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1 Introduction
For the RAN2#80 meeting there was an email discussion about how to handle periodic CSI/SRS transmission at DRX state changes, and a report from this email discussion ([2]) was presented at the meeting.
The following handling of CSI/SRS reporting at DRX state changes were agreed in the meeting ([1]):
1. For the non-transient phase when the UE is not in Active time, the UE does not transmit periodic CSI on PUCCH or periodic SRS when coinciding with another HARQ A/N or PUSCH transmission.

2. For the SR case, SR transmission is not considered in the rules for when to transmit periodic CSI/SRS.

3. For the CA case, periodic CSI/SRS is transmitted on a per serving cell basis. Hence, mandating transmission of CSI/SRS may be done differently for the different serving cells.
4. Whether to transmit periodic CSI/SRS in subframe n should be evaluated in subframe n-4.
However, the email report also identified some remaining open issues for which no agreement has been reached, and to sort out these open issues the RAN2#80 meeting agreed to have a new email discussion (“[80#20] [LTE/TEI11] CSI/SRS reporting (Ericsson)”) for the next RAN2 meeting (RAN2#81). This document is the report from that email discussion.
The scope of the email discussion according to [1] is as follows:
· Confirm the second last column in the table included in [1]. This table lists all different cases for Active Time and not Active Time both for transient phase and non transient phase.
· Open Issue1: How to handle periodic CSI/SRS reporting when we have a sudden extension of Active Time and there is no simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.
· Open Issue2: How to handle periodic CSI/SRS reporting when we have a sudden stop of Active Time and there is a simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.
· Open Issue3: How to handle periodic CSI/SRS reporting when we have a sudden stop of active time and there is no simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.

· Fill out the last column in the table, based on the outcome.
The aim is to provide a CR based on the agreements made during this email discussion.
Note that the following open issue (from email report ([2]) is excluded from this discussion (as agreed at the RAN2#80 meeting):

“For CA specify for which serving cells periodic CSI/SRS shall be transmitted when the UE is in transient phase”
2 Discussion
The first subsection below includes the table from [1]. The purpose is to illustrate the different cases for both the legacy and the proposed handling of periodic CSI/SRS reporting.

The other subsections discuss each of the different open issues listed in section .

Note: given the agreement (bullet 4 in section 1) that transmission of periodic CSI/SRS for subframe n is evaluated in subframe n-4, there is no need for any optionality for the CSI/SRS transmission.
The reason for having optionality in the first place was that different UE implementations may have different requirements for how many subframes that are needed to prepare for UL transmission. With the agreed n-4 look ahead all UEs must be able to prepare its UL transmission for subframe n. Therefore, the optional case is not considered as an alternative in this email discussion.
2.1 Table of periodic CSI/SRS reporting cases

The table from [1] has an added column for RAN2#81 agreements, which may be filled in as a conclusion from this email discussion.
The current legacy behaviour for the different cases is specified in the column: “CSI/SRS reporting in current spec”, and the agreed behaviour at the RAN2#80 meeting the behaviour is specified in the column: “RAN2#80 Agreements”.

Note that in the table the abbreviation AT stands for Active Time, and the abbreviation NAT stands for Not Active Time.
	Case
Index
	n-4
	expected n
	actual n
	UL TX at n
	Case description
	CSI/SRS reporting 
in current spec.
	RAN2#80 

Agreements
	RAN2#81 

Agreements
(to be filled in at end of email discussion)

	1(2)
	AT
	AT
	AT
	Y
	No transition with UL TX in AT
	Y
	Y
	Y

	2(2)
	AT
	AT
	AT
	N
	No transition w/o UL TX in AT
	Y
	Y
	Y

	3(2)
	AT
	AT
	NAT
	Y
	Sudden stop with UL TX in AT
	Optional,
Y when CSI and UL PUSCH
	Open Issue 2,
Y when CSI and UL PUSCH
	Y

	4(2)
	AT
	AT
	NAT
	N
	Sudden stop w/o UL TX in AT
	Optional
	Open Issue 3
	Y

	5(1)
	AT
	NAT
	AT
	Y
	Sudden extension with UL TX in AT
	Optional,
Y when CSI and UL PUSCH
	Y
	Y

	6(1)
	AT
	NAT
	AT
	N
	Sudden extension w/o UL TX in AT
	Optional
	Open Issue 1
	N

	7(1)
	AT
	NAT
	NAT
	Y
	AT-->NAT normal transition with UL TX
	N,
Y when CSI and UL PUSCH
	Y
	Y

