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1 Introduction, motivation and scope.
At RAN2#62 it was agreed to continue the discussion on 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  scope and procedure for the discussion and summarises the discussion.
2 Scope of the discussion

It was proposed to:

· limit this discussion to define value ranges and default values for the identified MAC parameters configured by RRC.

· handle discussion of how to organise the IEs in RRC in a separate discussion

The second point would of course not preclude taking size and signalling overhead into account when defining the value ranges.

The aim of the discussion was to converge to a joint proposal for RAN2#62bis.
3 Proposed work flow and introduction to the spreadsheet

Companies were asked to work together and provide their views on the parameter ranges in a provided spreadsheet. The resulting spreadsheet is attached [2]. The spreadsheet has the following structure:
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Parameters which have been highlighted grey were considered to have lower priority in this discussion; e.g., because depending on other decisions they may not be needed. Parameters which have been highlighted yellow are new parameters which were added as a result of decisions at RAN2#61bis or RAN2#62.

Discussion which did not fit into the spreadsheet is summarised below.

4 Discussion

A general comment was made that for SPS, DRX etc., intervals should be designed such that there are no jumps at SFN roll-over; i.e., the values should preferably conform to 10240 modulo INTERVAL = 0 (there are 10240 subframes in an SFN cycle).

It was commented that, if understood correctly, the RRC ad hoc had concluded that default value should be avoided for 3 bit IE. 

4.1 Random Access
W r t sizeOfRA-PreamblesGroupA, it was expressed that for configuration of #of preambles for contention-based access and the size of group A a resolution of 4 preambles will give acceptable flexibility and a small IE. The default configuration would make all preambles available for contention based access in a single group. It was commented that as a small signaling optimization, it could be made the “Size of RA preamble group B”. The benefit is that when the optional group B is not used and some dedicated preambles are reserved, this parameter is not needed and can be omitted from BCCH. The group A ranges from [0, Number of RA Preambles – Size of preamble group B].

Regarding the power ramping parameters it was commented that they seem good, but RAN2 should prompt RAN1 to confirm them. A RAN1 LS to RAN2 can be triggered offline.

W r t preambleTransMax support was expressed for the endpoints of the initial value range proposed before the email discussion. Having full resolution in this interval however requires an extra bit for the last two values. While it appears useful to have fine granularity for low values, it was believed that a slightly reduced resolution at the high end of the interval would be ok. By removing the odd values 9 and 7, the IE can be contained in a 3-bit IE.

It was noted that the need for a RA time/frequency resource parameter in MAC was discussed at RAN2#62 where it was concluded that although the PRACH configuration is part of the L1 configuration, a MAC parameter is also needed to indicate on which PRACH resource access with a dedicated preamble should be attempted. As there can be up to 6 PRACHs in one subframe (TDD), 1-6 was proposed as a reasonable value range for the RA time/frequency resource parameter used for selecting PRACH. Some support was expressed for this proposal.
For the ra-ResponseWindowSize RAN2 has agreed that it is configurable up to a maximum of 10ms. It was noted that also here, full resolution from 1-10 ms would imply that an extra bit is required to accomodate the ninth and tenth values. It was therefore proposed to try to confine the range to 8 values which fits in 3 bits. To this end it was noted that the RAN1 LS R1-081160 appears to indicate that a window size of 4ms (or subframes) would for most cases allow a preamble re-transmission after 10ms. Thus, 4ms/subframes would make a good default value. The same proponent expressed that the PRACH periods appear to be 10, 5, 3, 2 and 1 ms. Thus retrying in 5 ms does not seem possible nor in 2*3=6 ms since this would in effect require a negative window size. The values 3 and 2 seem useful for the 3*3ms and 4*2ms cases though. It was conjectured that values below 2 are not terribly useful while, on the other hand, the values at the high end side of the interval would seem quite useful for providing eNB scheduling flexibility and be particularly important for TDD.

One company commented that while RAN2 has agreed the absolute length for Msg2 window is up to 10ms for both FDD and TDD, they would rather understand this parameter as the number of downlink subframes in TDD(it's also fine in FDD), with the maximum value being the DL subframe number in a radio frame. Taking all the UL/DL configuration into account, the possible values are 1,2,3,4,5,6,7,8,9.To save one bit, it was proposed to use 2,3,4,5,6,7,8,9. The value 10 of the proposal 2,3,4,5,6,7,8,10 isn't available for TDD. 

