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1. Introduction

Recent progress on MBMS discussion makes clearer picture of MBMS. Still we see some points to be discussed. We list some topics as standing to minimize the options. We are expecting some objection from different views.

2. Configuration of L1 parameters for MBMS
S-CCPCH of release 99 has several options. Although these futures are supported in previous releases, just to sets these options as mandatory without discussion does not look smart choice because some additional functionality will definitely require full test and several options imply the delay of the implementation.

In this document, we discuss the possible limitation applicable for S-CCPCH which transmits MTCH contents. That S-CCPCH is S-CCPCH which may be applicable for selective combining. In this document, we call such S-CCPCH as MBMS MTCH S-CCPCH.

No S-CCPCH slot formats with pilot bits

Current TS25.211 describes the slots format with pilot and without pilot formats. Currently the slot formats with pilot bits are not supported. This rule should not modified in MBMS also. Therefore, only even number slots format are supported by MBMS MTCH S-CCPCH.

Phase reference and S-CCPCH

Our understanding is the same rule for release 99/4/5 is applied for MBMS MTCH S-CCPCH. Therefore, only Primary- CPICH can be a phase reference. This implies no beam forming is possible.

STTD is mandatory for UE, optional for UTRAN

In initially, whether STTD is applicable or not was discussed for MBMS bearer. Our understanding of the agreement was in some cases STTD is possible to apply for MBMS but some case of the network has a difficulty to support STTD. That's why main discussion in RAN1 was non-STTD cases. In spite of such situation, STTD is mandatory for UE as same as previous releases.

TFCI performance and minimum TTI length

At this point of the time, whether physical channel multiplexing is required or not is not so clear. Default option would be required. In such case, minimum TTI length within transport channel multiplexing decide minimum encoding length of TFCI. If 80ms TTI is minimum TTI length for TFCI, the same TFCI pattern is repeated 8 times. UE could use improved performance of TFCI decoding in such case. The other option would be the network can reduce TFCI power offset. If MBMS MTCH S-CCPCH transfers shorter TTI as such 10ms or 20ms TTI, TFCI performance would be decreased. In such case, additional power offset for TFCI field should be assumed. Maybe relatively higher power offset is required in such case when we consider the difficulty of data part transmission (selective combining, longer TTI, outer-coding...).
AICH reception capability for UE

The agreement in Malaga meeting on UE minimum capability was following [1].

P-CCPCH + any of

(1+n) S-CCPCH (1 dedicated + n MBMS)

PICH + MICH

PICH + n S-CCPCH

MICH + 1 S-CCPCH
In Cell_FACH states, UE may transmit uplink RACH. Therefore, UE is also required to receive AICH in some of above list. This part should not be forgotten.

Only 24 and 16 bits CRC size?

Default option of CRC size would be as same as release 99. That is 24, 16, 12, 8 and 0 bits size. In selection combining is applied, we can exclude 0 bit CRC size option because we can not select in case of 0 bit CRC size. 8 bits and 12 bits CRC size is intended for mainly for voice traffic with shorter TTI length. Maybe we can discuss whether we can exclude 8 and 12 bits option for MBMS MTCH S-CCPCH.

Only turbo coding?

Our understanding is turbo coding is applied for MTCH contents for the performance in longer TTI. Therefore, convolution coding is not necessary to support for MTCH contents. MCCH may be encoded with convolutional coding.

TTI length only 80ms?

In [2], we excluded 10ms and 20ms TTI for MBMS MTCH for combination. We copy the argument from [2] in following.

The agreement in RAN1-2 is no DTX for MTCH S-CCPCH for inter-frequency measurement. Therefore, usually UE has a freedom on how and when interfrequency measurement is carried out in the condition UE meet the performance of MTCH S-CCPCH. But in Cell_FACH, UE is required to receive normal S-CCPCH and MTCH S-CCPCH. Normal S-CCPCH is operated typically 10ms TTI (See TS34.108 section 6.10.2.4.3). For the protection of normal S-CCPCH, inter-frequency measurement at arbitrary timing is problematic for 10ms TTI S-CCPCH because of such short TTI. Therefore, UE is enforced to carry out inter-frequency measurement at normal S-CCPCH measurement occasion and therefore the length of the measurement occasion is defined by the longest TTI mapped onto the normal S-CCPCH (e.g. 10ms). Our understanding of performance requirement in TS25.133 is based on all measurement occasion is utilized by UE. Therefore assuming the similar performance of inter-frequency measurement, all measurement occasion is utilized. The best required performance of inter-frequency measurement (i.e. worst performance of MBMS MTCH S-CCPH) is the case that 10ms interfrequency measurement occasion per 80ms. In that case, 10ms or 20ms TTI for MTCH S-CCPCH would be problematic without application layer outer-coding because in some case, some complete TTI would be lost by interfrequency measurement, which will cause a high BLER. Our understanding is RAN part should have minimum functionality without outer-coding. In this reason, we excluded 10ms and 20ms TTI for MBMS MTCH for the combination.

Our further preference is to exclude 40ms TTI for MBMS MTCH S-CCCPH for the simplicity if we allow soft combining. 

No transport  channel multiplexing?

Current agreement is in some case, application layer outer-coding is carried out. What types of application coding is applied depending on QoS aspects from application layer. If all QoS handling is done in application level, we don't see so much necessarily for physical channel multiplexing except the case that the multiplexing of MCCH and MTCH over single S-CCPCH. If we exclude such cases, maybe transport channel multiplexing is not necessary. This would really simplify channel codec chain for MBMS MTCH S-CCPCH.

In case RAN1/2 cannot agree to exclude transport channel multiplexing, we should try to minimize the required number of transport channel. Our understanding is MBMS MTCH has a tolerance as such the delay of 40ms or 80ms. In that case, remaining QoS parameter is BLER requirement. Then only two or three channels depending on BLER are one possible suggestion.

No BTFD and no fixed position?

We don't see much necessarily for BTFD for MBMS MTCH S-CCPCH. Then we can exclude fixed position and BTFD.

No multi-code transmission?

The maximum bit rate we have been discussed for MBMS MTCH bit rate was around 256 kbps. Therefore, we don't see much the necessarily for multi-code transmission for MBMS MTCH S-CCPCH.

Additional transport channel BLER measurement for S-CCPCH

Currently no BLER measurement is possible for S-CCPCH. It might be better to have BLER measurement capability for MTCH S-CCPCH in order the network can manage MBMS power allocation well. Such functionality is also listed in section 6.4 of TS22.246 version 6.1.0. 

It should be possible for the operator to collect statistical data such as lost frames, assigned resources, bit-rates achieved etc.
Such functionality might be also useful for the performance measurement of MBMS. Although usually such measurement is the boundary between L1 and L2, BLER measurement after selective combining as such RLC level might be considered.

Rx-diversity and selective combining?

Current agreement is selective combining is mandatory. The general approach we have been taken in release 99/4/5 was reception method was UE manufacture's choice although, in the standardization process, one assumes some receiver architecture. For example, in RAN4, discussion on Rx-diversity or other advanced receiver has been discussed. Our question is if UE perform the similar performance other than selective combining, is it still mandatory? We should consider the relation with such UEs.

How to capture these aspects in spec?

We have been discussed several possible limitation on MBMS MTCH S-CCPCH. If some (preferably all :-) ) of proposal are agreed, how to be captured in the spec also needs discussion. 

3. Conclusion
In this document, we discussed several aspect of MBMS L1 functionality. In order to simplify MBMS, we proposed some simplification and possibility to exclude options. We would like to discuss these aspects in RAN1 and RAN2.
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