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1 Introduction

This document discusses RRC parameters for which the value details e.g. the value ranges have been fully agreed so far. For each of these parameters a proposal is provided. If the proposed values are acceptable, the resulting changes may be included in a CR to the next meeting.

2 Discussion
2.1 General parameters

RAB identity

CN1 has agreed the to specify a new IE with an extended value range for the MBMS NSAPI used in case of point to point (see [1]). Since the actual value ranges of the existing NSAPI and the new MBMS NSAPI are non- overlapping, both the original and the enhanced NSAPI IEs can be mapped to the existing RAB identity without requiring any additional field to distinguish the two cases. This means no changes are needed.

Session identity
octet string (size 1) ?

GERAN indicated to SA2 it assumes an octet string of size 1 (see [2]). However, it seems SA2 has not yet confirmed if this assumption is acceptable or not.

TMGI details

For the details of the TMGI, see 29.846 sub clause 5.4.1. The proposed way to include this in 25.331 is as follows

10.3.9a.8
MBMS Service identity

Includes information about the identity of an MBMS service.

	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MBMS Service ID
	MP
	
	Octet string (3 )
	 The first octet contains octet 3 [5] of the NAS system information element, the second octet contains octet 4 of the NAS system information element and so on
	REL-6

	PLMN identity
	CV-SameAs-MIB
	
	PLMN identity 10.3.1.11
	
	


	Condition
	Explanation

	SameAs-MIB
	The IE is not needed if the PLMN identity is the same as indicated by the IE “PLMN identity” within the Master Information Block; otherwise the element is mandatory in the message.



A similar optimisation can be achieved for the network sharing case, by also including the option to reference to a PLMN identity included in the “Multiple PLMN List” in the Master Information Block. The details of this may not need to be reflected in the tabular ie. it could only be shown in the ASN.1.

PLMN-identity::= CHOICE {


sameAsMibPLMN



NULL,


sameAsMIBMultiPLMN


INTEGER (1..6)


other

}

2.2 MCCH configuration

Modification period

Previously we have agreed that UTRAN sets the corresponding Notification Indicator from the start until the end of a modification period, which should be long enough so that UEs are able to reliably detect the notification even if they only receive the MICH during their regular Release 99 paging occasions

The largest DRX cycle corresponds with 512 frames or 5.12 seconds. To ensure UEs are able to reliably detect the notification even if they only receive the MICH during their regular Release 99, the value range for the MP should be able to cover a multiple of  paging occasions.. Based on this the proposal is to apply the following value range:

Modification period coefficient: Integer(7...10)
Represents k. Actual value of MP=  is 2k 
Repetition period

The use of repetition on MCCH is designed to improve the reception reliability, which is relevant especially for messages comprising of several transport blocks (see [2]). Note that in case a service is provided p-t-m, the UE shall receive a consistent set of MCCH messages from the same modification period. To be able to utilise p-t-m RB information, the UE shall also have acquired the MSI, USI and MBMS Common p-t-m RB Information messages from the same modification period.
Calculations similar to the ones in [2] show that with 4 repetitions per modification period and a BLER of 3%, the chance the UE is unable to receive 100 TBs correctly is about 10-4. Considering the MCCH message size calculations provided in [3], the number of TBs the UE needs to acquire upon p-t-m RB establishment is expected to be more in the order of 10, at most. This suggests that the support of up to 4 repetitions should be fine. Hence the proposal is as follows:
Repetitions: Integer(0...2)
Represents r, the repetition coefficient. The number of repetitions per modification period equals 2r while the actual repetition period equals MP DIV 2r
Access info period
Concerning the Access Info Period
(AIP), there are number of considerations

· Updating of the probability factor can either be based on the UE linking UTRAN receives from CN (slow loop) as well as on the RACH load perceived by the node B (fast loop). For the slow loop, the response delay will be at least in the order of 200 ms.

· Counting may result in a considerable load. UTRAN may need to avoid using small AIP values because they may result in congestion. The actual limits are UTRAN implementation specific and depends on UTRAN size and capacity.

