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1 Introduction
In the Dresden meeting (RAN2#77) the issue on which cell should be used as timing reference for an SCell-only TA group (TA group not containing the PCell) was discussed. No consensus was reached during the meeting and it was decided that the discussion should continue in an email-discussion:

[77#26] LTE: CA: Timing reference for SCell-only TA groups [Ericsson]

-
How to solve the error cases related to timing reference, e.g. when the current timing reference is deactivated.

=>
Intended outcome: Email discussion report
Companies are asked to in this email discussion indicate their preferred way forward and why.

Finalization date: Monday March 19 2012, midnight Pacific.
2 Background

In the San Francisco meeting (RAN2#76) it was discussed what should be the timing reference for an SCell-only TA group (TA group not containing the PCell). The following agreements were reached:

	Agreements

 

1    UL timing is same for all the serving cells within the group (all UL SCells transmit simultaneously)

 

2    There is at any point in time one DL timing reference per group which is used as reference for the TA command and to lock the UL transmission to (same as PCell for Rel-10).

 

3    The SCell used as downlink timing reference must be known by the network.

 

4    The SCell used as downlink timing reference must be in the same time alignment group.

 

5    The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (error cases still need more discussion)

 


In the Dresden meeting (RAN2#77) companies had submitted contributions pointing out error cases they foresaw related to agreement 5 and two error cases in particular were discussed online, including potential solutions. Namely:

Error case 1: The timing reference cell is deactivated
Potential solutions discussed during the meeting for error case 1:

1 a. The UE should continue using the deactivated DL SCell as timing reference.

1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.

1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

1 f. Do not allow to deactivation of the timing reference.

Solution 1 a, b, d, e and f would mean that the current agreement 5 is kept and possibly extended while solution 1 c would mean that the agreement 5 would be reverted.

Error case 2: What should happen when a Random Access procedure is performed on an SCell in an SCell-only TA group and the SCell performing the Random Access is not the current timing reference cell.
Potential solutions discussed during the meeting for error case 2: 

2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
No conclusion was reached during RAN2#77 and it was agreed to continue the discussion per email until the next RAN2 meeting.
3 Discussion
The companies in RAN2 are with this e-mail discussion invited to discuss the implications of agreement 5 from the San Francisco meeting and discuss how the related error cases should be solved. The goal is to conclude and present a way forward at the RAN2#77bis meeting in Jeju, Korea.

This chapter has been divided in to two subsections treating the open issues listed in the previous chapter. For each subsection companies are asked to indicate in the table their preferred way forward and why.

3.1 Deactivation of the timing reference cell

If the current agreement 5 is kept, deactivation of the timing reference cell in an SCell-only TA group would mean that the UE has no accurate timing reference for this TA group. Without a valid timing reference, time alignment cannot be guaranteed for cells in this TA group and hence UL transmissions should not be performed on those cells.

One solution discussed in the RAN2 meeting was that if the timing reference cell is deactivated, a new state is created where the UE keeps monitoring the timing for this cell (alternative 1a). If RAN2 prefers this way forward RAN2 it needs to be clarified that this would work, e.g. by consulting RAN4. If a deactivated SCell can be used as timing reference the error case would be avoided but this solution alone would not cover the case of deconfiguration of a timing reference cell. Also requiring the UE to perform measurements on a deactivated cell would increase UE power consumption.

Another solution to this issue would be to revert the current agreement 5 and instead use the activated cell with the lowest cell index as timing reference in each TA group (Alternative 1 c below). If this solution is selected the timing reference cell would be reselected instantaneously upon deactivation of the current timing reference cell. This assumes that any cell in a TA group can be used as timing reference. This solution would also cover the case of TA group change of the timing reference cell. With this solution the discussion in section 3.2 would not need to be handled. This solution could also be used in combination with RA solution of agreement 5 (i.e. only used when selecting a new timing reference SCell, due to the old timing reference cell being deactivated) (alternative 1 b). With alternative 1 b there would however be two different solutions for selecting a timing reference cell.

Another solution would be to suspend all UL transmissions on cells in a TA group where the timing reference cell is deactivated (alternative 1d). This would avoid any timing misaligned transmissions due to lack of timing reference. This would at the same time increase delay and reduce throughput for the UE.

Another solution would be that the UE upon deactivation of the timing reference cell switch to use the cell which performed the latest random access procedure in that TA group (alternative 1e). This solution would be an optimization of the current agreement but it will only work if there has been a previous random access procedure on another cell in that TA group. It would also require the UE to keep track of when random access has been performed on the different cells and which TA groups the cells belonged to when the random access procedure was performed.

Another solution would be to prohibit deactivation of an SCell serving as timing reference cell (alternative 1f). This solution would mean that the UE avoids getting in to a state where the timing reference is deactivated, which is positive. On the negative side, it would a restriction on the eNB to not deactivate the timing reference cell and for example load balancing would become more complex. It would require the eNB to perform a random access procedure to reselect the timing reference cell before being able to deactivate the old cell, which would increase RACH load. Furthermore, since an SCell can be deactivated due to expiry of the associated sCellDeactivation timer, this solution could require modifications of the sCellDeactivation mechanism. It has also been proposed that to avoid expiry of the sCellDeactivation timer of the timing reference cell the eNB should schedule the UE on this cell which would then restart this timer.  Another method to avoid expiry of the sCellDeactivation timer of the timing reference cell is to restart it when the sCellDeactivation timer of any other Scell in the same sTAG is restarted. It is similar to the scheme which is use in the scheduling cell for the cross-carrier scheduling.  With this scheme, this error case does not exist.
The below alternatives have been discussed and companies are asked to indicate which alternative they believe is the best way forward with a motivation.

Possible UE actions upon deactivation of the timing reference cell:
Alternative 1 a. The UE should continue using the deactivated DL SCell as timing reference.

Alternative 1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.

Alternative 1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
Alternative 1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

Alternative 1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

Alternative 1 f. Do not allow to deactivation of the timing reference.

