n-4 that subframe n would be active time. Otherwise (if active time in subframe n is not known in subframe n-4), mandatory behavior not to transmit CSI/SRS along with PUSCH or ACK/NACK in subframe n should be required.

The above scenario of transient periods should be extended to cover the sudden onset of active time as given by (a) and (b)). 

	MediaTek
	1. For the transient phase that happens at sudden extension of Active Time, we support to move the optional behavior in current to mandatory behavior in normal text.
2. For the transient phase that happens at sudden stop of Active Time, we do see too much gain to mandate CSI/SRS after UE decode the MAC CE. We think UE should stop CSI/SRS as soon as possible after entering DRX, optionality is only for those UE that cannot stop in time, therefore, no mandatory behavior is needed.

	ZTE
	We support to mandate UE report CSI/SRS at both DRX extension and DRX stop cases.

For the sudden stop case, if the original active time stops at n+3, it seems strange to mandate UE report CSR/SRS at n+4. Therefore, we suggest tomandate UE shall continue reporting CSI/SRS to 4 subframes that are covered by original activation time after receiving the stop MAC CE.

	Renesas Mobile Europe Ltd. 
	For sudden extension and stop case, we could agree to mandate UE behavior to transmit CSI/SRS when it collides with PUSCH or HARQ ACK/NACK. 

For the other cases, we share Samsung’s view that mandated UE behavior might be difficult because it is impossible for UE to know whether there is sudden extension or sudden stop. 

And we also agree with NSN that mandated CSI/SRS transmission should still follow RAN1 rules. 

	CATT
	During the transient period, for the CSI/SRS transmission,

1) In the subframe there is other uplink transmission, it is mandated, in order to avoid the double decoding issue in eNB;

2) In the subframe there is no other uplink transmission, it is optional, since there is no problem for eNB’s implementation.

	ITRI
	For simplicity of UE/eNB implementation and testing, we support to mandate UE behavior.

	Huawei&HiSilicon
	For the transient phase: 

In case that the CSI/SRS coincides with other UL transmission, Mandatory behaviour shall be also applied for sudden stop case to cope with the double decoding issue. Moreover, since it is not possible for UE to distinguish the sudden extension and sudden stop in advance, so general behaviour is to transmit 4 more subframes as requested after active time when colliding with other transmission

In case that the CSI/SRS does not coincide with other UL transmission, optional behaviour is acceptable for us, since there is no double decoding problem; Mandatory behaviour i. e. always transmit 4 more subframes as request after active time is also ok for us, but the mandatory behaviour proposed by rapporteur is not favourable since it will result in different mandatory behaviours for sudden extension and sudden stop cases.

	RIM
	We do not see much gain by mandating CSI/SRS transmission when colliding with other uplink transmissions in sudden stop case.

If the UE cannot distinguish sudden extension or sudden stop on time and whether the next subframe is transient or not, it is difficult to mandate CSI/SRS transmission with other uplink transmission only in sudden extension case.

In order to meet deterministic CSI/SRS transmission, the proposal 1 in R2-124636 may be sufficient. (If subframe n was not in Active Time, as evaluated when subframe n-4 has been processed, then in subframe n periodic CSI on PUCCH and periodic SRS shall not be transmitted. ) The paper states there would be too few periodic reports when using a short drx-InactivityTimer.
However, as stated in R2-124687 the usage of very short drx-InactivityTimer would be limited. The reason to have short drx-InactivityTimer would be either because data traffic pattern is very sparse (so it is unlikely for new data occur after data burst) or because predictable short DRX pattern is required due to e.g. IDC support. For both cases, CSI/SRS could be provided during on Duration.

	ETRI
	1. We support the mandated case.

- always transmits CSI/SRS when there is other UL transmission at the same subframe (sudden extension/stop)

2. We think the optional behavior can be removed for simplicity and UE’s decoding delay should be considered to reduce implementation complexity. So we support the Ericsson’s proposal.

 - Sudden extension: not transmits CSI/SRS when there is no UL transmission at the same subframe.

- Sudden stop: transmits CSI/SRS when there is no UL transmission at the same subframe.