· An earlier analysis on the counting process (see [4]), recommended to allow up to 4 access periods per modification, which will ensure counting can be performed in one modification period in 95% of the cases
Considering the previous and that seems to be no benefit in completing the counting well before the end of the modification period, the proposal is:

Counting steps: Integer(0..2)
Represents c, the counting coefficient. The number of counting steps per modification period equals 2c while the actual Access Information Period equals MP DIV c

End of modified MCCH information
This parameter is used to indicate the end of the changed MCCH information. In the worst case the end of the changed information corresponds with the end of a repetition period. However, the relative gain of using this IE reduces when the end of the changed information approaches the end of the MCCH information. From that perspective a somewhat smaller value range could be acceptable. In case the parameter does not precisely indicate the final TTI in which changed information occurs, the benefit of the parameter is lost i.e. the precision should be significantly smaller than the UE processing delay (the time it takes the UE to detect it has acquired all information it requires) . Considering the previous, the proposal is to focus on the typical case in which the parameter provides most benefits:
End of modified MCCH information
OP

Integer (1..15)
2.3 Scheduling and L1 combining- information

General issues
Currently for each MBMS p-t-m radio bearer the L1 combining status is indicated both within the MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION messages. Since the L1 combining status may apply only for specific neighbours, it should definitely be in the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message. However, there seems to be no added value to also including the L1 combining status information in the MBMS CURRENT CELL P-T-M RB INFORMATION message. Proposal : to remove the information from the MBMS CURRENT CELL P-T-M RB INFORMATION message.
Scheduling period
In order to maximise the DRX options for UEs, UTRAN would like to schedule the data for a given service as much as possible in large consecutive blocks. To what extend UTRAN can do this depends on two factors

· UTRAN’s buffering capacity. In case an S-CCPCH supporting up to 128 kbps is used, it takes 16 kB of memory to buffer one second. Note that some UTRAN buffering may be required anyhow e.g. to accommodate session start delays, change of transfer mode, etc.

· Scheduling delays should not exceed the selection combining limit of 64 PDUs. In a worst case scenario in which a small PDU size of 320 bytes is used while the MTCH is mapped to a TrCh supporting a rate of up to 128 kbps, the selection combining limit would be 1.28 s

· In case a PDU size of 640 bytes is used, a low rate service of 8 kbps would correspond with one PDU every 640 ms. For such a service, it would be desirable to apply larger scheduling periods. This can be achieved by setting the IE ‘Next scheduling period’ to a higher value for this particular service
· When a UE re- selects to another cell it will have to continuously read MTCH until it receives the scheduling information. Larger values for the scheduling period increase UE battery consumption for moving UEs
Considering the above, the currently specified values for the scheduling period (ranging from 320 ms to 10.24 s) and the ‘Next scheduling period’ (ranging from 1.. 32) seem reasonable. The proposal is not to change the following:
Scheduling period

MD

Enumerated (32, 64, 128, 256, 512, 1024) in number of frames

Scheduling offset


MD

Integer (0..(Scheduling period-1)) in number of frames
Next scheduling period
MP

Integer (1..32) in number of scheduling periods
For the actual start and duration of a transmission, the proposal is to follow the value ranges for the scheduling period. Considering that the minimum TTI that has been agreed is 40 ms, the proposal is to express the values in a multiple of 4 radio frames. As regards to the number of transmission periods per scheduling period, one would expect that typically only a single consecutive transmission will be scheduled in order to maximise UE DRX options. In case UTRAN would like to create a transmission gaps at particular time instances, it may be desirable to have the option to include 2 transmissions. For this parameter, the proposal is to follow the general principle that is to cater for twice the value of a possible use case. Altoghether the proposal is as follows:
Start





MP

Integer (0.. 1020) by step of 4 in number of radio frames
Duration




MP

Integer (4.. 1024) by step of 4
maxMBMSTransmis
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L1 combining schedule

UTRAN may schedule MBMS services in consecutive data chunks in order to maximise the UE DRX options. In such cases, UTRAN should be able to fit the collected data chunk within a single L1 (partial) combining slots. This suggests that the value range of the L1 combining period should be aligned with the value range of the scheduling period.

MBMS L1 combining scheduling cycle length
MP

Enumerated (32, 64, 128, 256, 512, 1024) in number of frames

For the actual start and duration of a L1- combining slot, the proposal is to follow the value ranges for the L1 combining period. Considering that the minimum TTI that has been agreed is 40 ms, the proposal is to express the values in a multiple of 4 radio frames.