Alternative 1 g. Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.
Alternative 1 h. Always use the PCell as timing reference
Alternative 1 i. Do not allow implicit deactivation of timing reference cell by deactivation timer.
Alternative 1 j. The UE stops autonomous UL timing adjustment and relied on the explicit TAC command from the network.
Alternative 1 k. The UE may change its timing reference to any activated SCell in the same TAG without notifying the eNB, 
	Company name
	Preferred solution/Motivation/Reasoning

	Ericsson/ST-Ericsson
	We believe that the most attractive and also the least complex solution would be alternative 1 c.  More importantly, due to the amount of unanswered questions and error cases related to the current agreement for SCell timing reference we believe that solution 1 c is beneficial in many other aspects as well compared to the current agreement.

Not only would solution 1 c solve the problem of what should happen at deactivation of the timing reference cell but also we would save us the time and energy to address many other issues related to the current agreement, for example:
· RAN2 needs to agree on when during the RA procedure the UE should switch the timing reference.

· It is not clear what would happen with the timing reference at RA failure.

· UL transmissions on the cells in a TA group might need be stopped during a RA procedure performed on an SCell which is not the current timing reference in that TA group. 

Furthermore, if solution 1 c is agreed upon we also see the below added benefits:

· We will avoid added RACH load and delay which would be a result of the unnecessary random access procedures which will be performed only for the sake of switching timing reference. The timing reference needs to be switched at deactivation of the current timing reference or when it is moved to another TA group. Load balancing, power saving and low quality on the timing reference cell are examples on when a serving cell should be deactivated and therefore a timing reference switch is required.

· In a scenario where all serving cells in a TA group are deactivated and later one of the cells is re-activated, a RA procedure is needed unless the re-activated serving cell is the old timing reference cell.

· If solution 1 c is used, fewer serving cells needs to be configured with RACH. 

Second part of input:
There seem to be some concern about “timing jumps” with solution 1c. Companies expressing this concern seem to assume that cells which has DL timing difference of 1.3 us could be placed in the same TAG. This should however not be done. If cells with DL transmission timing difference of t seconds are placed in the same TAG then UL reception timing difference from different UEs will be t seconds. If two UEs signals are received with a timing difference larger than one TA step (~0.5 us) they are by definition not time aligned. Therefore; two cells which have DL timing difference larger than one TA step should not be placed in the same TA group. RAN4 has specified that for interband scenarios the allowed TAE (DL transmission difference) is 1.3 us and hence, unless the network has a TAE smaller than one TA-step, interband cells should not share TA group.

The figure below shows why the DL transmit timing difference will be the same as the UL reception timing difference.
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Left part of the figure: The eNB is offers red and pink cell. The two cells have a DL transmit timing difference as seen in the figure. Green UE aggregates both cells which are placed in the same TAG and the pink is the timing reference. Green UE performs RA on the pink cell. Blue UE only uses the red cell and the red cell is the timing reference. Blue UE performs RA on the red cell. For both UEs the eNB measures the timing misalignment from the wanted UL reception timing and the preamble uplink reception timing and sends to the UEs their TA values.

Right part of the figure: Since the green UE has both cells in one TAG it transmits their UL at the same time. As seen in the figure the uplinks to the red cell from the green and blue UE reaches non-time aligned by the same amount as the DL timing misalignment. If the DL timing misalignment is larger than one TA step the UL signals will reach with a misalignment larger than one TA-step and therefore; two cells cannot be placed in the same TAG if the DL timing difference is larger than one TA step (e.g. 1.3 us).

It has been expressed from some companies that as long as the misalignment is not larger than the cyclic prefix it will be ok. But the cyclic prefix is for compensating for channel time dispersion and we cannot use it for compensating for erroneous TA grouping.

Another concern expressed is that there would be a “timing jump” due to different bands has different propagation delay. It is referred to the RAN4 LS (R4-101477) which says that in 97-98 % of the cases the timing difference between two interband cells will be less by one TA step. This LS is based on a contribution by DOCOMO (R4-101339) which shows results from a ray-tracing simulation. The results show that for interband scenarios there is a 2.5-3 % probability that the first paths for two difference bands reach with a time difference larger than one TA step. Important to note is that this is for interband scenarios and as described above interband cells are not placed in the same TAG.

To conclude; if the timing difference between two cells is larger than one TA step they should be placed in different TA groups. There will be no timing jumps with option 1c.

	Renesas Mobile Europe Ltd.
	We think the reason why we made the agreement that SIB-2 linked SCell where RA is performed is that there could be “timing jump” between two DL SCells which are in the same sTAG. So to decide whether to revert the previous agreement, we should first clarify how much the “timing jump” might be. Our understanding is the “timing jump” mainly depends on two factors, i.e. TAE and the difference of propagation delay on different cells. 

According to 36.104, section 6.5.3.1, the maximum TAE at eNB side will be up to 1.3us, and because eNB will think the DL timing is aligned at the Tx point, so it will be OK for UE to use one DL reception timing as reference and related TA value to transmit UL in the whole sTAG. (assume propagation delay is same) As shown in figure below
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According to R4-141077, the maximum timing difference due to propagation delay (PD) will be less than 2.5us, however, eNB could sense this because same propagation delay may happen also on UL. And according to R1-063377, if the TA error is bigger than 1.56us (3 TA steps), the performance will degrade rapidly, then the maximum jump due to propagation delay will 1.56us because if the jump is bigger than that, eNB will sense it and adjust the TA value for this sTAG. 
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So the maximum timing jump due to timing reference cell change could be up to 1.56+1.3 = 2.86us, which could be intolerable at eNB side, and RA procedure may still needed to avoid such case. Because if we start to use the new timing reference, the old TA value could be invalid already. 

We think the SCell could be deactivated for several reasons, e.g. load condition, channel quality, and possible the error case that sDeactivationTimer expire. Restrict the SCell to be deactivated seems will create another “PCell” for sTAG, and would be not good for power saving. 

And because we agreed that a same TAG should have same TA value and same timing reference at any point, so we should always use the same timing reference for preamble and other UL channel. And from this sense, we think RA trigger should be seen as timing reference determination for the sTAG. 

One possible disadvantage of suspending UL transmission would be the throughput loss as rapporteur mentioned above, but we think if there is no valid TA value or timing reference, eNB will not be able to decode the UL data even UE keeps transmitting anyway, and the potential interference will make the UL throughput even worse. And because we are discussing error case which may not happen frequently, considering that a contention free RA will not take long time (around 10ms typically), so we think the loss will be limited and acceptable. And to solve the error case, we will want an error free and simple solution. 