	8(1)
	AT
	NAT
	NAT
	N
	AT-->NAT normal transition w/o UL TX
	N
	N
	N

	9(2)
	NAT
	AT
	AT
	Y
	NAT-->AT normal transition with UL TX
	Y
	Y
	Y

	10(2)
	NAT
	AT
	AT
	N
	NAT-->AT normal transition w/o UL TX
	Y
	Y
	Y

	11(2)
	NAT
	AT
	NAT
	Y
	Sudden stop with UL TX in NAT
	Optional,
Y when CSI and UL PUSCH
	Open Issue 2,
Y when CSI and UL PUSCH
	Y

	12(2)
	NAT
	AT
	NAT
	N
	Sudden stop w/o UL TX in NAT
	Optional
	Open Issue 3
	Y

	13(3)
	NAT
	NAT
	AT
	Y
	Sudden extension, with UL TX in NAT
	N,

Y when CSI and UL PUSCH
	N,

Y when CSI and UL PUSCH
	N,

Y when CSI and UL PUSCH

	14(3)
	NAT
	NAT
	AT
	N
	Sudden extension, w/o UL TX in NAT
	N
	N
	N

	15(4)
	NAT
	NAT
	NAT
	Y
	　No transition with UL TX in NAT
	N,
Y when CSI and UL PUSCH
	N,
Y when CSI and UL PUSCH
	N,
Y when CSI and UL PUSCH

	16
	NAT
	NAT
	NAT
	N
	　No transition w/o UL TX in NAT
	N
	N
	N


(1) Sudden extension of Active Time may happen, and hence UE is in transient phase.
(2) Sudden stop of Active Time may happen, and hence UE is in transient phase.
(3) Not considered as transient phase, since n-4 and expected n-4 is not in Active Time.
(4) The case is considered as non transient phase, which may happen at UL or DL SPS.
2.1.1 Company views on the table

If a company does not agree with the table in 2.1 please state the reason for it in the table below.

	Company views on the table for periodic CSI/SRS at DRX state changes for both the legacy behaviour and the agreed behaviour at the RAN2#80 meeting

	Company
	View

	Samsung
	Even though the table captures well what were agreed to be discussed, we are wondering if we need such many entries. 

As we have agreed last meeting, a basic principle is [n-4] approach where in principle only two entries would be needed as below; 
n-4

expected n

actual n

UL Tx at n

CSI/SRS
Whatever
AT
Whatever
Whatever
Y
Whatever
NAT
Whatever
Whatever
N
One can consider above a bit contradicting to another previous agreement from RAN2 #79bis captured below;
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. 
It should be noted that [n-4] approach is also an agreement from the even more recent meeting.

We are not against to exercising to fill up the column one by one, and we would provide our view below for each open issue below, but like to point out that much simpler solution is there and was agreed last meeting.

	LGE
	Firstly, our understanding is that the agreed [n-4] approach is to evaluate in subframe n-4 what would happen in subframe n. So, we would assume that it is also [n-4] approach that the UE performs CSI/SRS transmissions when it was evaluated in subframe n-4 that the subframe n would be not Active Time but there will be UL transmissions in subframe n.

Regarding 13th and 14th cases, we think that they would be possible cases that the sudden extension happens during short on-duration (e.g., 1, 2, and 3ms) that takes place between subframe n-3 and n-1. Because it is not possible for the UE to differentiate between 13/14 cases and 15/16 cases, we can insert “N” to 13 and 14 cases. 

	ITRI
	We think [n-4] approach is the baseline.  For the details, we think the following rules can be applied.

1. For AT in expected n, i.e., subframe n is expected in active time, UE shall report periodic CSI/SRS.

2.  For NAT in expected n, 

2-1. If there is PUSCH/PUCCH tx at subframe n, periodic CSI/SRS is reported.  Note that we assume that DL SPS should be scheduled during On-duration, so DL SPS should not happen for Case 15, i.e., there is no HARQ A/N on PUCCH at subframe n.
2-2. For other case, periodic CSI/SRS shall be not reported.


2.2 Open Issue 1: Sudden extension of Active Time and no simultaneous UL transmission

This open issue addresses the case of whether periodic CSI/SRS shall be transmitted for a subframe that is in the transient phase after a possible extension of Active Time, and where no simultaneous transmission of PUSCH or HARQ A/N on PUCCH is done. Note that in subframe n-4, subframe n has been considered to not be in Active Time.

We have the following alternatives:
A. Assume no sudden change of Active Time: mandate to not transmit CSI/SRS.
· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden extension of Active Time will not occur. Hence, this means that CSI/SRS transmission will not be performed for some subframes that are in Active Time for the case when a sudden extension of Active Time has occurred.
· This alternative means that CSI/SRS transmission will not be done for up to four subframes at start of unexpected Active Time, unless coinciding with another UL transmission on PUCCH or PUSCH in which case the CSI/SRS transmission is mandated (as agreed at the RAN2#79bis meeting).

