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1. Introduction
At RAN2#62bis it was agreed to discuss the TDD specific value ranges for the configurable MAC parameters by email. Currently agreed value ranges and currently available further proposals are captured in the attached spreadsheet. This document describes the procedure for the discussion and summarises the discussion.

2. General situation of the discussion
The discussion was kicked off on July 17th. The motivation was to focus on TDD-specific value range for configurable MAC parameters. However, some related common problems were still open, to speed up the progress, these common problems were also involved in this discussion.
A spreadsheet, which is restructured based on the one provided in [1], was offered. The “current status” in the spreadsheet was assumed as applicable at least for FDD. Companies were encouraged to input their opinions in the “company views” area. For parameters, where there was a convergence, will be moved to the “proposed way forward” columns in the spreadsheet.

The views of rapporteur company on each parameter, which they thought be different for TDD and FDD, were given in the spreadsheet. Regarding TDD specific parameters, starting point was value ranges agreed at RAN2#62bis meeting.

The parameters, which were open or different for TDD and FDD in rapporteur’s understanding, were also explained in the initial email.
Two companies input their comments for this discussion until August 15th, and some progress was made.
3. Discussion
3.1 General comments

A general comment was that the company believed that the greater the commonality between FDD and TDD, the better. Differentiation should be considered only if there was strong need. They expected there to be very few differences. If there was a strong need for including a specific value somewhere it might be easier, and require less maintenance, to add this value to the common range instead of introducing separate sets for TDD and FDD. To their understanding the parameter value ranges agreed in R2-083701 to be used for at least FDD seem good also for TDD. Thus, they were not sure differentiation was really needed. 

Another company had similar opinion. They thought that the most of current discussed/agreed values and value ranges were nicely applicable for both FDD and TDD. For few cases, there might be space for optimization for FDD or TDD, but they would prefer to be careful when doing so in order to keep the commonality maximized unless there was a clear/strong enough benefit. And if there was such case, they shared same view to add this specific value into the current value range set instead of creating a new set of value.
3.2 Comments for detail parameters

1) RA time/frequency resource (ra-ResourceIndex)

This parameter was used for indicating the PRACH resource in a subframe for TDD, and had been agreed in RAN2#62bis meeting. One company thought that the parameter could also be used for FDD if we had very frequent RACH resources at the meeting. Companies were proposed to work on this.

2) RA response window size (ra-ResponseWindowSize)

RAN2 has agreed the absolute length for Msg2 window is up to 10ms for both FDD and TDD. It was expressed this parameter would rather be understood as the number of consecutive downlink subframes in TDD (it was also fine in FDD), so the maximum value was the number of DL subframes in a radio frame. Taking all the UL/DL configuration into account, the possible values were 1,2,3,4,5,6,7,8,9. To save one bit, {2, 3, 4, 5, 6, 7, 8, 9} were proposed. It was difficult to determine the default for TDD due to multiple UL/DL configurations. It’s fine to keep common default value with FDD, such as 4.
One company preferred to keep the current agreement of up to 10ms Msg2 window for both TDD and FDD. It was commented this range had been agreed to be sufficient for both FDD and TDD. Their understanding was that the FDD value range was suitable also for TDD. 
It was clarified at most 9 DL subframes in a radio frame in TDD. With current value range, 10 can't be used in TDD. 
Another company thought from the discussion RAN2 had in Shenzhen, they understood the unit of this parameter is 'ms' instead of subframe and they did not see the problem of having a window length of 10ms. Thus, they preferred to apply the same agreement for both TDD and FDD.  

It is further clarified that the agreement in Shenzhen meeting is: 'Agree that the window is <= 10 consecutive subframes for FDD and TDD.'  Understanding was RAN2 only agreed the upper limitation of RAR window size. Regarding this parameter, only the DL subframes in the window were available to schedule RAR. In TDD, the number of DL subframes in the window was related to the UL/DL configuration and PRACH position if this parameter was explained as 'ms'. For example, 0, 1, or 2 DL subframes were all possible in the 2ms window. So they'd rather to explain this parameter as the DL subframe number.
3) RA response Window Offset

It was proposed several fixed offset for this parameter in RAN1 specification according to the PRACH configurations in TDD, and only one offset was used at the same time. So there was no necessary to discuss it in MAC parameters. 