So we prefer solution 1d.



	Acer Incorporated
	In the case TA timer is not running, UE needs to perform RA procedure to obtain a 11-bit TA command, so the agreement 5 applies without problem. 

In the case TA timer is running, we think deactivation of timing reference is one of error cases that could happen to timing reference SCell. There is no need to prohibit deactivation of timing reference, but an uniform solution for reacting to the failing of timing reference is needed. (Alt. 1f is not our preference). 

When timing reference is deactivated, we prefer to change timing reference since a deactivated SCell will not receive PDCCH, PDSCH. It will be question whether the downlink timing will be still valid. (Alt. 1a is not our preference). 

According to RAN2 #76 meeting, if UE is allowed to change timing reference without eNB’s instruction (Alt. 1b, 1c, 1e), it has to report the change to eNB, which impliies a reporting procedure has to be specified, which may add complexity to UE. Also it seems there is still a concern about the timing jump. 

The alternative 1d uses current agreement 5 to change timing reference. The advantage is no need to define new functions in the spec. The disadvantages are that it requires RACH resources and uplink channels are suspended until a new timing reference is available. But considering these error cases will not happen frequently – eNB shall prevent those error cases as possible– the alternative 1d is acceptable to us.   

In summary, we prefer alternative 1d. 



	ITRI
	So far, the error case which we consider is that the sCellDeactivation timer of the timing reference cell expires.  For this case, we can reuse the restart scheme similar to what is use in the scheduling cell for the cross-carrier scheduling.  That is, when the sCellDeactivation timer of any other SCell in the same sTAG is restarted, the sCellDeactivation timer of the timing reference cell is restarted as well.  With this scheme, this error case does not exist.  So we prefer 1f with the restart scheme used for scheduling cell.

We think 1a and 1e are not acceptable. For 1a, it has more uncertainty to monitor a deactivated cell, and power saving is a concern for this method.  For 1e, what happens if there is no such activated SCell on which “the latest RA procedure” was performed?  It would bring another problem. 

In summary, we prefer 1f with the restart scheme of sCellDeactivation timer used for scheduling cell.

	Pantech
	Actually, 1d can be changed as below: 

· modified 1d
“The UE suspends any uplink transmission in this TA group until the network has triggered another RA on other SCell or the timing reference has been activated if TAT of the sTAG is running”. 

Because RAN2 already agreed that upon deactivation of the last SCell in an SCell-only TA group the SCell-TAT is not stopped. It means that downlink timing of the timing reference would be recovered right after activation and then UL transmission on the sTAG can be performed according to TAT status. Hence, the network can trigger another RA if eNB want to change timing reference due to deactivation of the timing reference or TAT of the sTAG is not running.

Our opinions on other alternatives are as below:
· 1a: It should not be introduced since deactivated SCell is not required to monitor CRS for tracking downlink timing.

· 1b, 1c & 1e: we share the RME’s views (timing jump issue).

Consequently, we prefer modified 1d.

If we cannot agreed with modified 1d, we also can prefer 1f since it would be good alternative to remove error cases although we are required to put some efforts to change the standard.

	Nokia & NSN
	Propose to add Alternative 1g: Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.

We are ok with 1a or 1g. 1a is the more power efficient and flexible from both UE and eNB point of view comparing to 1f/1g.

1b and 1c is not preferred as it causes UL time jumping even without TA command, and preamble transmission may be transmitted using non-SIB2 linked DL timing which is different from legacy UEs. The issue is no difference from just using any cell as timing reference which was excluded from the very beginning.

1d cannot be distinguished from UL grant missing. It is difficult for the eNB to detect the problem and stop the situation in time.

1e does not work if there is no previous RA cell.

1f is not power efficient esp. considering if typically there is only one cell in a sTAG.

Just to note that RAN4 requirement needs to be defined for SCell as timing reference with any of the above solutions.



	Qualcomm Incorporated
	We think any DL carrier can be used for timing reference cell. We note that the UL timing is relative to a given DL timing and the frequency offset compensation of the UE is ensured with any DL carrier given that the timing of the DL transmission is synchronized across all carriers. In order to avoid potential UL timing jump due to timing reference cell change, we could use PCell for timing reference cell (alternative 1h). It should be noted that UE’s autonomous timing adjustment in case of DL propagation delay decrease/increase cannot be always correct anyway even if a DL from the secondary TA group is used as the timing reference cell and hence the eNB needs to provide the correct UL timing adjustment.

	Motorola Mobility
	It is important to remember that we are talking about an error case. The deactivation of the timing reference cell should not happen. If it happens, it means that the UE may not have reliable uplink timing for the TAG. So we support Alternative 1g (alternative proposed by NSN). 

	Panasonic
	We propose not to introduce a new mechanism to support the case where the deactivation timer expires unexpectedly. As mentioned in R2-120247 this error case is in our view very seldom and can be avoided by network configuration.  On the other hand, we propose that L1 in UE stops uplink transmission autonomously when it is unable to observe/detect the downlink timing reference cell and/or the downlink pathloss reference.

This method also covers this error case, since the reason why deactivated cell cannot be used as downlink timing reference is that UE cannot observe/detect the cell. So, UE can autonomously stop uplink transmission.

	InterDigital Communications
	Alternatives 1b and 1c cause UL timing jumps which in our view need to be avoided. Additionally we see these alternatives as unnecessarily mixing activation and timing functionality, and that this appears to be an optimization for a very rare error case.

Alternatives 1a and 1f are inefficient in terms of processing and power consumption, especially when there is only one SCell in the sTAG. We could consider alternative 1g as long as when a change in timing reference is performed the UL timing jump is avoided (i.e. PDCCH order for RA TA).

Alternative 1e is not clear when there is no previous RA SCell and requires the UE and eNB to accurately remember the chronological order of RA SCells.
Alternative 1d avoids the UL timing jump, is in line with RAN2#76 timing reference agreements, and does not restrict SCell deactivation or require additional processing while deactivated. Further we do not see any problem with distinguishing UL grant missing since there are numerous ways to determine activation state (i.e. PHR).

In summary we do not see any need to optimize the solution for a rare error case or revert RAN2#77 timing reference agreements. We therefore prefer alternative 1d.