2.2 Discuss the handling of the CSI/SRS transmission for the non transient phases
In our understanding the non-transient phases will only occur when we have semi-persistent scheduling, and therefore we have compared the cases of DL and UL SPS below.

2.2.1 Transmission of periodic CSI/SRS during DL SPS
See the following picture which describes the DL SPS scenario, including a HARQ retransmission, and compares the optional behaviour with the mandated behaviour.
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Figure 3 DL SPS scenario, where there is a DL HARQ retransmission. Note that if a HARQ retransmission occurs (as shown in the picture) then this will be handled as the transient phase of sudden stop of Active Time, provided that the UE is not in Active Time for another reason.
A comparison of the optional behaviour and the mandated behaviour shows:
· When to transmit periodic CSI/SRS:
-
Optional/Legacy case:
Transmission of CSI/SRS is not done in the subframe where the HARQ A/N transmission is done.

-
Mandated case:
Transmission of CSI/SRS is mandated for the subframe where the HARQ A/N transmission is done.

-
In case of retransmission:
Same behaviour as sudden stop of Active Time scenario.

· Battery usage:

-
In the first subframe where HARQ A/N on PUCCH is transmitted:
The difference between the power transmitted by the UE for the optional/legacy case compared with the mandated case will be minimal, because the UE must anyhow transmit a HARQ A/N on PUCCH in this subframe.

-
In case of retransmission:
Same battery usage as for the sudden stop of Active Time scenario.

· Number of useful CSI/SRS subframes:

-
In the first subframe where HARQ A/N on PUCCH is transmitted:
One more subframe can be used for CSI/SRS transmission in the case of mandated behaviour compared with the optional/legacy case.

-
In case of retransmission:
Same number of useful CSI/SRS subframes as for the sudden stop of Active Time scenario.

2.2.2 Transmission of periodic CSI/SRS during UL SPS
See the following picture which describes the UL SPS scenario, including a HARQ retransmission, and compares the optional behaviour with the mandated behaviour.
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Figure 4 UL SPS scenario, where there is an UL HARQ retransmission. Note that the red subframe in the picture is in Active Time, and here we can have an unexpected extension of Active time if we get a new PDCCH assignment/grant (DL or UL) in this subframe.
A comparison of the optional behaviour and the mandated behaviour shows:
· When to transmit periodic CSI/SRS:

-
For CSI:
Transmission is mandated in both cases for the subframe where the UL PUSCH transmission is done.
-
For SRS:

· Optional/Legacy case:
Transmission is not done in the subframe where the first UL PUSCH transmission is done.
· Mandated case:
Transmission is mandated for all subframes where the UL PUSCH transmission is done.
-
In case of retransmission:
Same behaviour as sudden extension of Active Time scenario. Note that all subframes where "an uplink grant for a pending HARQ retransmission can occur" are in Active Time and CSI/SRS transmission is mandated for these subframes.

· Battery usage:

- 
In case of SRS for the first subframe where UL PUSCH is transmitted:
For the optional/legacy case no SRS will be transmitted, but the difference between the power transmitted by the UE for the optional/legacy case and the mandated case will be minimal, because the UE must anyhow transmit an UL PUSCH in this subframe.
-
In case of retransmission:
Same battery usage as for the sudden extension of Active Time scenario.

· Number of useful CSI/SRS subframes:

· In case of SRS for the first subframe where UL PUSCH is transmitted:
For the mandated case one more subframe can be used for SRS transmission compared with the optional/legacy case.

· In case of retransmission:
Same number of useful CSI/SRS subframes as for the sudden extension of Active Time scenario.

2.2.3 Company Views for the Non-transient Phases

	Company views on how to handle transmission of periodic CSI/SRS at DRX state changes during the non-transient phases

	Company
	View

	Ericsson, ST-Ericsson
	==> Propose the mandated behaviour, because:

· In case of DL SPS there will be one more subframe where CSI/SRS can be transmitted compared with the optional/legacy case. This can be done with minimal impact on the power usage, since an UL transmission must anyhow be done in this subframe by the UE.
· In case of UL SPS there will be one more subframe where SRS can be transmitted compared with the optional/legacy case. This can be done with minimal impact on the power usage, since an UL transmission must anyhow be done in this subframe by the UE.

