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E-UTRAN_BA_IND vs. 3G_BA_IND
1. Introduction

At GERAN2#43 it was proposed to remove E-UTRAN_BA_IND and to use 3G_BA_IND instead. The primary use of these parameters is use to combine Neighbour Cell information belonging to a same set. Their secondary use is to indicate a reacquisition of Neighbour Cell information is necessary. 
This contribution describes the expected impact if for E-UTRAN information:

· Only E-UTRAN_BA_IND is used; or

· Only 3G_BA_IND is used; or

· Both E-UTRAN_BA_IND and 3G_BA_IND are used, as was suggested in GERAN#43.
In particular the impact on dual-mode GSM/UMTS mobile stations is taken into account.

Note that given GERAN#43 agreement to remove E-UTRAN support from P channels, these are no longer considered.
2. Use of System INFORMATION TYPE 13 message
As currently specified, SI13 is broadcast in a cell if it supports GPRS. Besides information related to GPRS in the cell, SI13 contains a change mark indication
 allowing a mobile station to identify whether any change has occurred on BCCH such that a mobile is no longer required to attempt to decode the full BCCH data at least every 30s. A mobile station in idle mode, packet idle mode or packet transfer mode is only required to attempt to receive SI13 at least every 30s which provides great benefits if the BCCH data has not changed. While this is required for GPRS capable mobile stations, non-GPRS capable mobile stations are also allowed to use this mechanism. In dedicated mode, Ncell information (GSM, inter RAT) may be updated on SACCH by means of SI5x messages, and Measurement Information messages preventing BCCH acquisition.
Although not mandated, it is expected a GSM mobile capable of LTE is also GPRS capable.

3. Impact of E-UTRAN_BA_IND and 3G_BA_IND
The red text below indicates impact that can be considered as unnecessary.

Note that E-UTRAN_BA_IND requires an update to PACKET SI STATUS, as contributed in GERAN#43.
3.1 Alternative 1: E-UTRAN_BA_IND only

Case a) 3G Info Change; no E-UTRAN info change

Network side:

SI13: BCCH_CHANGE_MARK and  SI_CHANGE_FIELD indicate SI2x change. 
SI2quater: 3G_BA_IND is toggled. E-UTRAN_BA_IND is unchanged
3G MS: 
Gets the SI13 notification then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the 3G information
LTE MS:

Gets the SI13 notification, then checks SI2quater messages until it finds the first one including E-UTRAN_BA_IND and identifies it has not changed. 

( The MS does not proceed with E-UTRAN information acquisition. The SI2quater messages acquired to find E-UTRAN_BA_IND may be considered unnecessary if the MS does not support 3G 

Case b) E-UTRAN Info change; no 3G Info change
Network side:
SI13: BCCH_CHANGE_MARK and SI_CHANGE_FIELD indicate SI2x change

SI2quater: E-UTRAN_BA_IND is toggled. 3G_BA_IND is unchanged

3G MS:

Gets the SI13 notification then identifies no 3G_BA_IND change in the first SI2quater message received. 

(The MS does not proceed with 3G information acquisition. The acquisition of the SI2quater may be considered unnecessary for this MS if it does not support E-UTRAN
LTE MS:
Gets the SI13 notification, then checks SI2quater messages until it identifies E-UTRAN_BA_IND toggle. It reacquires E-UTRAN information.
3.2 Alternative 2: 3G_BA_IND only

Case a) 3G Info Change; no E-UTRAN info change

Network side:

SI13: BCCH_CHANGE_MARK and  SI_CHANGE_FIELD indicate SI2x change. 

SI2quater: 3G_BA_IND is toggled.
3G MS: 

Gets the SI13 notification then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the 3G information

LTE MS:

Gets the SI13 notification, then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the E-UTRAN information unnecessarily
Case b) E-UTRAN Info change; no 3G Info change

Network side:

SI13: BCCH_CHANGE_MARK and SI_CHANGE_FIELD indicate SI2x change

SI2quater: 3G_BA_IND is toggled

3G MS:

Gets the SI13 notification then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the 3G information unnecessarily
LTE MS:

Gets the SI13 notification, then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the E-UTRAN information

3.3 Alternative 3: 3G_BA_IND and E-UTRAN_BA_IND 

Case a) 3G Info Change; no E-UTRAN info change

Network side:

SI13: BCCH_CHANGE_MARK and  SI_CHANGE_FIELD indicate SI2x change. 

SI2quater: 3G_BA_IND is toggled. E-UTRAN_BA_IND is unchanged

3G MS: 

Gets the SI13 notification then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the 3G information

LTE MS:

Gets the SI13 notification, then identifies 3G_BA_IND toggle in SI2quater, finds the first SI2quater message including E-UTRAN_BA_IND and identifies it has not changed 

( The MS does not proceed with E-UTRAN information acquisition. The SI2quater messages acquired to find E-UTRAN_BA_IND may be considered unnecessary if the MS does not support 3G 

Case b) E-UTRAN Info change; no 3G Info change

Network side:

SI13: BCCH_CHANGE_MARK and  SI_CHANGE_FIELD indicate SI2x change. 

SI2quater: 3G_BA_IND is toggled. E-UTRAN_BA_IND is toggled

3G MS: 

Gets the SI13 notification then identifies 3G_BA_IND toggle in SI2quater.

(The MS reacquires the 3G information unnecessarily
LTE MS:

Gets the SI13 notification, then identifies 3G_BA_IND toggle and later E-UTRAN_BA_IND toggles in SI2qauter 

( The MS reacquires the E-UTRAN information. 

3.4 Discussion
Considering the unnecessary implications listed above, alternative 1 is better than alternatives 2 and 3 for the impact of E-UTRAN information on GSM/UMTS terminals (especially legacy GSM/UMTS terminals on the field) is minimial; and the impact of 3G information on GSM/LTE terminals is minimal. Alternative 2 is worse than alternative 3 however alternative 3 has no added value vs. alternative 1. It should also be emphasized that alternative 2 has no signaling impact unlike alternatives 1 and 3.
Note again also that SI13 only applies if the cell supports GPRS. We consider this to be most likely the case in real-life scenarios: if interworking with E-UTRAN in a GSM cell is possible, that cell is most likely to support GPRS. 

3.5 Further considerations

To mitigate the impact of the alternatives above, for new terminals, it could be considered to introduce additional information in SI13 message if only SI2quater was changed to indicate whether E-UTRAN and/or 3G information changed, in order to remove the impact listed in the previous sub-sections. This could be especially beneficial for alternative 2, using 3G_BA_IND only for it would allow to filter whether the 3G_BA_IND toggle was due to E-UTRAN info change, or 3G info change or both.
4. Conclusions

The impact of using E-UTRAN_BA_IND and/or 3G_BA_IND for E-UTRAN Ncell information is analyzed in this paper. Two alternatives are worth considering, in view of their respective impact.  
Alternative 1 (E-UTRAN_BA_IND) with addition in 3.5 has the least impact on legacy terminals. However it requires more signaling changes than alternative 2 (E-UTRAN_BA_IND, PACKET SI STATUS, SI13)
Alternative 2 (3G_BA_IND) with addition in 3.5 is the most simple approach, has the least signaling impact but it has impact on legacy terminals at LTE deployment.
A decision should also take into account the likelihood (or rather unlikelihood) of system information change due to E-UTRAN info or 3G info. As of today, this is rarely occurring, if at all.
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