	Sharp
	We wonder if there would be several contradictions with previous agreement. RAN2 has agreed SIB2 linked timing reference. The same reason would be applied not to support 1b and 1c. Also RAN2 has agreed that “Upon deactivation of the last SCell in a sTAG, UE does not stop TAT of the TA group”. This agreement looks to allow relying on the deactivated cell.  If the timing reference of deactivated cell is not reliable, the previous agreement isn’t valid. We think 1a is a simplest solution if it’s allowed. If we go for other solutions than 1a, the previous agreement may need to be revisited. 

We are also fine with 1g. But we would like to confirm whether 1g is different than that “do not allow expiry of sCellDeactivation timer of the timing reference”., because eNB will not send explicit deactivation command to the timing reference if there is other cell within the sTAG still activated, and the expiry of sCellDeactivation timer is the only case.

	CATT
	We prefer Alternative 1g), since the timing reference cell should be in activated state when there is uplink data transmission requirement in the sTAG. 
For the other alternatives,
· Alt 1a) should be excluded since the DL timing maintenance on activated SCell is more reliable than deactivated SCell.
· Alt 1b), 1c) and 1e) are unacceptable for the timing jumping issue.
· Alt 1d) and 1f) are inappropriate, since Alt 1d) is allowed timing reference cell deactivated, which should be avoid when there is uplink transmission requirement in the related sTAG, and Alt 1f) is not allowed timing reference cell deactivated even when there is no uplink transmission requirement in the related sTAG. 

	RIM
	We understand that the SCell used as downlink reference for a STAG should be stable and reliable and that likelihood of the cell is deactivated is rare. So our preference is 1a) or 1g) for simplicity.

	LG
	We propose alternative 1i): Do not allow implicit deactivation of timing reference cell by deactivation timer. 
The alternative 1i avoids potential problems in RA procedure with deactivation of timing reference cell, because the activation/deactivation status of timing reference SCell is explicitly controlled by the network.

We think other alternatives have following disadvantages;

[1a] When the DL SCell is deactivated, the timing reference is unreliable.

[1b and 1c] There may be timing jump problem.

[1d] All UL transmissions should be suspended until a new RA procedure is completed. 

[1e] What if there is no previous RA procedure on SCell? 

[1f] Not power efficient if only one SCell is present in the sTAG. 

[1g] It’s not clear how to keep the cell activated while it is actually deactivated. Even if the eNB orders the UE to deactivate the SCell, the UE does not follow the eNB’s command?
[1h] Using a PCell as timing reference is contrary to the reason why the multiple TA is introduced.

	Huawei & HiSilicon
	We prefer alt 1c. We do not see any UL timing jumping problem. It should be same as the downlink arrival timing change case 

1e can be excluded since it cannot work if no previous RA cell.

It is not a corner case that the timing reference cell is deactivated if no further effort to keep it in activated by specification or by NW implementation, so 1d is not desired.

1a, 1f/1g cause more work of UE and or eNB, i.e. UE still need to work on timing reference cell even if it can be deactivated from data transmission point of view. Among 1a and 1f/1g, 1a allow eNB do the activation/deactivation management only from data transmission point of view, so 1a is acceptable for us 

	NTT DOCOMO
	We prefer Alt 1a) or Alt 1d). 

For alt 1a):

Basically, once UE gets the UL Tx timing, if UE could keep the timing in spite of the condition of timing reference cell, UE is able to perform UL transmission at right Tx timig. The UL Tx timing can be maintained by e.g., TAC. So, with such mechanism, it is not necessary to change the timing reference cell, i.e. we can go with alt 1a). 

For alt 1d):

If Alt 1a) is hard to be achieved, we prefer to simply suspend all the UL transmission to avoid spurious UL transmission due to unreliable timing reference cell or timing jump.

	Alcatel-Lucent
	It is quite likely that the timing reference in a sTAG can be deactivated to save UE power. If the timing reference is the only active SCell in the sTAG or the TAT is not running, deactivation of the SCell has no issue. On the other hand, if there is other active SCell and timing reference has to be on an activated SCell, then a timing reference change is needed. Furthermore, it is also possible that the timing reference can be de-configured or in poor radio condition and in these cases timing reference needs to change. So the Alternatives 1a, e, f and g are not complete solutions. Between Alternatives b, c and d, we prefer Alternative 1c as it does not need to deal with RACH failure.

If Alternative 1c is not acceptable, we suggest also considering the following Alternative:

Alternative 1j The UE stops autonomous UL timing adjustment and relied on the explicit TAC command from the network.
Our understanding is that the timing reference is needed basically for the autonomous UL timing adjustment defined by RAN 1 and 4. So if this is true, then the only thing to do is to stop this autonomous UL timing adjustment when timing reference is lost and relied on the explicit TAC command from the network.

	Kyocera
	We have a similar view with Renesas and prefer Alternative 1d.

At first, we think this email should only focus on the error case (i.e., although the SCell used as downlink timing reference is known by the network, the current timing reference cell is deactivated). We think this error case may not happen frequently, so we don’t have a strong motivation to apply the same solution between error case and non-error case e.g., change of timing reference cell within a TAG not associated with reference cell deactivation. Also we prefer to stick with Agreement since SIB-2 linked SCell where RA is performed is “the most reliable” cell for timing reference and will not cause problems such as “timing jump”.

The old TA value should always be considered invalid for the UE in case the timing reference SCell is deactivated. From the UE’s perspective this solution is simple and does not create additional problems. 
Although Alternative 1d does impact RACH loading, latency and throughput, the level of degradation should be very limited. We assume the UE can still operate normally with PCell and the network can request that the UE send non-contention based RACH at any time. Furthermore, error case 1 may not happen frequently, so the increase in RACH load should be well within the allowable range.

We think Alternative 1d may not case a significant impact for UE as well as the network, so this is the most preferable solution.



	Intel
	We prefer Alt 1g). 

For Alt 1a, consulting RAN4 on its feasibility is needed for RAN2. Furthermore, using the deactivated DL SCell as timing reference would increase the power assumption of UE side. 

Alt 1b & 1c are not preferred because of potential “timing jumping” issue even without TA command. Regarding the Alt 1b, there would be different timing reference for preamble transmissions with legacy UE in the same Cell, if SCell RA is triggered on cell other than current timing reference cell, which would introduce unnecessary complexity to the eNB. 

