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1. Introduction
CA configuration CA_1C and CA_40C UE to UE Co-ex requirements are missing from [1]. In RAN4 meeting #59AH there was discussion on how to define these requirements [2]. This contribution is continuation on this topic.
2. Discussion

E-UTRA band 1 is deployed in ITU Regions 1 and 3. This means that UE which supports band 1 operation has to protect all other 3GPP bands used in those regions. These requirements are typically -50 dBm/ 1MHz. 
There is also an additional spurious emission requirement associated to for E-UTRA band 1 which is indicated with network-signalling value 5 when applicable [1]. This additional requirement is to protect Japanese PHS band 1884.5 - 1919.6 MHz and is -41 dBm/300 kHz.
In Europe E-UTRA band 33 has been specified to be used in frequency range 1900-1920 MHz next to band 1 UL. The protection requirement in Europe is specified in [3]. Currently the 3GPP requirement for band 33 protection is -50 dBm/1MHz with a note indicating some restrictions to channel arrangements. In RAN4 meeting #59AH there was a conditional agreement reached to harmonize 3GPP specification with European harmonized standard and we have provided a contribution to this meeting to do so [4]. We will assume in this contribution that HS limits are adopted in 3GPP specifications.
Band 34 has been specified to be used in frequency range 2010 – 2025 MHz due to this close proximity to band 1 studies needs to be done on whether UE operating on CA_1C configuration is able to meet the specified emission requirements.
In China E-UTRA band 39 has been specified to be used in frequency range 1880-1920 MHz, immediately next to band 1 UL. The emission requirement is -50 dBm/1MHz with a note indicating some restrictions to channel arrangements similarly as for band 33.

As a summarize when studying CA_1C co-existence especially following bands need attention
· EU and Asia excluding China and Japan we need to consider Bands 33 and 34
· China we need to consider bands 33, 34 and 39

· Japan we need to consider PHS and band 34
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Figure 1 Band 1 Co-existence in different regions
In order to cope with these different emission requirements which are valid in different geographical regions there might be a need to introduce several CA_1C specific Network signalling values. CA network signalling values are independent from single carrier NS values as indicated to RAN2 in LS [5]. In following sections we list the cases which might need a dediated network signalling value.
2.1 CA_1C EU + Asia Network Signalling (excluding China and Japan)
For EU and Asia (excluding China and Japan) there is a need to assign own network signalling value and associated A-MPR definition for UE to be able to meet the band 33 and 34 emission requirements. There needs to be a simulation campaign to study what is the appropriate A-MPR. 
2.2 CA_1C China Specific Network Signalling
For the China there is a need to assign own network signalling value as there are additional requirements (Band 39) compared to previous EU+Asia case. Band 39 emission requirements are very stringent when considering the channel arrangement; this is a reason why the requirement is bounded by the note 3. Appropriate A-MPR values need to be simulated also for this case considering protection of bands 34 and 39. 
2.3 CA_1C Japan Specific Network Signalling
For the Japan we need also to assign own network signalling value as there are additional requirements (PHS) compared to previous EU+Asia case. However in Japan there is no need to consider bands 33 and 39. 

As was discussed in [2] the current way of specifying the guard band between PHS and LTE (4 MHz + LTE CH bandwidth) is not suitable for CA as the usable frequency range on band 1 becomes too narrow. One way forward is to specify that CA_1C frequency range when Japan Specific CA NS-value is signalled is 1940 – 1980 MHz. This would allow the usage of 100+100 RB configuration and maximize the guard band between CA_1C and PHS. Also band 34 emission requirement needs to be considered when appropriate A-MPR values are simulated.
2.4 CA_40C

All Ue to UE co-existence requirements for CA configuration CA_40C are proposed to be specified according to normal 3GPP -50 dBm/1MHz limit. 
3 Conclusions
In this contribution we have discussed what the problematic co-ex requirements for CA_1C configuration are. Also we have identified which are the cases which need network signalling method and associated A-MPR table, see below
· EU and Asia excluding China and Japan we need to consider Bands 33 and 34

· China we need to consider bands 33, 34 and 39

· Japan we need to consider PHS and band 34

Also we have proposed that three network signalling values are assigned for CA_1C. This is needed in order to be able to separate different regional requirements. There is an associated CR submitted into this RAN 4 meeting [6].
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