B. Assume sudden change of Active Time: mandate to transmit CSI/SRS.

· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden extension of Active Time will occur. Hence, this means that CSI/SRS transmission may also happen in subframes not in Active Time where a sudden extension of Active Time did not occur.

· Since unexpected extension of Active Time can happen in almost any subframe, this alternative means in practice that CSI/SRS transmission will be mandated for up to four subframes after Active Time.

2.2.1 Company views on Open Issue 1

In the table below companies are asked to indicate their preferred handling of CSI/SRS transmission for open issue 1.
	Company views on how to perform periodic CSI/SRS transmission at sudden extension of Active Time and no simultaneous transmission of PUSCH or HARQ A/N on PUCCH

	Company
	View

	Samsung
	Relying on simple [n-4] approach, UE shall be mandated to not transmit CSI/SRS

	Ericsson, ST-Ericsson
	Assuming that no sudden extension of Active Time will occur is the most logical alternative, because if we would instead assume that a sudden extension would occur then in practice this means that the UE must be mandated to transmit periodic CSI/SRS in four subframes after any end of Active Time. Hence, alternative B would result in too many CSI/SRS transmissions when the UE is not in Active Time.
Therefore, we prefer alternative A.

	LGE
	Same view as Ericsson that alternative B would cause too many CSI/SRS transmissions. Therefore, we would also prefer alternative A.

	ZTE
	Same view as Samsung and prefer alternative A

	ITRI
	We also prefer alt. A.

	Intel 
	We also prefer alternative A. Since there is no PUSCH or HARQ A/N transmission and the UE does not know sudden extension at (n-4) subframe, it is hard to mandate UE to transmit CSI/SRS. 

	RIM
	We agree to take the simple approach proposed by Samsung.


2.3 Open Issue 2: Sudden stop of Active Time and a simultaneous UL transmission

This open issue addresses the case of whether periodic CSI/SRS shall be transmitted for a subframe that is in the transient phase after a possible stop of Active Time, and where a simultaneous transmission of PUSCH or HARQ A/N on PUCCH is done in this subframe. Note that in subframe n-4, subframe n has been considered to be in Active Time.

We have the following alternatives:

A. Assume no sudden change of Active Time: mandate to transmit CSI/SRS.

· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden stop of Active Time will not occur. Hence, this means that CSI/SRS transmission may also happen in subframes not in Active Time where a sudden stop of Active Time did occur.

B. Assume sudden change of Active Time: mandate to not transmit CSI/SRS.

· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden stop of Active Time will occur. Hence, this means that CSI/SRS transmission will not be performed for some subframes that are in Active Time for the case when a sudden stop of Active Time did not occur.
2.3.1 Company views on Open Issue 2

In the table below companies are asked to indicate their preferred handling of CSI/SRS transmission for open issue 2.
	Company views on how to perform periodic CSI/SRS transmission at sudden stop of Active Time and with a simultaneous transmission of PUSCH or HARQ A/N on PUCCH

	Company
	View

	Samsung
	Relying on simple [n-4] approach, UE shall be mandated to transmit CSI/SRS

	Ericsson, ST-Ericsson
	Assuming that no sudden stop of Active Time will occur is the most optimal alternative, since in this case there is already an uplink transmission performed in the subframe and there will be a minimal impact on the power consumption to also transmit periodic CSI/SRS in the same subframe and it will be beneficial for link adaptation.
Also, if a sudden stop of Active Time is triggered because the drx-RetransmissionTimer is stopped, there will always be a HARQ A/N transmitted in the fourth subframe after the PDSCH retransmission and piggybacking a periodic CSI report on this HARQ A/N transmission will result in a better DL link adaptation.
Therefore, we prefer alternative A.

	LGE
	Same view as Ericsson. Therefore, we also prefer alternative A.

	ZTE
	Same view as Samsung and prefer alternative A

	ITRI
	We also prefer alt. A.

	Intel
	Same view as Ericsson. We also prefer alternative A. 

	RIM
	We agree to take the simple approach proposed by Samsung.


2.4 Open Issue 3: Sudden stop of Active Time and no simultaneous UL transmission

This open issue addresses the case of whether periodic CSI/SRS shall be transmitted for a subframe that is in the transient phase after a possible stop of Active Time, and where no simultaneous transmission of PUSCH or HARQ A/N on PUCCH is done in this subframe. Note that in subframe n-4, subframe n has been considered to be in Active Time.