· To have different rules for transient phases and non transient phases for no real gain will only introduce an unnecessary complexity in the standard.

As a summary: mandated behaviour is overall more efficient due to one more available subframe for CSI/SRS, and mandated behaviour gives a more consistent and simplified specification.

	Samsung
	As explained in the discussion section, there may be some impact to UE if UE is required to send CSI/SRS even out of Active Time if it collides with other uplink transmission. More specifically;

For DL SPS case, UE would be required to send ACK/NACK and CSI/SRS together, which may increase transmission power and/or decrease the reliability.

For UL SPS case, UE would be required to send PUSCH and CSI/SRS together, which may increase the transmission power and/or decrease the reliability.

For both cases, we are not sure whether the problem would be severe or not. But we like to stick to the principle that UE is not required to transmit CSI/SRS out of Active Time, until it is shown that breaking the principle brings significant gain and causes no bad impact to UE.

	Nokia & NSN
	For non-transient phase: should keep legacy behavior, i.e. no CSI/SRS transmission when not in activate time. 

Typically the SPS should be configured align with on-duration time so that dynamic override is possible, so no problem to be solved in reality. No need to artificially add those cases to complicate the specification and testing. (It is clear in section 5.3.1 that DL assignment including SPS should only be on the subframes when the UE monitors PDCCH: “the UE shall for each TTI during which it monitors PDCCH and for each Serving Cell”.)

In general we should avoid different behavior for different release of UEs. (To remove some of the optionality in 2.1.3 is still a subset of legacy UE behavior.)

	Intel
	As Ericsson indicated, DL SPS case is covered by the transient case (sudden stop). Therefore, the same behavior in 2.1.3 can be applied. Regarding UL SPS case, we don’t see a big motivation to change the current operation i.e. not to transmit CSI/SRS when the subframe is not Active Time. 

	LGE
	The gain seems that

· For DL SPS, more opportunities for sending CSI when the HARQ A/N transmission is done
· For UL SPS, more opportunities for sending SRS when the first UL PUSCH transmission is done.
Because we think increasing opportunities for CSI/SRS reporting for VoIP service may not give significant gains, LGE would prefer to keep the current UE behaviors, i.e., CSI/SRS reporting only during Active Time and transient phases.

	Broadcom
	We also believe that the UE should not send periodic CSI/SRS with ACK/NACK or PUSCH when not in active time in non-transient state. It is unlikely that transmitting CSI/SRS in this scenario will provide any performance benefit and does not justify the added complexity and power consumption at the UE. If the eNB requires any CSI or SRS feedback in the non-transient state, it can always invoke their aperiodic variants.

	MediaTek
	We share the view of NSN and Samsung, we prefer not to address this case as a special case, and stick tothe principle that UE is not required to send CSI/SRS outside active time. CSI/SRS transmission outside active time is due to implementation limitation and not a required behavior.

	ZTE
	Although we intend to agree power consumption is not an issue for mandating UE report CSI/SRS in non-transient state, we do not quite see the gain for the report in SPS (as LG indicated). Therefore, ZTE would also prefer CSI/SRS report only happens in Active Time and transient phases.

	Renesas Mobile Europe Ltd.
	Firstly, we would like to follow the principle of the first question that we only have mandated UE behavior when there is other UL transmission. 

For DL SPS, every re-transmission could be seen as sudden stop case but every new transmission could be different because there is no related DRX timer running for DL SPS occasion. So we think they should be considered separately and we would like to not have mandated UE behavior.

For UL SPS, we think during last RAN2 meeting, we only agreed to mandate CSI/SRS transmission for sudden extension case so the optional behavior in the example should not include mandate UE behavior? And because this is not a sudden extension or stop of active time, we would also like to not mandate UE behavior, i.e. UE is not required to transmit CSI/SRS out of active time. 

	CATT
	CSI/SRS transmission out of active time is like some enhancement. Without seeing so much gain, we propose to stick on the legacy behavior.