Alt 1e is a problematic and actually does not work if there is no previous RA cell. 

Alt 1d allows UE to not transmit PUSCH if timing reference SCell is deactivated even corresponding UL grant is decoded correctly, which is deviated from current PUSCH transmission description in RAN1 specs, which indicates more standardization efforts are needed. Besides, since both timing reference SCell deactivated and uplink grant miss detection would result in the same consequence, e.g. PUSCH transmission suspending, it is difficult for eNB to distinguish which one happens solely relying on PUSCH transmission detecting, therefore impossible to properly recover the timing reference SCell state by triggering another RA procedure if the error case happened. Based on previous discussion, Alt 1d is not preferred as well unless these issues are solved. 

The principle of Alt 1f is the same with Alt 1g and the latter is much power efficient esp., considering if typically there is only one cell in a sTAG. Timing reference SCell works as a virtual “PCell” in SCell-only TAGs and the deactivation of timing reference Cell would not happen as in Rel-10.

	Potevio
	We share the same opinion with Ericsson/ST-Ericsson that only the cells with similar UL timing alignments can be distributed into one TA group. Normally, the UL and DL propagation delay of one cell is symmetrical. If the UL timing is almost aligned, the DL timing can also be treated as aligned within the same TA group. 

Besides that, as specified in TS 36.133 and 36.213, the UE shall be capable of changing the transmission timing and NTA autonomously if needed. 

Therefore, the actual UL timing jump upon the change of timing reference might be ignored. 

Generally, both Alt 1b and Alt 1c are fine with us. But Alt 1c seems more consistent and simple from the specification maintenance aspect. So we prefer Alt 1c.

	Hitachi
	Basically we think timing jump can be avoided by proper network configuration, i.e. sTAG grouping, therefore, there should be no case that requires the change of timing reference cell. With this respect, Alt.1a, 1f and 1g seem good solutions. We understand Alt.1g is more accurate than Alt.1f, e.g. Alt.1f cannot deactivate timing reference cell even if there is no other SCell in the same TAG. On the other hand, Alt.1a deactivates timing reference cell regardless of the existence of any other activated SCells. This means that UE shall monitor deactivated cell only for timing reference. 
As a conclusion, we prefer Alt.1g.
We also prefer Alt.1d only if timing jump issue is regarded as serious and inevitable, since we understand this option could resolve timing jump with the simplest manner.

	ASUSTeK
	We prefer alt 1i. The discussion here is trying to solve the problem of timing reference deactivation. For explicit deactivation, it is controlled by eNB and eNB is not likely to explicitly deactivate timing reference if there is other activated SCell in the same sTAG. So, explicit deactivation would not cause the problem. Then, the root cause of the problem would be the implicit deactivation. Among all alternatives currently on the table, alt 1i solves the problem directly and simply without against previous agreements. Therefore, alt 1i is preferred.

	Samsung
	We prefer Alt 1c due to the benefits as elaborated by Ericsson/ST-Ericsson.

Regarding the concern of “timing jump” for Alt 1c, we don’t agree with the timing jump analysis by Renesas. The cells belonging to the same TAG should have the same propagation delays. If the propagation delays are significantly different, then the two cells shouldn’t be grouped in the same TAG in the first place. Therefore, we think that any potential DL timing difference between two cells is mainly caused by TAE of the two cells, defined to be the maximum of 1.3us by RAN4 for interband CA, 130ns for intra-band contiguous CA. 

An effective way to handle up to 1.3us timing jump is to simply reuse the existing UE autonomous timing adjustment procedure defined in Sec 7.1.2 of TS 36.133, while the UE is waiting for a TAC from the network. According to the procedure, the max timing change is just 2*Ts= 65.1ns for >=10MHz per 200ms. Note that RAN4 test case (Sec A7.1.1.2 of TS36.133) tests UE timing adjustment for 2us DL timing change, more than enough to cover the scenario considered here.

In addition, we don’t prefer the other alternatives for reasons below:

Alt 1a: Lead to more stringent DL timing tracking for deactivated SCell, effectively creating a new SCell state. There is significant impact to the UE

Alt 1b: Why not Alt 1c if the principle of Alt 1c is anyway used here?

Alt 1d: Loss in UL throughput and disruption to UL service. The network also cannot deactivate a cell in a flexible manner.

Alt 1e: Raises more questions such as what if the previous SCell has been deactivated/deconfigured or doesn’t exist.

Alt 1f: Can cause DL performance degradation and UL interference if the SCell that acts as the reference cell should be deactivated (by the UE or the network) for good reason, e.g. the SCell is suffering from poor channel condition. How to ensure the SCell cannot be deactivated is also unclear and is certain to result in more spec impact.

Alt 1g: Same issue as Alt 1f.

Alt 1h: It was already discussed and agreed in previous meeting that PCell is not appropriate.

Alt 1i: Same issue as Alt 1f.



	ZTE Corporation
	We prefer Alternative 1k. the UE may use any activated SCell in the same TAG as timing reference.
.
Our observation is that the uplink delay for one UE in a sTAG for various Scells should be the same since in one sTAG there is a unique timing reference and TA. Therefore, in the view of the eNB, after a UE achieves UL synchronization, there is no difference whether the UE changes its timing reference or not.
In the example shown in the figure, the original timing reference is presented by EB and therefore UE use TA1 as the initial TA. When the SCell related to EB is deactivated, although UE may not know the time difference at EF, the UE can adjust its TA by TA2 = TA1 + BC since it knows the DL difference at BC. Accordingly, UE sends UL signal still at A with but with TA2. That is, the DL will be received at C. As mentioned in the previous Renesas reply, with R1-063377, if the value of EF is smaller than 1.56us, the system performance will be guaranteed. (Since we assume EB and FC are in the same sTAG, EF value should be smaller thatn 1.56us.)
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In a summary, the UE may change its timing reference to any activated SCell in the same TAG, not the SIB2 linked DL SCell where the RA was performed, and without notifying the eNB.