W r t the RA Response Window Offset, one company had previously expressed concern that a flexible start might be needed fro TDD support. This company clarified that they have reconsidered and think that a fixed start at n+3 can be used also for TDD. This way a RA Response Window Offset parameter can be avoided. One company replied that they would prefer to define several fixed offset in RAN1 specification according to the PRACH configurations in TDD, and only one offset is used at the same time. It was clarified that an input paper to next RAN1 meeting would be provided on the matter so for now RAN2 need not consider this parameter. 

Regarding the mac-ContentionResolutionTimer the required value range depends on when the timer is start/(restarted?). Currently RAN2 seem to have agreed that it is started no later than at the first transmission attempt of msg3. It was commented that based on this, the timer should cover retransmissions of both msg3 and msg4. If agreeable in RAN2, an alternative could be to redefine it such that it is restarted for each msg3 HARQ re-transmission. It was replied that this aspect would need clarification in the MAC specification and that it seems beneficial to restart it every time msg3 is retransmitted, as this takes the msg3 HARQ variability out of the range of the timer. The timer should then cover for processing time at eNB and PDCCH/MSG4 retransmissions. The number of MSG4 retransmissions can (and should be) limited since eNB can allocate some more power to them. One proposal was made to have a max value corresponding to 6 transmission, in order to keep the retry delay under control for the losing UE, and a min value of 16 to always allow one retransmission. It was commented that 16 would be a too large a min value. It was commented that it seems difficult to determine the range of this parameter for TDD due to different UL/DL configurations and irregular RTTs and that the range should be kept open for TDD:
4.2 Scheduling

4.2.1 TrCH parameters

W r t maxHARQ-Msg3Tx it was commented that at RAN2#62 it was indicated that for coverage limited scenarios the bottleneck will likely be msg3 for which TTI bundling is not applied. Thus it was proposed to support >8, but no more than 16, transmissions for msg3. It was replied that RAN1 has indicated that 72 bits could be transmitted at cell edge with 2 HARQ transmissions and that therefore a maximum of 8 transmissions should provide sufficient margin. 

For normal HARQ transmissions for which TTI bundling is supported it was felt that a larger maxHARQ-Tx (#of transmissions) needs to be supported (in FDD each bundle will count as 4 transmissions). With a range up to 32 transmissions, values above 16 are expected to be used predominantly in coverage limited scenarios where bundling is applied. It was proposed to reduce the number of values by matching the high end side of the range to the bundle size. The proposed value range tries to capture values suitable for bundle sizes for FDD and (potentially) for TDD. It was clarified that the saving made by this pruning is 1 out of 5 bits and that one could consider whether this saving is worth the effort or all values in the range should be included for simplicity. From a TDD perspective it was commented that for TDD, the TTI bundling is still open in some details and that this parameter could be keep FFS for TDD now. Since the bundle size for FDD is 4, it was asked why 18, which is not a multiple of 4 is included. It was included for the event that TTI bundling would be supported for some TDD configuration with bundle size 3.

For the SPS intervals,  semiPersistSchedIntervalDL and semiPersistSchedIntervalUL, it was proposed that they should conform to (10240 modulo INTERVAL) = 0. This would establish an easy mapping of the SPS transmissions onto subframe/SFN without 'jumps' or 'abnormal intervals' at SFN roll-over. It was also mentioned that SPS intervals and DRX cycles should have sufficiently matching value ranges. Support was expressed for the proposal. It was further commented that in order to support 15fps and 30fps video efficiently and meet the above criteria 32 and 64 ms interval should be added, as well as some other intervals since the 3-bit barrier is broken already. W r t TDD, it was commented that the SPS resource interval must be the multiple of UL/DL allocation period. It is simple to set these two parameters equal to multiple of radio frame. To provide some more flexibility it was proposed to include some more values which are multiples of the radio frame.

Regarding the periodicBSR-Timer, it was noted tha if a UE is scheduled at peak rate, the overhead associated with a BSR every 2ms is minimal, while the benefit is that having an up to date BSR allows the eNB to avoid scheduling UL padding. A 2ms value was therefore proposed to be included. It was later commented that a 256ms value would seem more useful than 2ms.  From a TDD perspective it was expressed that because the UL and DL subframe don't exist at the same time in TDD, it is better to set BSR periodicity to the multiple of UL/DL allocation period. So the minimal value is 5ms.