	ITRI
	We also think we do not need to consider this case.  It is enough that the rule of the CSI/SRS transmission in the transient state and in the Active Time,

	Huawei&HiSilicon
	We prefer to keep legacy behavior for non-transient phase.

	RIM
	We agree with Samsung, et al and stick to the current behavior.

	ETRI
	We think this scenario can be separated into several cases and our view is similar to Ericsson’s suggestion. 

1. DL SPS
- CSI/SRS at A/N transmission: prefer the same behavior as transient case (always transmits CSI/SRS at the same subframe)

- retransmission: can be covered by the transient case and prefer the same behavior.
2. UL SPS

- new PDCCH assignment at retransmission: prefer the same behavior as transient case (sudden extension)

- NACK reception at retransmission: follow Active Time definition where "an uplink grant for a pending HARQ retransmission can occur" 
- ACK reception at retransmission: prefer to keep the current UE behavior (no changing).


2.3 Discuss the handling of the CSI/SRS transmission when coinciding with an SR on PUCCH
In this scenario we discuss how to handle periodic CSI/SRS when an SR is transmitted in the same subframe as a CSI/SRS opportunity. Note that we only discuss the case when an SR is actually transmitted (a positive SR). If we have no SR transmission (negative SR), then we assume that this should have no impact on whether to transmit periodic CSI/SRS or not, since SR in this case will not cause an extra transmission on PUCCH.
Furthermore, we assume that any special rules regarding SR transmission should only apply if we do not have any periodic CSI/SRS transmission in the current subframe for another reason. The rationale for this is that if we anyhow will transmit periodic CSI/SRS in this subframe, then our view is that transmission of SR should not cause the periodic CSI/SRS transmission to be stopped. Note that Layer 1 may have rules to drop CSI or SRS in combination with SR due to the chosen PUCCH format, or due to other rules governing the parallel transmission of different physical channels, but this should not impact the rules specified in the MAC layer.
This means that the case we are considering is whether to transmit periodic CSI/SRS if a periodic CSI/SRS opportunity happens to coincide with the subframe where the SR is transmitted, and CSI/SRS is not transmitted for another reason in this subframe.

We have identified the following different ways of how to handle this SR scenario:

a) Do not consider a transmitted SR in the rules for when to transmit periodic CSI/SRS:
This rule means that the transmission of SR will not cause a transmission of periodic CSI/SRS in the subframe where the SR is transmitted.

b) Mandate transmission of CSI/SRS in a subframe where SR is transmitted:
This rule means that if there is a CSI/SRS opportunity in the subframe where SR is transmitted, the UE must also transmit CSI/SRS in the same subframe.

c) Mandate transmission of CSI, but not SRS, in a subframe where SR is transmitted:
This rule means that if there is an CSI opportunity in the subframe where SR is transmitted, the UE must also transmit CSI in this subframe.
The reason why only CSI is mandated in this alternative is because CSI and SR are both sent on PUCCH, and in that respect it makes sense to keep them together.
A comparison of these cases shows:
· When to transmit periodic CSI/SRS:

-
Never for alternative (a), always for alternative (b), and always transmit CSI but not SRS for alternative (c).
· Battery usage:

-
Minimal difference in battery usage since a PUCCH must anyhow be transmitted.

· Number of useful CSI/SRS subframes:

· For alternative (b) there is one more subframe where periodic CSI/SRS is transmitted; for alternative (c) there is one more subframe where periodic CSI, but not SRS, is transmitted; and for alternative (a) there is no extra subframe where periodic CSI/SRS is transmitted.
2.3.1 Company Views for the SR Case

	Company views on how to handle transmission of periodic CSI/SRS at DRX state changes when it coincides with an SR transmission

	Company
	View

	Ericsson, ST-Ericsson
	==> Propose alternative (a):

· If the UE is mandated to transmit CSI/SRS in the subframe where it intends to transmit SR (alternative b), then the UE may have to delay the transmission of SR to the next SR opportunity if it does not have sufficient time to measure and build the PUCCH format for CSI or to build the SRS report.
· The eNB is not relying on these subframes for CSI/SRS transmission, since these reports can only be used if the UE actively transmits an SR (unless there is another reason for the CSI/SRS transmission). Therefore it would seem that there is no real gain of transmitting CSI/SRS in these subframes. 

