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1 Introduction

In last RAN2 meeting in Sophia Antipolis, the UE capabilities where shortly discussed based on [1] and the reception requirements of the MCCH during MTCH reception were discussed based on [3]. Based these discussions and some offline discussions, we saw it beneficial to highlight current understanding based on agreements in TS25.346, and find our, if some further agreements on expected UE behaviour is needed before nailing down actual figures for TS25.306. It should be noted that in this paper only FDD is considered. 

2 Discussion

2.1 Current definitions in TS25.346 

Currently the TS25.346 sub-clause 7.2 defines following regarding UE capabilities, which are reflected to ptm MTCH reception (only most relevant part copy-pasted):

The UE MBMS capability is not sent to UTRAN and is subject to UE implementation, including the relation between MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be counted although its actual capability does not allow to receive MBMS transmissions e.g. because of its current RRC state.

[…]

The minimum UE capability for MBMS capable UE, is one primary CCPCH plus all the configurations below. The UE is not required to support these configurations simultaneously.

1. One PICH and one MICH

2. One S-CCPCH and one MICH

3. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and two S-CCPCH with 80ms TTI for MTCH reception

4. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and three S-CCPCH with 40ms TTI for MTCH reception 

5. One PICH and two S-CCPCH with 80ms TTI for MTCH reception

6. One PICH and three S-CCPCH with 40ms TTI for MTCH reception

The requirement one reflects the case when the UE is in Idle mode, or URA_PCH, CELL_PCH state and MBMS reception is not ongoing and requirement five and six are for the case that MBMS reception is ongoing in Idle mode, or URA_PCH, CELL_PCH state. 

The requirement two reflects the case when the UE is in CELL_FACH state and MBMS is reception not ongoing and requirement three and four are for the case when MBMS reception is ongoing respectively. 
[…]

For FDD, the UE shall support selective combining and soft combining. For TDD, the UE shall support selective and soft combining.

[…]

If the UE is supporting MBMS ptm reception in CELL_DCH state, it shall have capability to acquire MCCH configuration from BCCH after handover procedure, and after that receive MCCH and MTCH.

Based on above definitions it should be very clear that the MBMS capability of the UE is generally left for UE implementation. In our understanding this means that MBMS is optional in every UE category, and any implementation, which meets the UE capability and performance requirement defined in standards or is better than those is acceptable UE implementation, i.e. there is no limitations for a more advanced implementation. 

However, any UE declared to support MBMS must support the minimum performance and UE capability requirements as defined. Based on definitions TS25.346 it should be very clear that all MBMS capable UEs shall support MBMS in idle mode, URA_PCH, CELL_PCH and CELL_FACH state, i.e. any RRC state transition between these state or reception of dedicated paging messages shall not deteriorate/intercept the MBMS ptm reception.  

Moreover, the CELL_DCH state is left completely for UE implementation. Therefore, there can exist MBMS capable UEs, which are supporting MBMS ptm reception in CELL_DCH state and UEs not supporting MBMS in CELL_DCH. Moreover, the exact capability and reception performance is also left for UE implementation, i.e. different UE implementations may support different soft/selective combining configurations or different MBMS ptm RB bit rates on CELL_DCH state or effects of the configuration of the dedicated RB(s) to MBMS ptm reception may differ between different implementations.  

2.2 MCCH reception

In general, the reception capabilities of MCCH have not been discussed. This is clearly due to fact that the bit rate requirement is significantly lower than reception requirement of the MTCH, MCCH could be mapped on Rel-99 S-CCPCH, which then would mean that Rel99 UE are able to decode it on physical layer, and there is no soft/selective combining applied for it. Even though the requirements are completely different than for MTCH, a question was raised in last meeting how these UE capabilities reflect the situation where UE is receiving MTCH and when UE should receive periodically MCCH in begin of the each modification period, i.e. how much this periodic reception deteriorates the MTCH reception or reduces soft/selective combining gain [3]. 

In RAN1, the UE capabilities for MTCH reception are defined in such a manner that the L1 buffering requirements are almost same in different cases (case 3 and 4), it is clear that most stringent requirement for the UE is the case number 4  in terms of number of S-CCPCH required to be received. In this requirement, defines that UE needs to receive four different S-CCPCH (one for dedicated FACH, and three S-CCPCH for soft/selective combining the MTCH).

In all other cases, UE is either not in CELL_FACH state or 80ms TTI is used on FACH for MBMS transmission, so that the number of required S-CCPCH is limited to 3 in maximum. Thus, from number of received S-CCPCH point of view the UE would have capability to receive S-CCPCH where MCCH is mapped. Moreover, when assuming that MCCH will have bit rates around or less 10 kbps, i.e. clearly less than Rel99 S-CCPCH used for dedicated FACH, UE in CELL/URA_PCH or Idle mode should have capabilities to receive MCCH even though it is receiving MTCH from two S-CCPCH with 80ms TTI. However, the UE in CELL_FACH is not required to have L1 memory for this purposed when 80ms TTI is used and UE is combining two S-CCPCHs, although the number of received S-CCPCH is not yet hard limited. In this case, UE could stop reception of one of the combined S-CCPCH for the time to receive MCCH and return to combining situation after necessary MCCH reception. This behaviour and fact that CELL/URA_PCH or Idle mode UE is able to receive MCCH without reducing combining braches has been identified in RAN2 discussions as “clever” implementation but has not been reflected to TS25.346 as mandatory requirement. 

On another hand, the MCCH transmission is designed in such a manner that short MBMS modified service information message is transmitted in very first TTI of the modification period. Therefore, in majority of cases the UE will only have to receive one TTI of the MCCH transmission to recognise that no further reception is needed. This scheme avoids UE acquire complete MCCH information when it is not needed and thus reduces time when the UE is not able to soft/selective combine MTCH, due required reception of MCCH. This scheme is important not only for UEs in CELL_FACH state performing soft/selective combining of two or three RL depending on TTI, but also for more advanced UEs that are supporting MBMS in CELL_DCH state. Indeed, increasing the UE capacities such a way that UE would constantly be able to receive MCCH and still perform soft/selective combining of MTCH reception in CELL_FACH state as in idle state would not make this scheme obsolete. 

In our view, the transmission of MBMS modified service information together with sufficiently short TTI on FACH carrying MCCH compared to TTI used for FACH carrying MTCH, a reasonable implementation should be able to avoid significant performance loss on MTCH reception. Thus we see no need for increasing the UE capabilities nor defining these “clever” implementation as mandatory requirements in the TS25.346 as other solutions might also exist.    

3 Conclusions

In our point of view the current basic UE capability definitions and MCCH design are adequate for MBMS. However, if it seen necessary that above issues are high lighted in more detailed in TS25.346 Nokia will volunteer for drafting the CR. 

4 References

[1] R2-050307, LS on Details on MCCH

[2] R2-050247, Proposed CR to 25.306 [Rel-6] on Addition of MBMS Minimum UE Capabilities, NEC&IPWireless

[3] R2-050237, MCCH and MSCH configuration requirements, Vodafone Group 