A company commented that they supported a single fixed offset, and same for both FDD and TDD equalled to the value currently agreed for FDD.  
At last to speed up the convergency, it was agreed to apply the current agreement for FDD also for TDD.
4) MAC contention resolution timer (mac-ContentionResolutionTimer)

The viewpoint was expressed that the value range for CR timer was derived based on following principles:

· Restart at each msg3 tx attempt;

· At most 7 retransmissions for Msg4;

Due to several UL/DL configurations and different DL min-RTTs, the average number of DL subframes for 0-7 retransmissions were calculated respectively. The range was from 3 to 69. And the average values for all configurations were 6, 11, 17, 23, 29, 35, 41and 47. Taking account of the CDF of these values, it was proposed finally {6, 12, 20, 24, 30, 42, 54, 69} for TDD. 6 was proposed as the default.
It was commented that due to contention resolution involving different functionality than pure HARQ, the response times might or might not be exact multiples of HARQ RTT for both FDD and TDD. Considering that the collision probability was typically not very high and the number of Msg4 retransmissions depends heavily on the actual deployment, they believed that there was not a strong need to optimize the CR Timer values on a ms scale. The number of msg4 retransmissions was also expected to be limited. Thus, the current FDD value range would seem to work well also for TDD. Another company had the same opinion. 

The view that no necessary to optimize the CR timer on a ms scale, was accepted at last. The agreed value range was checked again and found only could not support 7 retransmissions in UL/DL configuration 5 if the max value was 64. Thus, to achieve an agreement, it was agreed to keep current agreement unchanged for TDD. 

5) Maximum number of HARQ transmissions (maxHARQ-Tx)

In current agreement, 18 is for the event that TTI bundling will be supported for some TDD configuration with bundle size 3 [1]. It was noted that, RAN1 had concluded that bundle size was also 4 for TDD at last meeting, so they thought RAN2 can delete 18 but add 32.
A company agreed that the value range for maxHARQ-Tx should be unified for FDD and TDD. Whether there should be a value 18 or 32 may, however, be more conclusively considered after handling the response from RAN1 on TTI bundling for TDD.

6) SPS C-RNTI

It was noted that a paper R2-083285 about how to signal SPS C-RNTI to UE are provided at RAN2#62bis meeting. But it wasn’t discussed due to lack of time. They had no strong opinion about this. However, if RAN2 agreed RRC signaling, this parameter should be discussed here.

7) SPS interval DL/UL (semiPersistSchedIntervalDL/UL)

Viewpoints were expressed that for TDD, it was simple to set the SPS resource interval equalled to the multiple of UL/DL allocation period to avoid the conflict of UL/DL subframes. So they modified the value 32, 64 and 128 to 30, 60 and 120 based on current agreement. Jumps at SFN roll over could not be avoided with these changes, but it was not a big problem. Regarding default value, they thought all the companies who had expressed their views in the email discussion before RAN2#62bis had agreed 20ms. They didn’t know why this was not captured in the final agreement of RAN2#62bis meeting.
A company commented that they were concerned with the jumps at SFN roll over since that made the pattern dependent on SFN cycle for which there was no identifier. Thus, they would prefer not to use the values 30, 60 and 120. Would the WG anyway saw a strong need for these values, however, they proposed to capture this in the specification by interpreting this parameter as 10*(semiPersistSchedIntervalDL/UL div 10) for TDD. The value range of the parameter could then be kept the same for both FDD and TDD.  

It was pointed out that only the SPS interval, which was a multiple of 10ms, could be supported in TDD because the UL subframe and DL subframe did not exist simultaneously. It was also clear that SPS should support not only VOIP but also others, e.g. 15fps and 30fps. So they thought it was necessary to capture the values like 30, 60, and 120 for TDD. With these values, an abnormal interval would happen when the SFN roll over. But they thought it's acceptable. The identifier for SFN roll over was an implementation issues.   
Support was expressed from another company. They thought indeed, the interval values that were not a multiple of 10ms would be inapplicable for TDD. Some revision on the parameter value or a re-interpretation of the parameter was needed. They did not have a strong view on the exact method. 
Comments was further expressed that the better way was re-interpretation in TDD since those values of power-of-two in current agreement were fine for FDD. Regarding the method above proposed by the company, their understanding was the value, which is not a multiple of 10ms, would be re-interpreted as the smaller and nearest multiple of 10ms.
8) PERIODIC_BSR_TIMER (periodicBSR-Timer)

It was noted because the UL and DL subframes didn't exist simultaneously in TDD, it would benefit the implementation if the BSR periodicity was set to the multiple of UL/DL allocation period. They prefer 15, 30, 60, 120 instead of 16, 32, 64, 128 separately based on current agreement. And 10ms was proposed as the default value for TDD and FDD.
One company thought the periodic_BSR_Timer, SFN cycle dependencies did not explicitly apply. However, it was beneficial to align the BSR period with the DRX period. This had been a design goal with the baseline value range. 
Another company pointed out since the periodic_BSR_timer did not trigger an SR but requires an UL grant for the BSR to be sent, there was no fundamental difference between FDD and TDD. In both cases, the UE had to wait for an UL opportunity to send the grant.
At last it was commented that in theory, frame structure dependencies for periodic_BSR_timer was less than DRX cycle. But they shared the opinion that periodic_BSR_timer should align the DRX cycle. That meaned the frame structure also impacted this parameter.
 