	Samsung
	Even though it is Samsung that brought the issue forth in RAN2, we now tend to think SR may not need to be considered. 

UE drops CSI if it collides with active SR. So if UE is to transmit SR, it does not matter whether it is Active Time or not (anyway CSI is not transmitted). UE also drops SRS when it collides with active SR if shorten format is not configured. If shorten format is configured, regardless of whether it is Active Time or not (or whether SRS is transmitted or not), UE always uses the shorten format. So there seems no double decoding issue..

a) seems to match with the rationale.

	Nokia & NSN
	Sensible eNB implementation would avoid configuring SR and SRS at the same subframe as they cannot be transmitted together, so no need to handle SR + SRS case.

SR transmission is not predictable by the eNB, thus mandating CSI transmission would not help with double decoding, could leave legacy behavior (eNB could avoid to configure so).

	Intel
	In our understanding, it is possible to send CSI/SRS because the UE have enough preparation time for CSI/SRS transmission when there is uplink transmission. However, in case of SR, the UE may not have enough time to prepare CSI/SRS transmission if SR is triggered in the same subframe that SR is transmitted. 

In that sense, we don’t think SR should be considered in the mandatory UE behavior.  

	LGE
	Because CSI on PUCCH is dropped in case of collision between CSI and positive SR in L1 specifications, we think that alternative (a) is the only option we can have. LGE prefers alternative (a).

	Broadcom
	SR transmission kicks off active time and will lead to transmission of CSI/SRS starting the next opportunity. CSI and SR cannot be transmitted together as CSI is always dropped. Hence, the gain is a single transmission of periodic SRS which happened to coincide with the SR transmission (it is always a possibility as SR opportunities can occur as frequently as every 1 ms). If SRS opportunities are not frequent, this SRS can be used by the eNB in determining the allocation parameters after getting the SR. The SR could have been transmitted in the middle of a long inactivity in which case the previous SRS transmission cannot be usable. There is no issue of double decoding here as mentioned by Samsung. Hence, SRS can be optional to allow for the gain.

	MediaTek
	We support alternative a). We think mandating CSI/SRS with SR would increase complexity without significant gain. 

	ZTE
	Alternative (a) is fine for us.

	Renesas Mobile Europe Ltd. 
	The main motivation to have mandated UE behavior is to reduce the blind detection at eNB side. However, for pure SR issue, since it is totally triggered by UE itself so eNB will not expect any CSI/SRS transmission according to SR transmission. Besides that, seems mandate UE behavior in this case will not bring real gain for both eNB and UE, so we prefer to not consider SR in this case. 

	CATT
	We prefer a), since there is no double decoding issue.

	ITRI
	Based on the L1 spec, the rule to handle the colliding of SR and CSI/SRS is clear.  So we think we do not need to consider this issue. 

	Huawei&HiSilicon
	Since there is no double decoding issue, so keep legacy behavior.

	RIM
	We also fine with alternative (a).

	ETRI
	We share the same view with Ericsson and LG: prefer alternative (a).


2.4 Discuss the handling of the CSI/SRS transmission in relation to CA
We consider the following different ways of how to handle Carrier Aggregation in relation to the rules for when to transmit periodic CSI/SRS:

a) The rules for when to transmit and not transmit periodic CSI/SRS are the same for all serving cells. Hence, either periodic CSI/SRS shall be transmitted for all active serving cells for the corresponding CSI/SRS opportunities, or periodic CSI/SRS shall not be transmitted for any serving cell.
b) Apply the rules for when periodic CSI/SRS is transmitted on a serving cell basis.
A comparison of these two cases shows:

· When to transmit periodic CSI/SRS:

-
For CSI:

There is really no difference between alternative (a) and alternative (b) in this case, because in the scenario we are discussing CSI is always transmitted on PUCCH, and then CSI is transmitted on the PCell. Hence, there is only one serving cell to consider (the PCell).
-
For SRS:

In this case SRS may be transmitted on any number of serving cells. It may be possible to introduce special rules which say that SRS shall, or shall not, be transmitted depending on whether a PUSCH is transmitted in a cell.
· Battery usage:
-
For CSI:

The same difference as when discussing one serving cell, since only the PCell is used for transmission of CSI in this scenario.