4.2.2 LCH parameters

W r t priority, it was clarified that per C1-082060 up to 11 active EPS bearer contexts with EPS bearer identity values 5, 6, …, 15 in parallel are supported, and that MAC supports >16 logical channels. To be consistent, at least 11 priorities should be supported. It was proposed to support 16 to use the whole 4 bits.

W r t prioritizedBitRate, a proposal was made to add some values below 8Kbyte/s and above 256Kbyte/s. No support was expressed for this proposal.
4.3 DRX

It was commented that all DRX cycle values, longDRX-Cycle and shortDRX-Cycle, should conform to (10240 modulo INTERVAL) = 0. This establishes an easy mapping of the DRX cycles onto subframe/SFN and avoids 'jumps' or cycle-length exceptions at SFN roll-over. DRX cycles and SPS intervals should have sufficiently matching value ranges.

It was proposed to re-consider which cycle is the basic cycle, considering that the Long DRX Cycle should always be a multiple of the Short DRX Cycle. Currently the Long DRX Cycle is the baseline and the Short DRX Cycle is optional. It was felt that the relation between the Short and the Long DRX Cycles and the value ranges can be simplified by considering the Short DRX Cycle as the baseline and have an optional Long DRX Cycle. Then only one set of cycle lengths (for the Short DRX Cycle) would need to be defined and the parameter configuring the Long DRX Cycle would simply be a multiplier applied to the short cycle. It was asked whether in the same spiruit the long DRX could be kept as the baseline while making the short DRX cycle a fraction (this would be signaled) of the long DRX cycle?

It was commented that DRX cycles which are multiples of the UL/DL allocation period would be preferred for TDD. This will benefit the configuration of CQI/SRS and BSR.

Wrt to the drx-RetransmissionTimer it was proposed to support values beyond 8ms in order to allow for robust DRX even if the PDCCH for retransmission is lost. This would allow completing retx without waiting for next DRX cycle (which may be 2560ms away). It was commented that for TDD the DL RTTs in TDD are irregular so some values only for TDD were proposed.
5 Summary and Conclusions

Based on the views expressed and the updates made to the proposals, there seem to have been made good progress w r t the value ranges. For all value ranges except the Short DRX Cycle, DRX Retransmission Timer and DRX Start Offset, there appear to be one proposal supported by a clear majority of the companies active in the discussion. For these parameters the Rapporteur has added a column with a "Rapporteur's proposed way forward" capturing the majority view; highlighted with light blue. The main uncertainty regarding the Short DRX Cycle appears to be whether it should be specified in terms of absolute time or in terms of a fraction of the Long DRX Cycle. For the DRX Start Offset, the rapporteur presumes that the lack of progress might partly be due to the conflicting desires to distribute the On Durations evenly and to minimise signalling overhead. 

For the default values, there was less progress. Not surprisingly it was difficult to agree on default values before the value range was defined. While focus of the discussion was on the value ranges there were a few parameters for which a common understanding of a default value could be identified; e.g., SPS intervals and TA Timer. Where agreeing on a default value appeared to be uncontroversial, a proposal for default value was included in the "Rapporteur's proposed way forward", for most parameters the default values are however perceived to need further discussion.

The enclosed spread sheet [2] summarises the email rapporteur's understanding of the value ranges which are prefered by a majority. Unless otherwise indicated proposed ranges were assumed to cover both FDD and TDD. The rapporteur proposes that the group:

1. agree on the proposed way forward and a corresponding TP for TS 36.331;
2. discuss and conclude on whether the Short DRX Cycle is specified as an "absolute time" or as a "fraction of Long DRX Cycle";
3. discuss how the DRX Start Offset is signalled; i.e.:
· is the size of the parameter fixed or does it depend on, e.g., the Long DRX Cycle?
· is the granularity 1 or larger than one?
· are the parameter values absolute or relative to, e.g., the Long DRX Cycle?

4. discuss and agree on value ranges for Short DRX Cycle and DRX Start Offset when having concluded on points 2 and 3 above;

5. discuss and agree on a value range for the DRX Retransmission Timer; 

6. progress definition of the default values.
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