We have the following alternatives:
A. Assume no sudden change of Active Time: mandate to transmit CSI/SRS.

· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden stop of Active Time will not occur. Hence, this means that CSI/SRS transmission may also happen in subframes not in Active Time where a sudden stop of Active Time did occur.

B. Assume sudden change of Active Time: mandate to not transmit CSI/SRS.

· When the decision to transmit CSI/SRS at subframe n is taken at subframe n-4 the UE assumes that a sudden stop of Active Time will occur. Hence, this means that CSI/SRS transmission will not be performed for some subframes that are in Active Time for the case when a sudden stop of Active Time did not occur.

2.4.1 Company views on Open Issue 3

In the table below companies are asked to indicate their preferred handling of CSI/SRS transmission for open issue 3.
	Company views on how to perform periodic CSI/SRS transmission at sudden stop of Active Time and with no simultaneous transmission of PUSCH or HARQ A/N on PUCCH

	Company
	View

	Samsung
	Relying on simple [n-4] approach, UE shall be mandated to transmit CSI/SRS

	Ericsson, ST-Ericsson
	Assuming that no sudden stop of Active Time will occur is the most logical alternative, because this will ensure that periodic CSI/SRS is transmitted when the UE is in Active Time and it will be beneficial for link adaptation because the transmitted CSI/SRS is useful in this case when traffic is ongoing.

If we would instead assume that a sudden stop would occur then this will require a more complicated specification, and there is a risk that there will not be a sufficient number of periodic CSI reports for link adaptation when performing DL HARQ retransmission, which may result in non optimal scheduling. Furthermore, sudden stop of Active Time caused by a DRX MAC control element can in principle occur in any subframe and hence it would mean that there will be no CSI/SRS transmission performed in any subframe.
Therefore, we prefer alternative A.

	LGE
	Same view as Ericsson that in alternative B, CSI/SRS transmissions cannot be performed even when the UE is in Active Time. Therefore, we also prefer alternative A.

	ZTE
	Same view as Samsung and prefer alternative A

	ITRI
	We also prefer alt. A.

	Intel
	If we should remove UE optional behavior on this option, we are ok with alternative A because sudden stop case will happen rarely compared to sudden extension. Furthermore, if simple [n-4] rule is supported, alternative A only should be applicable.  

	RIM
	We agree to take the simple approach proposed by Samsung.


3 Conclusion

A total of 11 companies have provided input to this email discussion: 8 companies have given their view in the tables in this document and 3 companies have given their views in email responses.
The result from this email discussion is that all 11 companies prefer proposal A for the three open issues that is in the scope of this email discussion. Thus it is proposed to agree:
· How to handle periodic CSI/SRS reporting when we have a sudden extension of Active Time and there is no simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.
· Agreement: mandate to not transmit periodic CSI/SRS.
· How to handle periodic CSI/SRS reporting when we have a sudden stop of Active Time and there is a simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.
· Agreement: mandate to transmit periodic CSI/SRS.
· Open Issue3: How to handle periodic CSI/SRS reporting when we have a sudden stop of active time and there is no simultaneous transmission of HARQ A/N on PUCCH or any transmission on PUSCH.
· Agreement: mandate to transmit periodic CSI/SRS.

The table of CSI/SRS reporting cases (section 2.1) has also been filled in with these results, se the column: “RAN2#81 Agreements”. It was also concluded that rows 13 and 14 in the table should have the same behaviour as rows 15 and 16, and the table has been updated accordingly.
The rapporteur has prepared a CR ([3]) that captures these proposals as well as the agreements made in previous meetings.

There have been some comments raised on this CR by some companies:
· ITRI has commented that they think there is no need to handle the non transient phase any different from the transient phase, because SPS normally has to be aligned with OnDuration anyhow.

· 5 companies have proposed to change the following previously  made agreements to simplify the CR:

· For the non-transient phase when the UE is not in Active time, the UE does not transmit periodic CSI on PUCCH or periodic SRS when coinciding with another HARQ A/N or PUSCH transmission (agreed at the RAN2#80 meeting).
· 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 (agreed at the RAN2#79bis meeting).

As there was no consensus to change prior agreements the email rapporteur proposes that the CR from this email discussion will be used as a base at the coming 3GPP meeting and that proposals to change already made agreements are discussed at the meeting.
There is also one open issue remaining and which was not in the scope of this email discussion:

For CA specify for which serving cells periodic CSI/SRS shall be transmitted when the UE is in transient phase
The email rapporteur proposes that this open issue is not discussed until the non CA cases have been agreed.
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