-
For SRS:

In this case SRS may be transmitted on any number of serving cells. Depending on the specific rules one may specify, transmission on the serving cells may in some cases be done on fewer or more serving cells than if a general rule applies for all serving cells. Hence, the power usage for SRS may differ compared with a general rule applying for all serving cells.
· Number of useful CSI/SRS subframes:

-
For CSI:

The same difference as when discussing one serving cell, since only the PCell is used for transmission of CSI in this scenario.

-
For SRS:

In this case SRS may be transmitted on any number of serving cells. Depending on the specific rules one may specify, transmission on the serving cells may in some cases be done on fewer or more serving cells than if a general rule applies for all serving cells. Hence, the number of useful subframes for SRS may differ compared with a general rule applying for all serving cells.
2.4.1 Company Views for the CA Case

	Company views on how to handle transmission of periodic CSI/SRS at DRX state changes in relation to CA

	Company
	View

	Ericsson, ST-Ericsson
	
==> Propose alternative (a):

· For periodic CSI reporting it seems to be no difference between alternative (a) and (b).
· For periodic SRS reporting it seems that there is no obvious advantage to introduce cell specific rules for when SRS is reported.
· To keep the rules simple and to be consistent with the current DRX mechanism, which is specified on UE level, it would be beneficial to also have the rules for periodic CSI/SRS reporting specified on UE level.

	Samsung
	In our view, the question is whether a serving cell’s uplink transmission affects other serving cell’s CSI/SRS transmission. There would be many combinations to be considered

1. PUSCH on PCell and PUCCH on PCell (if parallel PUCCH/PUSCH transmission is configured)

2. PUSCH on PCell and SRS on PCell

3. PUSCH on PCell and SRS on SCell

4. SRS on PCell and PUSCH on SCell
5. SRS on SCell1 and PUSCH on SCell2
In our view, 3, 4 and 5 should not be considered as the cases. There is no ENB double decoding issue. ENB would be able to decode PUSCH without additional buffering.

We think the rule should be on a serving cell basis (option b). 

	Nokia & NSN
	Rule in 2.1.3 applicable to each serving cell.

	Intel
	We prefer option (b). 

	LGE
	In CA, doubling decoding problem will exist on a serving cell basis. Therefore, mandating CSI/SRS reporting should be applied when there is another UL transmission on the same serving cell.
LGE prefers option (b)

	Broadcom
	We think the rules should be on a serving cell basis (perhaps periodic CSI of the same serving cell only should be considered). Optionality should be retained for all cases that do not require double decoding. For cases that require double decoding and where feasible, mandatory behavior to transmit should be introduced.

	MediaTek
	We prefer option b). We think CSI/SRS should be considered on per serving cell basis.

	ZTE
	We prefer alternative (a) since it simplifies the procedure and it is consistent of DRX definition for CA. 

	Renesas Mobile Europe Ltd. 
	For CA case, we think periodic CSI report need some further discussion because UE will use common DRX and periodic CSI report could happen either on PCell or SCell depend on whether simultaneous PUCCH and PUSCH is configured. And even for periodic CSI report on PUCCH, there could be different operation depend on whether this CSI report is for PCell or for SCell and where the scheduling is. 

Regarding SRS, we think it should be applicable to each serving cell. But if we don’t want special handling, we could also align this with the discussion result of CSI report. 

	CATT
	We prefer option b).

	ITRI
	We prefer option (a).  

Regarding the SRS transmission, we do not know how the rule (section 2.1.3) is applied to per serving cell.  For example, when a sudden Active Time extension occurs on PCell (i.e., a PDCCH for a new transmission received on PCell), the Active Time for all serving cells is extended.  For the rule for per serving cell (option b), does it mean UE shall transmit SRS on SCell during the transient period but not transmit SRS on PCell during the transient period if the UE mandatory behavior is adopted?  

We think that the current DRX is per UE, so the rule of CSI/SRS transmission should be per UE as well. 