	Fujitsu
	We also think RAN4 requirements need to be specified if RAN2 goes for Alternative 1a – 1f. And we also wonder if the assumption that the UE doesn’t keep monitoring the timing for the deactivated cell is a new state because Rel-10 specifications seem not to prohibit it. So we are OK with monitoring the timing for the deactivated cell if this is not frequent (of course depending on the RAN4 decision), i.e. 1a)

	MediaTek
	We think the solution for this error case should be as simple as possible. So, alt 1e, which requires UE to log extra previous RA procedure, is too complex. 

Besides, we’re worry about the alts may cause “timing jump” i.e. alt 1b, 1c, 1e. 

Alt 1d is acceptable, but it will cause delay and affect the uplink throughput. 

We prefer alt 1f, which ensure that there is always an available timing reference for uplink of all the Scells in the sTAG, but it will cause trouble to the scheduling and load balance in eNB, and also this alt requires modification of sCellDeactivation timer. 

We also prefer alt 1g, which is proposed as an optimization of alt 1f, and causes less impact on the UL transmission of the sCells in the sTAG, because it only requires that the timing reference cell can’t be deactivated while other sCells are still activated. But it still has the drawbacks of alt 1f. 

In summary, we see all the solutions have their negative sides, and the alt 1f and alt 1g are preferred, alt 1d is also acceptable.


3.2 Performing RA on cell other than the timing reference cell

When a random access procedure is performed on an SCell in an SCell-only TA group and this SCell is not the timing reference cell, the timing reference would, with agreement 5, change to this SCell. It was however not agreed during online discussion if during the random access procedure UL transmissions should be suspended until MSG2 has been received or if UL transmissions should continue with the previous timing reference until MSG2 has been received and the included TA applied.

If UL transmissions in an SCell only TA group are suspended during the random access procedure delay would be increased and throughput would be decreased.

Companies are asked to indicate which of the below alternative is their preferred way forward and why.

Alternative 2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

Alternative 2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
Alternative 2 c. Allocate different TAG to the SCell before initiating RA procedure on the SCell.
	Company name
	Preferred solution/Motivation/Reasoning

	Ericsson/ST-Ericsson
	We do not think it is trivial which of the two solutions above (alternative 2 a and 2 b) is best, this because it very much depends on what was the reason for performing the random access procedure. If the random access procedure was performed to change the timing reference cell due to that the current timing reference was unreliable, then we believe that the UL transmissions should be suspended. If instead the current timing reference is reliable but a random access procedure was performed for other reasons, we then believe that uplink transmissions can be continued.

	Renesas Mobile Europe Ltd.
	Same reason as above. If the RA is triggered on another SCell rather than the reference cell, the TA value will be invalid because UE starts to use the new timing reference but the timing jump between the old and new timing reference makes the TA value invalid. Until the TA command is received, UE should suspend the UL transmission for this TA group. 

So we prefer solution 2a.

	Acer Incorporated
	With the assumption of alternative 1d, we prefer a rewording version of alt. 2b as follows: 

Alternative 2b’: Continue UL transmission with previous timing reference if not suspeneded until MSG2 has been received and TA applied.

The reason to add this if-clause is that if uplink transmission is suspended (according to alternative 1d), that implies there is no valid timing reference, so uplink transmission shall not continue as specified in alt. 2a.

In summary, we prefer alternative 2b’. 



	ITRI
	We think network should finish the change of the timing reference cell before DL timing of the current reference timing cell is not available.  So, the UL transmission in this sTAG during RA is still in sync.  There is no problem for continuing UL transmission.  In addition, for the reconfiguration in RRC, UE just applies all reconfigurations as soon as possible without stopping any transmission.  Thus, we do not see any need to suspend all UL transmission.  

We prefer Alternative 2b. 

	Pantech
	We share the view with ITRI. In other side of view, we think the timing reference can be updated in both side right after RA procedure on SCell is finished. Therefore, UL transmission on the sTAG can be continued according to TAT status regardless timing reference change.

Consequently, we prefer alternative 2b.

	Nokia & NSN
	For simplicity, we are ok with only to support RACH on one cell in a TAG like PCell in Rel-10, which means not to support MAC layer timing reference change but rely on RRC layer reconfiguration of RACH resources (i.e. both timing reference and TAG change are only via RRC).

If MAC layer timing reference change is to be supported, 2b is preferred.

	Qualcomm Incorporated
	The problem does not arise if PCell is used as timing reference.

	Motorola Mobility
	In our understanding, the only reason for performing RACH on an SCell that is not the timing reference is to change the timing reference to that SCell. And we do not think this would occur frequently. In this case, in order to ensure that the UE is using the correct upllink timing, it should suspend UL transmissions until msg2 is received. 

We prefer alternative 2a.

	Panasonic
	For simplicity, we prefer alternative 2b) from L2 processing perspective. In our view there is no need to suspend all UL transmissions within the TAG until msg2 has been received. eNB should take care that the DL timing reference is changed before the current DL reference cell cannot be observed/detected anymore. Furthermore as mentioned in section 3.1 we propose as a fallback mechanism that L1 can autonomously stop UL transmissions if it is unable to observe/detect the downlink timing reference cell and/or the downlink pathloss reference. 


From L1 processing perspective, simultaneous transmission between PUSCH/SRS and PRACH has specific issue on the uplink power control in power-limited case regardless of the same TAG or not. This topic should be further discussed within RAN1 as separate topic.



	InterDigital Communications
	Most of the time there will probably only be one SCell in the sTAG, and in the rare case when there is more than one SCell change of an sTAG timing reference will be an even rarer event. Therefore allowing for UL transmissions to continue has very little benefit.

In our view the preamble transmission needs to be aligned with the new timing reference. If the previous timing reference is used the TAC will be inaccurate due to TAE and propagation differences, which will result in the need for additional TAC once transmission starts on the new reference. This issue could be avoided by using the new reference just for the preamble transmission, but we think additional processing for maintaining two references is definitely not justified. 

And if we maintain one TAG timing reference and this is the SCell in which the RA proc is performed there will be a timing jump in UL transmissions of other activated SCells, which we think should be avoided.

We therefore prefer alternative 2a.

	Sharp
	We cannot see any need to have frequent change of timing reference (load balancing can be done in RRC layer). Therefore, we agree with Nokia, which is only to support RACH on one cell in a TAG like PCell in Rel-10, for simplicity.