 

9) DRX cycle

Regarding DRX cycle, it was pointed out that in principle, the on-duration could start from either UL subframe or DL subframe in TDD. But it was complicated if some on-durations started from DL subframes, and the others from UL subframes. So they preferred the DRX cycle was a multiple of the 10ms for TDD, which had been also the agreement at Shenzhen meeting. This would benefit the configuration of CQI/SRS. Furthermore, it had ever been proposed short cycle was specified as a “fraction of long cycle”. It was easy for FDD to guarantee each combination was reasonable. But it was difficult for TDD to achieve this since the short DRX cycle should also be a multiple of 10ms. So they still thought RAN2 should consider the short cycle as the baseline, and the long cycle should always be a multiple of the short cycle. With this idea, it was easy to design the values for both FDD and TDD. Their proposal on DRX cycle could be found in the spreadsheet based on this idea. 
It was clarified that as mentioned above they concerned SFN cycle dependencies. They therefore had included the value sequence 10, 20, 40, ..., 2560 as the baseline for both FDD and TDD. The power-of-two values were also included, not as a FDD optimisation, but because the 3-bit barrier had been anyway already broken by the baseline sequence. Combining values from the two sequences or including other values such as 30, 50, 60 increased the error cases. Hence, they preferred to not have these DRX values. It was questioned that whether they preferred to remove the sequence of power-of-two from current agreement.
Another company agreed that DRX cycle for TDD should be multiple of 10ms to make sure the On-Duration always had same pattern (in terms of UL/DL subframes). However, they would like to work from the current agreement instead of starting a new method.
10) DRX Retransmission Timer

A company expressed they shared the view that allowing an enough long timer to increase the robustness for retransmission. However, they thought 3 retransmissions during the timer were enough since it was a rare case that UE lost more PDCCH consecutively. For TDD, UL/DL configuration was various, and the DL min-RTTs for some of configurations were also different. They calculated the average number of DL subframes for all the UL/DL configurations, and the results were 8, 14 and 20 for 1, 2 and 3 retransmissions respectively. They thought some small values like 1, 2 and 4 were also necessary. At last, to keep common with FDD, They proposed the value range was :{1, 2, 4, 6, 8, 16, 24, 33}. 33 was the maximum value when 3 retransmissions were assumed in UL/DL configuration 5.
Support was expressed from a company. They thought this value range looked reasonable to them.
 

11) DRX Start Offset

This parameter is still uncertain. To speed up the progress, the rapporteur copied the proposed way forward in [1] here, and encouraged companies input for this.
No comments were received for this parameter.
4. Summary and proposed way forward
Based on the views expressed, there seem to have been made some progress. Since only a few companies comments were received. A proposed way forward are made by rapporteur, and asked WG to discuss and make some conclusions.
1) W.r.t RA response window size:

Proposal1: Discuss whether RA response window size should be interpreted as DL subframe number, at least for TDD.
2) W.r.t RA response Window Offset:

Proposal2: The value of RA response Window Offset agreed for FDD is also applied for TDD. 

3) W.r.t Maximum number of HARQ transmissions
Proposal3: Reconsider the value range of Maximum number of HARQ transmissions after handling the response from RAN1 on TTI bundling for TDD.
4) W.r.t SPS interval DL/UL:

Proposal4: For TDD, the value of SPS interval DL/UL should be a multiple of 10ms.

Proposal5: Value range of SPS interval UL/DL is {10, 20, 30, 40, 60, 80, 120, 160, 320, 640} for TDD.

5) W.r.t DRX cycle:
Proposal6: The value range for long DRX cycle and short DRX cycle should be designed based on a multiple of 10ms, at least for TDD.
6) W.r.t DRX Retransmission Timer:
Proposal7: The value range of DRX Retransmission Timer is {1, 2, 4, 6, 8, 16, 24, 33} for both FDD and TDD.
7) W.r.t Periodic BSR Timer:

Proposal8: Discuss whether TDD-specific value range for Periodic BSR Timer is needed.
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