	Huawei&HiSilicon
	Per-serving cell is enough.

	RIM
	We prefer Alternative (b).

	ETRI
	We think the separated UL handling would have more gains for various reasons even though the same DRX operation applies to all serving cells. So, we prefer option (b).


3 Conclusion

A total of 17 companies have provided input to this email discussion.

The following table gives an overview of the company opinions for the different discussion items.

	Discussion Item
	Summary
	Conclusion

	Transient Phase
	Sudden Extension of Active Time
	Number of companies that want to have optional behaviour (but mandated if coinciding with A/N on PUCCH or PUSCH): 3
Number of companies that want to have mandated behaviour: 7
Number of companies that have other alternatives or a mixture between optional and mandated: 7
	There is no clear majority for any solution.

	
	Sudden Stop of Active Time
	Number of companies that want to have optional behaviour: 1
Number of companies that want to have mandated behaviour: 6
Number of companies that want to have mandated behaviour when coinciding with HARQ A/N on PUCCH or a PUSCH transmission, but optional otherwise: 3
Number of companies that have other alternatives or a mixture between optional and mandated: 7
	There is no clear majority for any solution.
9 companies want to mandate periodic CSI/SRS when it coincides with another HARQ A/N on PUCCH or a PUSCH transmission.

	Non-Transient Phase
	Do not transmit periodic CSI/SRS when not in transient phase and not in Active Time (legacy behaviour): 13
Transmit periodic CSI/SRS if coinciding with A/N on PUCCH or PUSCH, also if not in transient phase and not in Active Time: 3
A mixed alternative: 1
	There is a fairly big majority for keeping the legacy behaviour for periodic CSI/SRS transmission when the UE is not in transient phase. This means that when the UE is not in Active Time and not in transient phase the following rules will apply:

If a PUSCH is transmitted in a subframe:

( Periodic CSI is transmitted

( Periodic SRS is not transmitted

If a HARQ A/N on PUCCH is transmitted in a subframe:
(Periodic CSI/SRS is not transmitted

	SR Case
	Do not consider SR when determining whether to transmit periodic CSI/SRS (legacy behaviour): 16
Optional periodic SRS transmission when transmitting SR: 1
	There is a big majority for keeping the existing legacy behaviour where SR is not considered when determining whether to transmit periodic CSI/SRS.

	CA case
	Consider transmission of periodic CSI/SRS on UE level and not per cell (legacy behaviour): 4
Consider transmission of periodic CSI/SRS on a per serving cell basis: 12
Other alternative: 1
	There is a fairly big majority for not keeping the legacy behaviour to keep the periodic CSI/SRS reporting on a UE level, but instead introducing per serving cell rules for when to transmit periodic CSI/SRS.


As a summary of the email discussion the following conclusions can be drawn:
1. There is no conclusion in how to handle periodic CSI/SRS during transition phases. This means that we have the following open issues:
· How to handle periodic CSI/SRS reporting when we have sudden extension of active time and there is no simultaneous transmission of HARQ A/N on PUCCH or a transmission on PUSCH.
· How to handle periodic CSI/SRS reporting when we have sudden stop of active time and there is a simultaneous transmission of HARQ A/N on PUCCH or a transmission on PUSCH.

· How to handle periodic CSI/SRS reporting when we have sudden stop of active time and there is no simultaneous transmission of HARQ A/N on PUCCH or a transmission on PUSCH.

2. For the non-transient phase, there is a majority for keeping the legacy behaviour for how periodic reports are sent when coinciding with another HARQ A/N or PUSCH transmission during non transient phase when the UE is not in Active Time.

3. For the SR case there is a majority for keeping the legacy behaviour where SR transmission is not considered in the rules for when to transmit periodic CSI/SRS.

4. For the CA case, there is a majority for changing the legacy behaviour where periodic CSI/SRS is transmitted on a per UE basis, and instead introduce rules for transmission of periodic CSI/SRS per serving cell. This means that we have the following open issue:
· Specify for which serving cells periodic CSI/SRS shall be transmitted when the UE is in transient phase.

Note that the DRX function and the transient phase is on a UE level, since the unexpected changes of Active Time will happen on a UE level.
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