	CATT
	We prefer Alternative 2a) with two reasons:
1) One reason to triggering RA is that the current UL timing is unreliable; in this case UL transmission should be suspended. If it is dependent on eNB scheduling, the UE autonomous UL transmission, e.g. SRS transmission, cannot be prohibited.

2) It would bring extra complexity to UE, since UE has to maintain two timing, one for preamble, and the other is for PUSCH transmission.


	RIM
	The procedure is to change the timing reference cell. So we think 2a is more appropriate and simpler.

	LG
	We propose alternative 2c): Allocate different TAG to the SCell before initiating RA procedure on the SCell. 
This alternative is equal to Nokia and NSN’s proposal: support RACH on one cell in a TAG like PCell.
In this alternative, when the eNB detects a timing drift of an SCell, the eNB allocates a different TAG to the SCell, and initiates the RA procedure on the SCell after the SCell is moved to a different TAG. 

There should be no problem remaining with this alternative.



	Huawei & HiSilicon
	We prefer 2b), Whether the old timing is reliable or not and whether it is corner case to do RACH on other cells than timing reference, these depend on what the scenario and what the time point to do RACH, we think it is nice to have flexibility for eNB to trigger RACH on other cell before the timing reference cell is about to be reliable. If it is already unreliable, scheduling can be avoided, and cells can be deactivated.

	NTT DOCOMO
	Our preference is:

- if alt.1a) is agreed, nothing needs to specified since UE doesn’t have to track the timing reference cell, i.e. UE can keep the UL Tx timing whichever the timing reference cell is. 

else

-Alt 2a) considering the following concrete scenarios:

Scenario1) NW checks the condition of SCell (i.e. NW cannot receive the UL signal from the SCell):

=>We don’t have to take care of it, because NW will not give UL grant for such SCell, and nothing is specified for SRS on such SCell even in Rel-10.
Scenario2) NW modifies the timing reference cell since the quality of timing reference cell gets degraded 

=> In this scenario, we prefer to suspend all the UL transmission based on such unreliable timing reference cell.

	Alcatel-Lucent
	This is another issue that needs to be dealt with if we continue to go with Agreement 5. By decoupling the timing reference from the RACH, there is no need to specify when the timing reference is changed and what happen to the other active SCells during timing reference change.

If Alternative 1j is chosen, we prefer Alternative 2b.

	Kyocera
	We prefer Alternative 2a. It is simpler to just allow the UE to consider the TA value as not valid until new MSG2 is received.

	Intel
	Basically, we slightly prefer only one SCell with RACH per STAG in order to align with PTAG in Rel-10, which is much simple and no potential issues were observed. If this proposal was agreed, no any issue like performing RA on SCell other than the time reference SCell need to be handled. 

If it is much preferred multiple SCells with RACH to be configured per STAG in order to enhance the SCell-only TAG even with more signalling overhead, Alt 2a is acceptable for us. 

For Alt 2b, it seems two timing reference need to be maintained at UE side because continuous UL transmission will retain the old timing reference until RA completion, simultaneously, to use the new timing reference for the preamble transmission in order to ensure same timing reference for different UEs under the same cell for preamble reception at the eNB, which results in the extra complexity while no benefits are observed.

In summary, Alt 2a is acceptable for us and much preferable comparing with Alt. 2b.

	Potevio
	This issue is closely related to the error case handling of the timing reference. If alt 1c is accepted, the RA procedure will not lead to changing the reference. If the current TA value is valid and the RA is triggered for checking purpose, we think it is not necessary to suspend all UL transmission in this TA group.

	Hitachi
	We share the same view with Ericsson. 
Choice between 2a and 2b depends on the use case where additional RA is performed.

	ASUSTeK
	We prefer alt 2a. The timing reference is to be changed to the SCell initiating RA. The old timing reference may not be reliable if the RA is initiated due to timing reference change. Then, using old timing reference to continue UL transmission may not be proper. Anyhow, alt 2b needs to maintain two timing references which induce complexity. Regarding alt 2a, since the precise TA is received through MSG2, it is logical to not perform UL transmission before accurate TA for the timing reference is acquired. Therefore, alt 2a is preferred.

	Samsung
	Alt 1c is our preference. This issue doesn’t exist for Alt 1c. 

	ZTE Corporation
	We prefer Alt 1k. Since we assume the UE may change its timing reference to any activated SCell in the same TAG. Therefore, UE can change its timing reference to the SCell where it wishes to perform RA in the original issue. Therefore, this issue does not exist.

	Fujitsu
	We think that the time duration that the contention-free RA procedure is performing is short. With this in mind, there seems to be no big difference between still continuing the UL transmission and suspending the UL transmission. Therefore, we think that this could be left to UE implementation.

	MediaTek
	We see impact because of “timing jump” on this error case, which may cause UL timing error while the timing reference cell of sTAG changes. 

We agree with Ericsson’s viewpoint that the problem should be discussed under different reasons. If the RA is triggered due to timing reference change, then we think eNB should change the timing reference cell before the trigger the RA and avoid the scheduling. If the RA is triggered due to other reason, there is no need to suspend UL transmission.

Therefore, we prefer 2b, UE continue UL transmission and eNB should consider the TA reliability when allocating UL grant .


4 Summary and Conclusions

[To be updated by the rapporteur at the end of the e-mail discussion]
This email discussion started off after the WG2#77 meeting and the aim was to continue the discussion started during the online discussion at the meeting regarding the timing reference for SCells. In particular two open issues were discussed; what should happen upon deactivation of the DL timing reference of an SCell-only TA group and if the UL transmissions in this TA group should be suspended during a random access procedure performed on one of the SCells in that TA group.

4.1 Deactivation of timing reference cell

Regarding the issue on what should happen upon deactivation of the DL timing reference of an SCell-only TA group many companies provided different views and as the discussion progressed proposals for new solutions where presented by the participating companies. In the end the following alternatives had gotten more or less support from the companies participating in the email discussion:

Alternative 1 a. The UE should continue using the deactivated DL SCell as timing reference.

Alternative 1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
Alternative 1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

Alternative 1 f. Do not allow to deactivation of the timing reference.