For each neighbouring cell’s S-CCPCH the L1 combining schedule is currently specified. It is possible to configure multiple periods per L1- combining cycle length in which L1 combining applies between the current and the neighbouring cell S-CCPCHs. For each period combining with a different set of neighbours may apply. The use of multiple periods may result in less efficient service scheduling and fewer UE DRX opportunities. Hence the proposal is to use a small value and to aligne it with the one used for scheduling.
Start





MP

Integer (0.. 1020) by step of 4 in number of radio frames

Duration




MP

Integer (4.. 1024) by step of 4

maxMBMS-L1CP
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Example
Let’s assume an S-CCPCH of 128 kbps is used for two 32 kbps streaming services as well as for several low rate background services. In this case one possible UTRAN application would be as follows:

A scheduling period of 2.56 sec is used

32 PDUs of 640 bytes would be scheduled for each of the services

Some of the low rate services may apply a value larger than 1 for the Next scheduling period, in order to avoid that the UE needs to read MSCH every 2.56 sec. A value of 8 would result in an average of 32 PDUs per transmission, assuming an average rate of 8 kbps on Iu

An L1 combining scheduling cycle length of 2.56 sec is used

L1 combining is applied for the streaming services e.g. as follows:

The first 0.64 sec L1- combine with neighbour 1 (to accommodate the first streaming service)
The next 0.64 sec L1- combine with neighbours 2 and 3 is configured, to accommodate the second streaming service
The remaining 1.28 sec L2 combining is configured for the low rate background services

2.4 L2- parameters
2.4.1 Single reference for RLC and PDCP ?

The current MBMS COMMON P-T-M RB INFORMATION message includes a Radio Bearer configurations comprising of both a PDCP and an RLC configuration. This means that the RB identity used in the MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION reference a combination of a PDCP and an RLC configuration. The advantage of this approach is that only a single identifier is needed in these messages, which reduces the signalling overhead. On the other hand, this approach implies that when one PDCP configuration is used in combination with two different RLC configurations, the same PDCP configuration would need to be included twice in the MBMS COMMON P-T-M RB INFORMATION message. Even if a single RLC configuration is used in a cell (which seems likely considering that this only concerns Timer_DAR and Window size DAR, it seems beneficial to avoid duplicating this information when multiple PDCP configurations are used.
Proposal: to stick to the existing approach with a single reference and but to avoid the duplication within the MBMS COMMON P-T-M RB INFORMATION message by introducing a mandatory default for the PDCP and/ or configuration with the default being the same as the previous configuration in the list.

2.4.2 Out of sequence SDU delivery (MCCH)
Initial remark: the abbreviation/ name currently used in RRC (OSSD) is not aligned with the one used in RLC (OSD)

Timer_OSSD: Specifies when stored RLC PDUs are released
The current specification does not include the option to configure Timer_OSSD by means of RRC signalling. The background is that this function is currently only used for MCCH while for MCCH the modification period equals Timer_OSSD. Because it is undesirable to have two parameters in the RRC signalling for the same purpose, the proposal is to make Timer_OSSD conditional; not needed for MCCH. Furthermore, the proposal is to adopt the same value range as currently specified for Timer_DAR:
Proposed value range: (100, 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 7500)

Window size OSSD: The size of the window used for re- ordering

This information element should be able to contain all MCCH information. UTRAN could set the parameter such that the buffer can just contain all MCCH information. Rather than using a fixed value of 128, specification of a set of values could help to reduce the required UE memory size. For MCCH the PDU sizes are expected to be quire small, as a result of which the magnitude of the difference is considered to be marginal as compared to the total UE memory requirement for a REL-6 UE supporting MBMS. For other channels however, this may not be the case. Hence a somewhat finer granularity than currently specified (32, 64, 128) seems desirable. Furthermore, values above 64 are not applicable.
Proposed value range: (8, 16, 32, 40, 48, 56, 64)

2.4.3 Duplication avoidance and reordering (MTCH)
Timer_DAR: Specifies when PDUs are released to the upper layers even though there are outstanding PDUs with lower RLC SN values
The timer corresponds with the maximum delay, so to accommodate different services a number of value should be available. For MTCH delay bounds up to 64 TTIs of 80 ms should be supported. In order to make the functionality more general, the proposal is to also support lower values. The currently specified value range seems ok:
Proposed value range: (100, 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 7500)
Window size DAR: The size of the window used for re- ordering
For this parameter the main question is if we fix the value to 128, or allow the use of a lower value. In case the total size of the MCCH information is limited, use of a lower value would reduce the required UE memory. The lower values may be configured for low rate services, for which UTRAN is likely to provide a lower number of PDUs per transmission. Considering that MTCH may use rather large RLC PDUs e.g. 640 bytes, it would be beneficial to use a configurable parameter with a somewhat finer granularity than currently specified (32, 64, 128). Furthermore, values above 64 are not applicable.
Proposed value range: (8, 16, 32, 40, 48, 56, 64)

3 Conclusions and proposal
This contribution has discussed the MBMS parameters added to the RRC specification for which no value has been agreed so far. If the proposed values are acceptable, Samsung will be happy to prepare a CR to the next meeting including the resulting changes.
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