Alternative 1 g. Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.
Alternative 1 h. Always use the PCell as timing reference
Alternative 1 i. Do not allow implicit deactivation of timing reference cell by deactivation timer.
Alternative 1 j. The UE stops autonomous UL timing adjustment and relied on the explicit TAC command from the network.
Alternative 1 k. The UE may change its timing reference to any activated SCell in the same TAG without notifying the eNB
Some companies preferred alternative 1a because of simplicity. However other companies opposed this solution as they claimed that the UE power consumption will be increased. Some companies also raised a concern that the UE does not measure the timing as accurate for a deactivated cell compared to an activated cell and RAN4 might be needed to be consulted regarding this. One company claimed that this was needed for any of alternative 1a-f. It was claimed that it would introduce a new state for the cell if solution 1a is used. It was expressed that this was not a complete solution as deconfiguration of the timing reference cell is not covered by this solution.

Alternative 1c got support from some companies due to its simplicity and that it solves other open issues. It was expressed that with this solution preambles might be sent using a non-SIB2-linked DL timing which is different from legacy UEs. Some companies where concerned about “timing jumps”. Companies supporting 1c did not expect “timing jumps” to be a problem. It was claimed that the UE would need to report to the eNB which cell is used as timing reference if this solution was used, which would be complex. The rapporteur does not see that any reporting like this is needed because the eNB knows which cell is the activated cell with the lowest ServCellIndex and hence which cell is the timing reference. Also it was said that with this solution there would be a mixing of timing and activation functionality.

Proponents for alternative 1d suggested that this solution would be error free and simple. It was identified that this solution would impact RACH load, latency and throughput in a negative way and that the network were not as flexible when it comes to deactivating cells. Some companies claimed that this would require more standardization efforts as it deviates from current PUCH transmission behaviour. There were discussions whether there would be a problem distinguishing UL grant missing from deactivation or not with this solution. One company proposed an alternative version of alternative 1d. “The UE suspends any uplink transmission in this TA group until the network has triggered another RA on other SCell or the timing reference has been activated if TAT of the sTAG is running”.

For alternative 1f which says that the timing reference should never be deactivated some companies believed that this would solve this error case but some efforts is required to change the standard. However, many companies believed that this was not a power efficient alternative, especially with only one cell in an SCell only TA group which would be needed to be kept activated. It was by some opponents to this solution said that this is not a uniform solution and should therefore not be considered. It was also expected that the timing reference needs to be deactivated sometimes and this would imply an unnecessary restriction. It was by one company expressed that it was not clear how this would be handled in the specification.

Alternative 1g is an extension of 1f where the timing reference can be deactivated if there are no other activated cells in that TA group. It was claimed that this was a simple solution which was more power efficient than alternative 1f. It was also claimed that whenever there is data transmissions ongoing the timing reference cell should be activated. Some companies believed that it was not clear how the cell would be kept activated and how this would be covered in the specification. If the eNB orders the UE to deactivated the timing reference cell, would the UE not follow the eNBs command? It was also expressed that the DL performance could be degraded and there would be UL interference if the timing reference cell needs to be deactivated for good reasons such as poor channel quality.
One company proposed that any cell can be used as timing reference and we could therefore use the PCell as timing reference which have been discussed earlier. Another company believed that if the PCell would be used it would be in contrary to why we introduced multiple TA.

One company proposed a solution 1i which says that expiry of the deactivation timer should not deactivate the timing reference cell. This was proposed to be a simple solution. It was identified by an opposing company that this is similar to alternative 1f and they had the same arguments against alternative 1i.

An alternative 1j was proposed where the UE should stop autonomous UL timing adjustments and rely on explicit TAG commands from the network. This would according to the proposing company remove the need for a timing reference if it is lost.
One company proposed that any activated SCells can be used as timing reference in an SCell TA group (alternative 1k). The motivation for this is that for the eNB it does not matter if the UE changes timing reference or not as any activated SCell in the SCell TA group would work. UE could, when changing timing reference, adjust the TA value by itself.
4.2 Uplink transmissions during random access procedures

It was also discussed during online discussions if uplink transmissions should be suspended in an SCell only TA group when performing random access on one of the cells.

These two alternatives were discussed:

Alternative 2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

Alternative 2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
As alternative 2a and 2b were the two initial alternatives these got most attention in the discussion.

It was claimed by the proponents for alternative 2a the usage of an unreliable uplink timing reference is avoided. As one reasons for performing random access is that the timing reference is unreliable and therefore uplink transmissions needs to be suspended. One company said that it is not sufficient for the eNB to avoid scheduling a UE to suspend uplink transmissions since SRS would still be transmitted. Other companies claimed that the eNB could take actions to avoid that the old timing reference is unreliable.

It was identified that if the uplink transmissions are suspended during the random access procedures the eNB will have less flexibility to perform random access. Other companies believed that random access procedures will not be performed often so it would be acceptable to suspend the uplink transmissions during a random access procedure.

Some companies claimed that alternative 2a was simple while others claimed that alternative 2b was simpler.

Another issue was that UE needs to maintain two timing reference with alternative 2b, which breaks one of the current agreements. Also a concern for “timing jumps” was raised with alternative 2b.
One company did believe that the time duration of a random access procedure was short and therefore it could be left to UE implementation if the uplink is suspended or not.
Two additional alternatives were proposed during the online discussion:

Alternative 2 b'. Continue UL transmission with previous timing reference if not suspended until MSG2 has been received and TA applied.

Alternative 2 c. Allocate different TAG to the SCell before initiating RA procedure on the SCell.
The company proposing 2b’ thinks that if uplink transmission is suspended (according to alternative 1d), that implies there is no valid timing reference, so uplink transmission shall not continue as specified in alt. 2a.
The company proposing 2c thinks that this would achieve that there is only one cell per TAG
One company thinks that this issue should be handled by RAN1.
This issue is related to which solution is selected for the error case discussed in section 3.1. If alternative 1c, 1h or 1k for the above error case was agreed this issue did not need to be discussed.

4.3 Proposed way forward

As this email discussion has shown different companies have different opinions regarding these error cases. We see a need to further discuss these issues in the coming RAN2 meeting (RAN2#77bis).
The rapporteur has identified that the issue of timing jumps seems to be a central question to this discussion and different companies have different views on this issue. The rapporteur therefore proposes that the issue of timing jumps should be settled first as this might speed up the decision process. It needs to be settled if there are any timing jumps related to the different proposed solutions and if so what the impact of them would be.
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